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ABSTRACT 

The studies in this dissertation were primarily designed to a) identify pretreatment 

dieting/weight history and psychosocial correlates of body habitus in overweight middle-

age women; b) identify prospective readiness profiles for 4-month weight loss; and c) 

examme changes in psychosocial factors are their relationship with body habitus changes. 

Prior to, and after a 16-week behavioral intervention, subjects completed a 

comprehensive psychometric battery covering 30 distinct topics relevant to weight 

management. The cognitive-behavioral intervention involved 16 weekly meetings 

covering physical activiQr, healthy eating, cognitive-behavior strategies, and social 

support, targeting a rate of weight loss of about 0.5 kg/wk. Subjects were 112 overweight 

and obese women (age, 47.8±4.4 yrs; BMI, 31.4d^.9 kg/m2; body fat, 44.7±5.6 %). At 

baseline, body weight and fat were associated with worse quality of life and physical 

functionmg and with a poorer body image. Mean weight and %fat losses among the 89 

completers were -5.4 kg and -3.4 %, respectively (P<0.001). More recent dieting 

attempts, recent weight losses (^10 lb), more stringent weight outcome evaluations, 

higher impact of weight on quality of life, lower perceived vigor and self-motivation, 

higher body size dissatisfaction, and lower self-esteem predicted less weight loss and 

significantly distinguished responders fiom non-responders (P<0.0S). A significant 

discriminant fimction analysis showed that about 62% of subjects could be correctly 

classified into their corresponding tertile of weight-loss success (most and least 

successfiil tertiles only). After the intervention, completers reported significant 
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improvements in mood, body image, and self-concept, a decrease in impact of weight on 

quality of life, enhanced exercise self-e£Bcacy and motivation, and less exercise 

perceived barriers. Subjects reported significant increases in eating restraint, decreases in 

overeating/bingeing, and reduced feelings of hunger, after the program. Four*month 

changes in physical functioning, eating-related variables (e.g. eating restraint), exercise 

intrinsic motivation, and selfi1x)dy-concept were among the strongest process correlates 

of successful weight loss. In conclusion, psychosocial readiness profiles for weight loss 

were identified and can predict level of outcome with moderate success. A lifestyle 

weight reduction program can induce marked improvements in several dimensions of 

women's welhiess and quality of life, many of which are associated with success in short-

term weight management. 
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1. INTRODUCTION 

**1 need to lose weight...** 

(...) 

What kinds of distress drive people to want to lose weight? Once trying to lose weight, 

many people quit before they reach their goals, while others persist. Are these two groups 

distinct? Can dropout be anticipated? 

What happens as people go through the process of losing weight? Besides body weight, 

what else changes and how does it relate to weight reduction? Are there particular factors 

(psychosocial or others) consistently associated with a lower weight and successful 

weight management? 

Why are some people successful "weight losers" and others ate not? Can level of success 

be predicted before a program? Is every person, willing and interested, truly readv to 

begin a weight management program? 

These are some of the questions the four studies in this dissertation address for middle* 

aged, community-dwelling, overweight and obese women volunteering for a University-

based weight management lifestyle program. 
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Some of these questions have been studied before. Others are just beginning to be 

explored. All, however, can benefit finm further research conducted under new 

hypotheses and with improved methodologies. 

In the last few decades, weight loss and body weight-related issues have become so much 

a part of mainstream culture, they may soon be considered a new meme^ of industrialized 

societies. Still, for many people, the statement "I need to lose weight" is not in any way 

extraordinary. For some individuals, primarily men, such a statement may simply require 

paying a little more attention to what one is eating. Or it may result in some extra 

motivation to resume a few jogs a week or pick up a favorite sport. For many others, 

however, particularly women, "time to lose weight" can and often does mean 

substantially more. 

Concerns about weight and body image are highly prevalent today and are becoming 

normative in our culture. Astounding figures, recently published, show that of all women 

between the ages of 40 and 60 years, more than 80% report they are either "trying to lose 

weight" (-50%) or "trying to maintain weight" (~ 32%) (I). Among all adult women, the 

statistics are similar, at 44% (losing) and 34% (maintaining). For these women, and for a 

' A meme, the cultural analog of n gene, is a unit of cultural mformation, such as an idea, theory, language, law, or a 

song (I) Unlike genes, memes need to be voluntarily transmitted to the next generation so that thQr can continue in the 

culture. Given the increasing obesity rates and our present environment, one can suspect that '̂ weight loss" is a theme 

our species will continue to talk about for at least a few generations... 
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large number of men as well (1), this recurrent concern often leads to periods of heavily 

restricted diet with the decrease in energy and vitality that frequently arises. It may result 

in embarking on daily, prolonged, and often painful exercise sessions, or unhealthy 

practices such as bingeing and purging. Also, it may be directly related with increasing 

discrimination against large individuals in public places and at the workplace. 

Complementarily, weight concerns may be associated with sleep apnea, knee joints and a 

lower back that are uncomfortably achy on a daily basis, an increase in blood "bad" 

cholesterol, or blood pressure rising to dangerous levels. To literally add insult to injury, 

the doctor may already have warned, partly based on good scientific data and a honest 

concern, partly from the fhistration (and sometimes prejudice) of not knowing how to 

help; "You need to lose weight or you will have a heart attack!" And we're back where 

we started... 

Losing weight is no trivial issue for an increasing number of people (2). And because so 

many people do manage to periodically lose some weight and observe others achieving 

the same, most of us believe everyone can achieve weight reduction with more or less 

effort, perhaps by using the latest diet around, buying the best exercise machine, or 

simply by figuring out what one's "metabolic imprint' is. After all, all it takes is eating a 

little less and doing some exercise. Or is it that easy... ? A careful look at what science 

has to say on the average success rates in losing weight and keeping it off shows a not so 

positive and straightforward scenario. Too many people cannot lose even minimal 
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amounts of weight, under supposedly supportive circumstances. Some even gain weight 

during it! Many do not lose enough to make a difference in their lives or in their health. 

And many lose weight at the very expense of their health, experiencing side effects that 

may be more detrimental ui the long run than their weight was to begin with. Finally, it is 

a fact that a very large percentage of those who lose an important amount of their weight 

and body fat, end up more or less where they started from, after a relatively short period 

of time (3-6). 

At a time when most research and resources available in this field are increasingly 

directed to the analysis of long-term maintenance of a lower weight (7-11), this smdy 

goes back one step and revisits yet again the initial weight loss phase. Specifically, it was 

conducted to examine baseline psychosocial variables and how they relate to short-term 

changes in body habitus, and to study changes in factors during the intervention and their 

association with weight loss. 

Generally, university- or hospital-based research studies that induce groups of subjects to 

lose weight observe a common phenomenon: while the mean weight loss for the whole 

group is commonly between 0.4 and 0.7 kg per week (12-15), the variation of responses 

around the mean is invariably large. Some subjects by far exceed the mean rate and final 

value for the whole group; these are the "successful" subjects, known in the circle of 

human clinical trials as responders. Others, if indeed they remain with the study until the 

end, have weight losses significantly below the average for the group, clearly short of 

"reasonable" goals established by the intervention team and most certainly short of their 
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own expectations. These are the unsuccessful participants, the non-responders fi^quently 

not written or talked about (although this may be changing), except when one looks at 

compliance and dropout rates in presentations or papers, or when one takes notice of 

measiires of variability around the mean in weight loss data. And yet individuals the 

intervention did not help are always there. The participants who dropped out. Or those 

who persisted until the end with little weight loss, frequently finishing their attempt to 

lose weight more frustrated and disillusioned than when they began the program. For 

some of these individuals, the rule of "at least, do no harm" is often violated. 

The current study is as much about these less-responsive individuals as it is about the 

ones who defeat the odds on the opposite extreme. What characterizes individuals who 

lose more weight and fat than most others? Who succeed to the point of being asked to 

share their experiences, practices, and success stories with future participants? What 

works for them and why does it? Or perhaps what was already "working" for them even 

before they began, that allowed the program to light the pilot of their weight loss 

"furnace".? Although books have been written about these masters at weight loss (16), 

empirical research has not been conclusive when trying to detect characteristics of 

individuals, before they attempt to lose weight or as they progress through a given 

program, that can predict their responsiveness to weight change. 

Today, readiness for weight loss is largely an unexplored topic and there are perhaps 

good reasons for it, despite the pay off being a very attractive one. Almost 20 years ago. 

Dr. Kelly Brownell wrote: "The search for predictors of success at weight reduction has 
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been largely discouraging. Yet the search continues because the potential benefits of 

identifying reliable predictors are great. Such information could provide an index for 

prognosis of treatment so that clinical efforts could be targeted to those most likely to 

succeed. In the likely possibility that some treatments are more effective for certain 

subgroups of patients, predictor variables would permit a match between individuals and 

treatments." (17). While many others have since expressed similar opinions (6,18-22) 

results from scientific research have not added substantial information, especially in 

studying non-physiological (behavioral, psychosocial, environmental) predictors of 

weight loss. Nevertheless, in the Fall of2000, confirming the continuing need for more 

and better research on this topic, an NIH/NAASO (North American Association for the 

Study of Obesity) expert panel on the identification, evaluation, and treatment of 

overweight and obesity re-afGimed the need to assess if willing participants who think 

they should lose weight, cw in fact lose weight. Under a chapter titled "Ready or Not: 

Predicting Weight Loss", the authors state that "predicting a patient's readiness for 

weight loss and identifying potential variables associated with weight loss success is an 

important step in understanding the needs of patients" (23). 

Besides the inherent, and to some extent unavoidable, difiBculty in predicting human 

behavior, other reasons may explain the cunent research limitations. It is very likely that 

the strongest correlates of this relative non-success are related to measurement aspects. 

Inaccurate measures may continue to be used when assessing behaviors like physical 

activity and eating behaviors. Eating habits are notoriously resistant to precise 

measurement, a situation that will probably not change, especially as the pressure to eat 
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in a certain way, selecting the "right" foods and not "bad" ones, increases. People are less 

and less likely to report accurately what they eat, especially subjects who are sensitive to 

societal pressures, such as obese individuals (24,25). When psychosocial variables are 

also considered, such as body image, psychological disturbance, perceived social support, 

etc., the subjectivity of self-report measures make quantification and prediction difficult. 

Another problem may be the limited degree to which most studies have been able to test 

subjects in order to predict behaviors. The majority of studies have elected to use a 

relatively reduced number of predictor variables and psychometric instruments, since 

their subject burden is considerably high. However, when trying to explain or predict 

complex outcomes such as those dependent on human behavioral choices, and in the 

absence of a satisfactory theoretical framework for behavior change for weight loss, it 

may be necessary to adopt a more comprehensive approach. This is also justified by the 

fact that cunent interventions are themselves more efficacious, especially in the long-

term, when comprehensive and multifaceted programs are used (7,8). 

The process of developing profiles of success and non-success for short- and long-term 

weight loss could also be extended from examining baseline predictors to what changes 

occur during the actual intervention. The knowledge of the characteristics of the 

intervention itself, and of the processes of change individuals go through during a 

program, are just as relevant if not more critical than identifying baseline predictors. 

Apart firom the impact dietary modification and the recognized pivotal role of physical 

activity as a correlate of weight loss, especially for long-tenn success (5,9,26-28), few 

other variables have proven to be decisive, even if they are consistently used in most 
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studies. To some degree, the fact that weight loss has consistently been induced, in the 

past 20>2S years, by the collective use of strategies such as self-monitoring, relapse 

prevention, increasing self-efficacy and social support, etc. may be taken as a sign of face 

validity of such strategies. However, research has not focused on determining if some 

strategies are more central than others or even if they should be adopted at all. 

Studying which psychosocial and other variables are modified as participants see their 

weight change throughout a given program is an important task. For instance, does body 

image, self-esteem, or eating restraint change firom beginning to end when subjects are 

successful? Do changes in subjects' perception of their barriers to exercise, their 

environment, or the support they get firom their family correlate with their success? Does 

becoming a less emotional eater and/or a more assertive individual parallel becoming 

leaner? Very few studies have looked at these questions to determine which aspects 

interventions should devote future resources in order to reach more individuals, more 

efGciently, and at a lower cost. 

Figure i shows variables likely to be associated with weight reduction and other weight-

related outcomes. They can be conceptualized into readiness factors - pretreatment 

aspects that may predispose individuals to be more or less prepared to adopt and sustain 

behavior and cognitive changes that lead to weight loss; and processes of change factors 

- variables measuring behavioral, cognitive, and environmental changes during the 

weight reduction program as a result of its impact on the participant and his/her life. 

Outcomes can be seen as changes in body habitus (weight, fat distribution, etc.) and/or in 
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other health and quality of life factors that may also be affected by the weight 

management program. In the following studies, changes in weight, fat, and fat-&ee mass 

changes will be considered as the primary outcomes. To the degree that they change 

during the intervention, most process variables can also be studied as outcomes and some 

(e.g. exercise level, attendance) will be considered as process and outcome variables, in 

separate analyses. Psychosocial changes will primarily be analyzed as processes that 

contribute to changes in outcomes. Alternatively, they could be also regarded as 

outcomes (e.g. weUness, self-esteem, mental health, etc.). Some readiness and processes 

of change variables that may have an impact on weight management (e.g. past physical 

activity levels/patterns, actual dietary changes, family involvement with the participant's 

process, life events, job situation, etc.) will not be addressed in this manuscript since, for 

a variety of reasons, they were either not measured or data are not yet available. Figure 2 

shows variables that will not be analyzed in the following four studies (solid). 



Figure 1. Determinants of weight loss: readiness and processes of ciiange 

READINESS FACTORS PROCESSES OF CHANGE 

OUTCOMES Psychosocial varlab. 
(mood, body image...) 

Other variables 
(genetic, environmental...) 

Energy expenditure 
(type, volume, intensity...) 

Body habitus 
(weight, fat, fat distrib....) 

Biology/noetabolism 
(REE, fat cell size^number) 

Historical variables 
(diet, weight, exercise,.,.) 

Dietary intake 
(energy, fat, fiber,...) 

Demographics 
(age, gender, ethnidty,...) 

Other process variab. 
(familial adaptation, 
illness, travel, life events) 

Change in energy 
expenditure (exercise, 
llfMtyle activity,...) 

Adherence variables 
(attendance, completion, 
curriculum complianoe,...) 

Health and life quality 
(blood pressure, lipids, 
txxly acceptance, vitality) 

Change in body 
habitus (weight, %fat, 
central fat, waist,...) 

Change in psychosoc. 
variables (eat. restraint, 
self-concept, self-efBcacy) 

Intervention variables 
(diet/exercise, weight loss 
rate, contact frequency,...) 

Change in dietary 
intake (portion sizes, food 
choices, hydration,...) 



Figure 2. Determinants of weight loss not addressed in this dissertation (solid boxes) 

READINESS FACTORS PROCESSES OF CHANGE 

Intervention variables 
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The specific aims of this study weie: 

a) To identify psychosocial baseline cross-sectional correlates of body habitus, 

overweight, obesity, and exercise; 

b) To identify historical (dieting/weight history) and psychosocial baseline predictors of 

success and non-success for 4-month weight and fat loss; 

c) To identify baseline predictors of compliance measures such as changes exercise 

behavior, attendance, and program completion; 

d) To describe pre-treatment psychosocial profiles of responders and non-responders to 

short-term weight loss, based on post-treatment results in primary outcomes; 

e) To identify significant changes in psychosocial measures from baseline to treatment-

end, presiuned to be associated with subjects' participation in the program, and 

irrespective of success rate; 

f) To identify psychosocial process correlates of successfiil weight loss, i.e. changes in 

psychosocial variables fiom baseline to 4-months that are associated with changes in 

weight and fat losses, and with exercise levels. 

Findings fiom this study are expected to be usefiil in future weight reduction programs, to 

i) help screen participants before they enter a study to determine if they are ready to lose 
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weight, ii) promote a better match between interventions and participants, and iii) 

maximize interventions' efficacy and cost. 

R E V I E W  O F  L I T E R A T U R E  

The current impact of overweight and obesity 

Overweight and obese individuals have most likely been among human populations for 

thousands of years. Prehistoric statues and other artifacts over 3000 years old are 

available, depicting characteristics of gynoid obesity, particularly in female figures (29). 

Although it is difficult to determine the health and economic impact of excess weight in 

times when being obese was not only accepted as a sign of affluence but aesthetically 

coveted, it is likely that, for a multitude of reasons, fighting obesity was not a public 

health and policy priority until very recently^. Much has changed recently, especially in 

the very small firaction of human history accounted for by the last quarter of the 20"* 

^ Still, it is veiy interesting to read how, 2S00 years ago, Hippocrates, the "iather of medicine" recommended the 

treatment of obesiQr. "Obese people and those desiring to lose weight should perform hard work before food. Meals 

should be taken after exertion and while still panting finm fatigue and with no other refreshment before meals except 

only wine, diluted and slightly cold. Their meals should be prepared with a sesame or seasoning and other similar 

substances and be of a fatQr nature as people get thus, satiated with little food. ThQr should, moreover, eat only once a 

day and take no baths and sleep on a hard bed and walk naked as long as possible" (31). One wonders, with 

amusement, if the revival of some old traditions would not re-invigoTate the current treatment of obesi^...! 
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century. As the 3"* millennium of the common era started, about 251 million people in the 

world were estimated to be obese (30) and probably as many as one billion were thought 

to be overweight (31). At a time when the human population has ofGcially exceeded the 6 

billion figure, these numbers show that, around the world, about 16% of adults (I out of 

every 6) have excess weight According to the most up-to-date surveys (23,30-34), these 

numbers are clearly an underestimation for established market nations (the former 

Western world) and former socialist countries, in both of which obesity rates are notably 

higher. 

Today, caloric imbalance and obesity are major public health concerns (35). Despite 

abnost universal agreement regarding the associated risks, and efforts made by thousands 

of individuals to control their weight, the prevalence of obesity (BMI >30) has increased 

substantially in recent decades and is now estimated to involve 22.5% of U.S. adults (32). 

Prevalence is especially high in middle-aged men (23.1%-28.9% of men aged 40-69 y) 

and women (26.9%-35.6% of women aged 40-69 y) and in some minority groups (e.g., 

37.4% of non-Hispanic black women and 34.2% of Mexican American women are obese 

compared with 22.4% of Caucasian women) (23). 

The health consequences of obesity are well known. Around 300,000 deaths every year 

are attributable to obesity in the US (36). Obesity significantly increases the risk of 

coronary artery disease, stroke, non-insulin dependent diabetes mellitus, hypertension, 

some forms of cancer, dyslipidemia, gall bladder disease, osteoarthritis, gout, and 

respiratory problems including sleep apnea (23). In addition to the physical and 
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emotional costs, the financial burden is severe; obesity-attributed direct and indirect costs 

are estimated to approach $100 billion per year in the U.S. (37). 

Overweight obesitv. and health in middle-aged women 

Middle-aged women, especially those around the time of menopause, have a high risk for 

increased obesity and a shift in fat distribution towards an increased abdominal fat 

deposition. Around their late forties and early fifties, most women experience a series of 

endocrine changes with important metabolic and morphologic consequences. For 

example, follicle stimulating hormone secretion increases, due to a diminished negative 

feed-back from the ovary as estrogen and inhibin secretion decreases (38,39). Estrogen 

administration (with progesterone) has been shown to attenuate the increase in abdominal 

fat in post-menopausal women (40). Reductions in progesterone, which appears to 

increase energy expenditure, and (reductions) in sex hormone binding globulin are also 

associated with total and upper body adiposity (41). 

Before menopause, women ate somewhat protected against cardiovascular diseases 

(CVD), and after menopause the CVD risk of postmenopausal women is comparable to 

that of men (42,43). The reasons for changes in weight are still somewhat controversial 

and perhaps are due more to aging per se than menopause (44). However, important 

changes in body composition, including increases in total body fat mass, mariced 

increases in abdominal fat and a progressive reduction in lean tissue, clearly occur around 
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the time of menopause (45-47). The period between the ages 45 and 55 years {^pears to 

mark the fastest changes in body composition and fat distribution (46). Important 

reductions in resting metabolic rate and physical activity have also been reported around 

menopause (48) which contribute to a period of positive energy balance estimated at 

around 230 kcal/d. Perimenopausal women also experience changes in other CVD risk 

factors, such as increased total and LDL-cholesterol and triglycerides, and lower HDL-

cholesterol (49-51), which are associated with the changes in body composition. 

It has been estimated that approximately $16 billion will be spent during the next 25 

years treating health outcomes associated with overweight in middle-aged (40 to 65 

years) women in the United States (52). Preventing or minimizing obesity and its 

metabolic consequences in peri-menopausal women is strongly warranted. 

Several studies have shown the positive impact of improved diet and/or increased 

physical activity on weight loss, body composition and fat distribution, and 

cardiovascular risk factors in middle-aged women (53-58). Data finm the Healthy 

Women Study indicate that peri-menopausal women who reported higher levels of 

physical activity at baseline had less weight gain over a 3-year period, while women who 

increased (even slightly) physical activity during that period tended to show the smallest 

decreases in HDL-cholesterol and HDLi-cholesterol (independent of body weight) (53). 

Symptoms of stress and depression were also reduced in the more active women at the 

end of the study. 

In a pioneer, randomized 5-year weight loss trial of the effects of physical activity and 
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reduced energy intake (Women's Healthy Lifestyle Project, mean age at entry 47.0 years, 

pre-menopausal women), 6-month data showed significant reductions in % body fat, 

weight, waist circumference and waist-to-hip ratio in the intervention group but not in 

controls (56). CVD risk factors (blood lipids, blood pressure, and fasting glucose) were 

also significantly improved in the intervention group and not in controls. In a small trial, 

Svendsen et al. randomized 121 healthy overweight postmenopausal women (mean age, 

53.8 years) to control group, diet only, and diet plus exercise for 12 weeks (55). While 

both intervention groups lost more weight and fat mass compared to controls, the diet and 

exercise group lost significantly more fat and more subcutaneous upper-body fat than the 

diet only group. Importantly, lean mass was fully preserved in the women who exercised, 

whereas the diet only group lost 1.2 kg of lean tissue (p<0.05). 

Psychosocial cross-sectional correlates of weight and obesity 

The question of whether overweight and/or obese individuals have different 

psychological characteristics than normal-weighed persons has intrigued investigators for 

many years. Considering the extremely high pressure to be thin present in today's 

society, especially for women, and indications that prejudice against the obese are 

widespread across many areas of life (59,60), one could expect heavier subjects to 

display a worse psychological profile than leaner subjects. Psychological factors such as 

low self-concept and high body image dissatisfaction, personality disorders, or high 

depression and anxiety levels could also be implicated in the etiology of obesity through 
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their relationship with dietary intake and physical activity. For instance, the association of 

depression with eating disorders is well established (61-63) and overeating episodes may 

be triggered by emotional factors. 

Population studies of the association of weight and psychological factors have been 

previously reviewed (64-66). Generally, and perhaps surprisingly, these reports have 

shown obese individuals are not significantly different than the general population in 

measured psychological functioning. Some studies have even observed obese individuals 

to have lower levels of depression and anxiety than leaner comparison groups. Although 

more studies may ultimately prove one of these two scenarios to be true for the general 

population (that obesity, as a whole, is not associated with psychological dysfunction, or 

even that it is "beneficial"), studies conducted so far do not permit definitive conclusions. 

Inconsistency among measures, including various definitions of obesity, and the fact 

many of these studies are now 20-30 years old and did not use today's state-of-the-art 

psychometric instruments, limit the current validity (65). 

Whatever the situation may be in the general population, characteristics of obese 

individuals who volunteer for treatment in clinical studies seem to be specific and distinct 

firom individuals in the population at large (67-69). Subjects seeking treatment may have 

higher dysphoria and other psychological disturbance than equally obese subjects not 

interested in reducing their weight (70). For this reason, perhaps overweight and obese 

entering weight loss programs should be more i^propriately compared with subjects 

seeking treatment for other conditions. Nevertheless, in a meta-analysis comparing 
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treatment-seeking obese samples with controls fix)m general population (often including 

obese and non-obese subjects), it was concluded that depression, the only construct 

measured consistently across studies, was consistently (with a moderate effect) associated 

with weight (65). A safe conclusion at this point is that obesity is an heterogeneous 

condition and that certain obese individuals may be more susceptible than others to the 

potential negative psychological consequences of obesity. Age, gender, previous dieting 

and weight cycling, body dysphoria, degree of obesity, and binge eating have been 

identified as potential risk factors to be investigated among obese samples, to better 

define who is most at risk for psychological problems (depression, anxiety, personality 

disorders, etc.), low self-concept (general and/or physical self-esteem), and lower quality 

of life (65,66). 

Williamson has more recently reviewed behavioral and psychological correlates of 

obesity (66). General conclusions were: i) no "obese personality" has been identified that 

clusters in heavier subjects and obese individuals differ firom each as much as they differ 

finm non-obese samples; ii) despite the fact "unrestrained eaters" are often obese (obese 

subjects usually score high on eating restraint measures), the relationship of eating 

restraint with overeating is not straightforward; depending on other characteristics (e.g. 

dieting history), dietary restraint may be a precursor of overeating for some subjects and 

not for others; iii) body image disparagement (under/overestimation of actual body size) 

is more common among the very obese; overweight and female treatment-seekers 

typically display reduced body-esteem, at all levels of obesity and independently of body 

image disparagement, iv) obesity is associated with moderately lowered self-esteem. 
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which may also serve as a motivational factor to lose weight; v) obese subjects report 

lower overall quality of life which seems to be proportional to the degree of extra weight; 

vi) psychopathology (e.g. depression) has consistently been found higher in obese binge 

eaters than in obese non-bingers. 

One important question in the study of correlates of obesity is the degree to which 

measurement instruments and techniques are generic (e.g. general self-esteem, overall 

quality of life) or specific to weight-related concerns. New instruments such as the 

Impact of Weight on Quality of Life Questionnaire (71), the Physical Self-Perception 

Profile (72), the Weight Management Self-EfBcacy Questionnaire (73), or the Physical 

Appearance-Related Teasing History Questionnaire (74) have recently become available 

and address areas more likely to be associated with obesity-specific psychosocial 

attributions. 

Short-term weight loss outcomes - a critical review 

Weight loss outcomes fix)m research studies published in the last 25 years using behavior 

therapy have been previously summarized (12-15,18). Since the seventies, the length of 

treatment for the typical program (weight loss phase) has increased fix)m around 8 to 24 

weeks. While mean initial weights of subjects entering such studies has increased finm 

about 73 kg (161 lb) to about 95 kg (210 lb), the relative wei^t loss per week has 

remained stable at around 0.4-0.7 kg per week. These analyses indicate that longer 
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treatments, at least equal to or longer than 16 weeks, yield larger absolute weight losses. 

On a 16- to 24-week weight loss program, average changes in weight are approximately -

8.5 kg (-18.8 lb), taking into consideration 23 studies published between 1985 and 1995, 

considered by the expert authors as "representative of behavioral treatment as typically 

practiced" (18). Studies using very-low calorie diets (VLCD) were not included. On 

average, 80% of subjects who joined the studies at baseline concluded the intervention. 

One other review (12) including studies not listed in the previous article, summarized 

data &om 14 studies using behavioral treatment, also not utilizing VLCDs and excluding 

control (no treatment), computer-only, and exercise-only groups. Mean subject number 

per treatment group was 33 and 82% of subjects completed treatment. Average initial 

weight was 91.6 kg (202 lb), mean duration of treatment was 26 weeks, mean weight 

losses were 9.0 kg (19.9 lb), and the rate of weight loss was 0.37 kg (0.82 lb) per week. 

A closer look at the studies covered in both reviews shows that the variability of results 

among trials was substantially high, some showing mean weight losses in the behavioral 

treatment condition as low as 1.8 kg (4.0 lb) over 12 weeks (75), others reporting mean 

weight losses as high as 10.2 kg (22.5 lb) at 24 weeks (76). In general, it is not expected 

that this scenario has changed significantly since the mid 1990's. For example, a study 

published more recently, that used behavior therapy and a multi-disciplinary approach to 

treat obese adult women (12-week duration), showed a mean weight loss of 6 kg (13.3 lb) 

confirming the typical loss rate of about 0.5 kg per week (77). It is noteworthy that the 

majority of the present research in weight management is primarily focused on aspects 

related to long-term weight maintenance, as it is periiaps assumed that the magnitude of. 



41 

and new developments in short-term weight loss, primarily through behavioral 

techniques, has reached a plateau. 

While the aforementioned inter-study variability in weight loss can, to a fair extent, be 

attributed to i) differences among studies, including subjects' initial weight, fatness, 

fitness, gender, social-economical status, etc., ii) environmental (e.g. geographical 

location) and other circumstantial (e.g. cultural milieu) dififerences, or, perhaps more 

markedly iii) variability in the intervention characteristics per se (philosophy and favored 

behavioral theoretical approach, quality and training of staff, more or less focus on 

exercise, diet, social support, etc.) the intra-studv response variability has rarely been 

addressed in the literature. In other words, within each study, the variability around the 

mean weight loss for each group is often very large, indicating that, at the individual 

level, the degree of success is also very variable. It is common to observe a range of 

responses as high as 15-20 kg (33-44 lb) in weight changes among a group of around 30 

subjects [16-24 weeks duration, (13)]. 

An argument could be made, with solid data to support it (78-80), that even small 

absolute weight/fat losses are often accompanied by important health benefits, especially 

in lighterAeaner subjects, as they adopt a healthier lifestyle (e.g. a more leisure-time 

physical activity), and particularly if those changes can be sustained over time. Even 

smaller than expected weight losses result in positive physical and psychological effects, 

suggesting that the weight loss required to achieve benefits is less than what most 

subjects believe when they begin a program (81). Another sound argument is that slower 
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rates of weight loss in early stages of a program will result in larger and/or more 

consistent losses in the long-term (18). This could be due to a psychologically less 

aggressive approach, with a high focus on making small but long-lasting behavior 

changes, rather than inducing very quick and often too extreme modifications. These may 

encourage negative emotional and psychological consequences, obsessive behavior, and 

evoke unrealistic expectations. Some reports show that weight reductions induced by 

VLCDs (more pronounced initially) are not as well maintained as more moderate losses 

induced by less aggressive strategies (7,81,82). The impact of the rate of initial weight 

loss on long-term outcomes is still to be accurately determined. 

Despite these contentions, the reality is that many individuals who enter weight reducing 

•J 
trials finish them unsatisfied with the results (and consequently, with a poorer self-

concept) as they fail to meet even conservative or "reasonable" goals. This is true, even 

after accounting for individual, and often unrealistic, expectations (81), and despite the 

fact that ofGcial recommendations for how much weight loss should be attempted 

changed in the last decade an is now only S-10% of initial weight (6,23,83). Although the 

degree to which small weight losses should be considered "acceptable" may have not yet 

reached a stage of consensus in the field (11,78,81), a high variability in individual 
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responses to weight loss seems to have become an inevitability. Given the intrinsic 

complexity of human behavior and the multi-factorial nature of behavior change, and also 

considering the difficulty in accurately studying the physiological, the psychological, and 

the environmental determinants of this phenomenon, the fact that human subjects will 

always respond in diverse ways may be a logical outcome. And yet, important questions 

are concurrently raised, which may warrant fiirther reflection as they seem to point to 

alternative and perhaps more fertile research directions. 

One such question concerns the definition of success regarding weight management and 

health in a general sense. Many researchers and other interested parties believe that the 

basic premise behind current weight loss trials - that a reduced weight is always 

synonymous with better health and that the magnitude of weight loss should be 

considered as the criteria of success - is not ethically defensible or backed by the current 

body of evidence (84-86). They affirm that weight and body composition are "medically 

ambiguous variables" and that other clinical variables (e.g. body image, eating disorders, 

mood, quality of life, etc.) should instead be used as outcomes. Using lifestyle variables 

such as physical activity and eating behavior as indicators of success (irrespective of 

changes in weight), are possible alternatives. Physical activity, and especially physical 

^ There is a very valid contention that individuals who volunteer for univetsi^- or hospital-based weight loss studies 

are a biased sample, mote likely to include individuals who have attempted to lose weight many times and failed and 

thus are also more likely to, as a group, show a lower level of success than if they had been selected randomly fiom a 

weight-similar group in the general population. Concurrently, it is important to keep in mind that the large nuyoriQr of 
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fitness may be related to health at least partially independently of BMI (87). This 

question, as critical as it is in the field, goes beyond the scope of this dissertation and will 

not be further addressed. A thorough review, that compares more traditional weight loss 

studies with studies that have used an alternative paradigm of success (often called 

Health at Any Size paradigm) is available (88). 

A second question arises &om the individual variability conunonly observed, which is 

also related to definitions of success and program outcomes. It has been elegantly pointed 

out that the high heterogeneity of responses from individuals in weight loss trials, may 

underestimate the impact different amounts of weight loss may have for each individual 

(11). In other words, success can and perhaps should be defined in multiple ways, any 

one of which could be appropriate for a given participant. Five possible outcomes were 

listed as examples; i) sustained weight normalization (i.e. weight loss that meets healthy 

goals and is sustained), ii) partial normalization with risk factor reduction, iii) minor 

weight loss with increased ability to cope and higher self-, and weight-acceptance, iv) 

maintenance of body weight, particularly in groups/individuals expected to experience 

weight gains in the same time period, and v) lower dropout rate, regardless of weight 

changes. Although some of these aspects (e.g. iv and v) have a lower applicability for 

short-term weight loss, collectively these are definitions worthy of reflection. In fact, the 

large majority of present interventions uses a one-size-fits-all outcome measure (i.e., how 

individuals attempting to lose weight (and potentially succeeding at it) do it on their own, outside of reseaich studies. 

For more on this topic, see reference 20. 
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much weight was lost). Measuring body composition and fat distribution changes, for 

example, in addition to simply assessing weight, is still not standard procedure, despite 

the well-known limitations of weight and the Body Mass Index (BMI) to detect specific 

changes in adiposity that may be relevant to health (89,90). 

This last issue raises the third and perhaps most relevant question of this manuscript; 

weight loss readiness. Up to the present moment, efforts to help people lose weight have 

primarily been conducted Avith little regard, if not in theory, for most practical purposes, 

for individual characteristics of participants. Assessment of readiness for weight loss and 

focus on individualized approaches are still absent in most programs, despite being 

widely recommended (6,14,17-22,91). The situation has arisen because a validated 

instrument, that can reliably predict outcomes, is currently not available (92). To our 

knowledge, only one study has assessed subjects at baseline and subsequently adapted the 

intervention to match individual subjects characteristics (93). One theoretical firework 

based on the premise that individuals at different stages of readiness need distinct 

intervention curricula, is the Transtheoretical (stages of change) Model of Behavior 

Change (94). This approach, originally developed for smoking cessation, has been 

applied to other health-related behaviors such as exercise participation with some success 

(95) although its application to lifestyle physical activities may be more difficult (96). Its 

use in the weight control arena has been recommended (97,98) but it warrants fiirther 

research. The fact that weight loss derives from various possible behaviors changes 

(implying different aspects of readiness) makes the implication of the Transtheoretical 

Model to weight reduction more problematic. 
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There is reasonable support of the position that individualizing interventions to match 

subjects characteristics will be a central component of future obesity trials, assimiing 

obesity researchers still believe it is possible to help more individuals lose weight/fat than 

what is currently achieved. To be accomplished, this task may require a reformulation of 

concepts related to recruitment, assessments, curricula and materials, staffing, flexibility 

of intervention team, criteria of success, among others aspects involved in a weight loss 

program. It derives &om this rationale that to adapt interventions to match subjects' 

characteristics it is necessary to assess those characteristics, at the beginning of each trial 

and probably also throughout the study. To select the variables that are more relevant to 

measure, practitioners need to have a fair understanding of those factors, whether they be 

individual (behavioral and cognitive), related to the intervention, or environmental, that 

relate to the study's outcomes. Related topics of i) predicting weight outcomes, and ii) 

individualizing interventions based on subjects' readiness and weight loss profiles, are 

addressed in the following two sections. 

Predicting weight loss success 

Identifying variables that are prospectively associated with weight loss outcomes is not 

an easy task. Many factors; historical, biological, environmental, psychosocial and also 

related to the treatment itself (treatments are far fiom being standardized across studies), 

play a role in determining which individuals will succeed at reducing their weight and 

adipose tissue. Pretreatment physical activity and dietary intake, although they are 
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intrinsically related to weight loss outcomes through their direct impact on energy 

balance, can also be studied as predictors. For example, individuals more active at 

baseline may prove to be more resistant to further increases in their physical activity 

levels and thus lose less weight. To review the state of the art on this matter, it is 

convenient to break down predictors into classifications of type (historical, biological, 

psychosocial, etc.) and temporal (long-term, short-term) categories. Hence, we can look 

at baseline variables (characteristics of subjects and their environment at the time they 

enroll in a weight loss study/program) as prospective predictors of outcomes. 

Additionally, changes in independent variables can be studied before, during, and after 

the program, with analyzes of how those changes relate to outcomes. 

Results fn)m these process predictors can provide important insights into the selective 

impact of the intervention components on subjects' success. For example, if changes in 

subjects' physical self-perception or eating disinhibition are associated with changes in 

weight, it makes sense that intervention curricula should be adapted to specifically impact 

those variables. It should be noted that changes in weight can conversely affect 

cognitions and self-perceptions (99), which is a limitation of this type of analysis. Level 

of attendance at the program's sessions has also been considered among process 

predictors of weight loss and is usually well associated with success (92,100). Assuming 

that attendance will always be encouraged in any intervention, it may be fiitile to try to 

distinguish the effects of attendance on success finm the effects of outcomes on 

attendance. Attendance should perhaps be analyzed separately finm other predictors, or 

included as an outcome measure of success or non-success (92,98,101). Finally, it is 
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possible to fiirther divide variables into short- (weight reduction) and long-term (weight 

maintenance) predictors, respectively analyzing weight reduction and weight 

maintenance. 

The context of this studv 

Given the time firame and the type of measurements utilized in this study, this document 

will focus exclusively on short-term weight loss (baseline and process predictors) and 

will primarily be concerned with explaining the impact of''non-biological" correlates of 

weight and fat changes, although some biological variables such as initial body habitus 

(body composition, fat distribution, etc.) are available and will be considered. Because 

only one intervention was analyzed in this study, it will be impossible to test if a given 

treatment or type of intervention (e.g. diet-only vs. diet plus exercise, focus on slow rate 

of weight loss, using a buddy system for social support, or a certain type of exercise 

prescription) is more conducive to success than another. Thus, intervention/treatment 

predictors will not be a focus of analysis in this manuscript and all conclusions should be 

considered as valid only for interventions that carry some similarity with the one 

analyzed here (see Methods for a description of the present intervention). 

Previous research 

Research on predictors of obesity and success at weight reduction was initiated over 30 

years ago. Studies previous to 1984, excluding those using physiological variables, have 

been summarized in a review published that same year (17). Combining objective 

findings fix)m published research (not very extensive at that point) with the author's 
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subjective beliefs, the following variables were identified as the most likely to explain a 

share of the variance in both the etiology of obesity^ and its treatment: exercise behavior, 

self-control ("ability and propensity to engage in self-reinforcement")> restraint 

("resistance to physiological or psychological pressures to eat"... "eating less than one 

wants to"), cognitive array, social support, family history (mostly parents' weight), and 

demographics. Under cognitive array, the review's author introduced two constructs 

thought to be relevant to weight control. One was "abstinence violation effect" or the 

degree to which breaking a pre-established rule (e.g. not eating a certain food, or not 

binge eating) would affect the participant. It was stated that in clinical terms, the response 

to such a violation may be more important that the violation itself This variable was 

investigated more recently, in an innovative study where, based on baseline questionnaire 

data, subjects were retrospectively classified into three cognitive groups, "all-or-none", 

"rationalization" and "matter-of-degree" (102). It was concluded that cognitive appraisals 

of weight control lapses were associated with self-report eating behavior, depressive 

symptoms, and treatment completion rates, but not with subsequent short-term weight 

loss. The second construct was "weight increase threshold" whir sscribes the level of 

weight gain at which an individual reacts and decides to respona io. Some people may 

feel they are overweight after a 2-lb increase (they set short-term goals for acceptable 

weight regain) while others do not react until a larger gain has occurred. To our 

knowledge, this variable has not since been investigated. 

A more thorough review on psychological prognostic factors in the treatment of obesity 

was published by Wilson (103). In that 1985 article, it was stated that no consistent 
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predictor of weight had been identified and that physiological rather than psychological 

factors would be better predictors of weight toss. G. T. Wilson, one of the first 

researchers to have studied predictors of weight change, summarizes the evidence 

available for a number of potential predictors of weight outcomes, concluding that more 

data needed to be collected before any conclusions could be drawn. Results endorsing the 

positive role of social support were reported, particularly marital adjustment (positive 

association) and degree of overweight of spouse (negatively correlated), when analyzing 

extreme cases of success and failure (104,105). Level of adherence to treatment 

instructions (e.g. self-monitoring), and weight loss early in the program (e.g. at 4 weeks) 

were both considered to have good predictive value (103). Finally, although data was 

conspicuously lacking, depression was suggested as a likely negative predictor of 

success, even though studies tend to screen clmically depressed patients &om their 

samples thus reducing some of the initial variability in this measure. Although the review 

article focused on psychological variables, the author did stress that initial weight and 

percent body fat had emerged, up to that point, as the strongest predictors of weight loss 

outcomes. 

In the first of two reports published in 1992, Wadden et al. reported associations between 

weight and diet history, resting metabolic rate (RMR), and subsequent weight in SO obese 

women (BMI==38 kg/m^) enrolled in a behavior therapy plus VLCD weight loss program 

(106). During the 24-week duration of the study, subjects lost, on average, an impressive 

21.5 kg, 8% of which was fat-fiee mass (FFM). A higher weight at baseline was 

positively correlated with weight loss, while RMR adjusted for baseline weight did not 
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predict weight loss. Total lifetime number of diets, weight cycling, and lifetime weight 

loss reported by participants were also not correlated with weight loss success. In another 

study by the same research team, using a sample of 76 obese women (BMI=39 kg/m^) 

involved in a 16- or 24-week weight loss program, the goal was to identify "easily 

accessible" psychological, behavioral, and physiological correlates of short- and long-

term weight loss (100). Mean weight loss was 14.5 kg (32.0 lb) including a group treated 

with VLDL alone (16-week duration), a group treated with behavior therapy alone, and a 

group treated with VLDL plus behavior therapy (24-week duration for both of these 

groups). Among the psychological variables, depression scores were positively correlated 

with weight loss showing that individuals with greater dysphoria at baseline lost more 

weight, an expected finding. Neither state or trait anxiety were correlated with weight 

loss, while lower scores on a masculinity/femininity scale of the Minnesota Multiphasic 

Personality Inventory (including 566 items and 15 scales), indicating more masculine 

characteristics, was positively associated with weight loss. The authors stated, however, 

that they placed "minimal confidence" in the results firom psychosocial variables since 

they contradicted all previous research. Among behavioral variables, both amount of 

weight loss at 1 month and attendance to group sessions were significant predictors of 

weight loss, after adjusting for treatment condition (^<0.01). Initial weight, total body 

fat, and fat-cell number were all predictive of weight outcomes (P<0.05), whereas age of 

onset of obesity was not Although presenting interesting data, these two studies have 

important caveats. The use of VLDL among treatment options, which has since been 

abandoned as a common practice, make results difficult to generalize to most present 
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weight loss interventions. Also, analyses included subjects in three very different 

treatment conditions. Although the authors reported having used partial correlations to 

adjust for treatment condition, this may only incompletely control for interactions 

between some of the variables studied (e.g. depressive and anxiety), type of intervention 

(e.g. VLDL vs. behavioral therapy), and outcomes. Also, it was not reported that 

correlations between predictors and outcomes were adjusted for participants baselme 

weight. For example, since initially heavier subjects lost more weight in the second study 

(100), if baseline depression scores were associated with initial weight (no information is 

given), that fact could explain why higher depression symptoms at baseline predicted 

more weight loss, a finding clearly counter-intuitive and that has not been replicated 

(107). Finally, the authors used a very limited testing battery, particularly to assess 

psychological variables. 

There is a very common perception that individuals who engage regularly in binge eating 

episodes perform poorly in weight loss programs (108,109) but evidence to support this 

contention has been contradictory. Although obese individuals who binge are clearly 

more likely to drop out of programs before completion (61,63), it is still not clear whether 

they lose less weight than obese, non-bingeing subjects. Earlier research has reported that 

binge eating negatively predicts weight loss (110), has no relationship (101) and is 

positively associated with weight loss (111). In a more recent and well-designed study 

Sherwood et al. analyzed a sample of444 women participating in one of three behavioral 

weight loss programs, examining relationships between binge eating and treatment 

success indicators such as weight loss, program completion, and behavioral and 
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psychological outcomes (107). The Binge Eating Scale (BES) was used to assess binge 

eating status and depression was measured by the Beck Depression Inventory (BDI). The 

use of the BES, which cannot clinically diagnose binge eating disorder'*, was pointed out 

as a limitation, partially responsible for the low estimates of binge eating among the 

sample. Nevertheless, the BES provides a good (rank order) indication of the behavior in 

question. Results showed that the prognostic value of binge eating scores for weight loss 

was weak. Baseline binge eating scores were not associated with weight loss, physical 

activity, dietary intake, and depressive symptoms immediately following treatment (at 6 

months). They were, however, associated with attendance, a finding that confirmed 

earlier observations (61,63). Binge eating at baseline was significantly but only 

marginally associated with treatment outcomes at 18 months. Unfortunately, no 

information is given for the association of depression scores at baseline with subsequent 

weight losses. A unique feature of this study was the use of time-dependent covariance 

analysis between changes in binge eating status and treatment outcomes. Using this 

analysis, changes In binge eating were found to be associated with changes in weight 

(regression coefficient for changes in binge eating scores, p<0.001, in a model also 

including physical activity and fat intake changes). Interestingly, when depression scores 

were added to the model, binge eating changes and weight loss changes were no longer 

associated (p=0.77S.) while all other predictors remained significant (including 

'* The instrument of choice to clinically diagnose binge eating disorder (along with purging bulimia and non-purging 

bulimia disorders), which was used in the present study, is Spitzer's Eating Habits inventory (114). 
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dq)ression). Though the authors did not explain these results, it may be that binge eating 

affects weight loss negatively, only when accompanied by depressive symptoms. Binge 

eating may be a more powerful predictor of long-term than of short-term success. 

Eating restraint, disinhibition, and hunger, assessed by the Eating Inventory (EI), are 

studied fi:equently in weight loss studies. Ideally, interventions with overweight/obese 

individuals should increase eating restraint and reduce eating disinhibition (112). 

Although changes in components of the EI often accompany changes in weight, the 

predictive value of these variables assessed at baseline for subsequent weight loss has 

been found to be small and in most cases not statistically significant The one study 

showing a significant relationship reported initial restraint scores to be modestly 

associated (r=-0.1 S, p=0.03) with weight changes at S-6 months of treatment, in 146 

obese women (113). 

Some recent research has focused on the subjects' weight outcome evaluations, as they 

begin a weight loss program (81). In an earlier study, outcome expectations, simply 

defined as the number of pounds a subject expects to lose, were found to significantly 

predict weight loss, after adjusting for initial weight, in 147 middle-aged men and 

women, at least 50 lb overweight (114). More recently, this was investigated by asking 

subjects to report weights that they would consider "unacceptable", "acceptable", and a 

weight they would be "happy" with, at the end of the intervention (these constructs are 

named weight outcome evaluations) (81). They were also asked about their dream (e.g. a 

weight they would chose for themselves if they could weigh any amount) and goal 
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weights. Findings revealed a striking disparity between average weight outcome 

evaluations and actual weight losses. As a group, patients expected to lose 32% of their 

weight, a value substantially higher than the recommended 5-10% (23,83). At the end of 

the 48-week treatment, ahnost half the sample failed to reach a weight they initially 

considered a "disappointing weight loss", 24% reached an "acceptable" weight, and only 

9% met their "happy" weights. At baseline, body image and self-esteem were positively 

associated with dream, happy, acceptable, and disappointed weight definitions, after 

controlling for BMI, indicating that subjects with more positive body image and self-

esteem profiles chose higher (more realistic) weights. Unfortunately, the authors did not 

report data showing correlations between pretreatment expectations and actual outcomes, 

a question that is important to address given the recent calls to promote realistic weight 

expectations in all participants, as they enter weight loss programs (13). It would be 

interesting to know whether individuals who expect to lose more weight actually end up 

doing so. Or are very unrealistic expectations early signs of low self-efficacy and an 

external locus of control that may be deterrents to success? 

Self-efiQcacy is defined as situation specific self-confidence or the trust in one's ability to 

do what is required to produce a cert^ outcome (115,116). This construct, a strong 

correlate of several other behaviors including exercise participation (117,118) and 

smoking (119), has also been investigated in the field of behavioral weight control 

(92,98,114,120-122). Bemier and Avard found that, among 62 women participating in a 

10-week behavior weight loss program, baseline self-efficacy significantly predicted 

weight at the end of treatment (122). Similarly, Prochaska et al (98) observed that 
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pretieatment scores in a previous version of the Weight Efficacy LifesQrle Questionnaire 

(73) correlated with weight loss at the end of a 10-week program, for 184 hospital 

employees. Nevertheless, only about 1% of the weight loss variance was predicted. A 

shorter version of this same questionnaire was later developed (73), and then tested as a 

predictor of attendance and weight loss, in 109 obese adults seeking outpatient treatment 

in a University-based weight management center (92). Duration of treatment was 

individualized, averaged 14.7 weeks, and included individual and group sessions 

emphasizing nutrition education and behavior modification. Although the psychometric 

properties of the questionnaire were confirmed, self-efficacy failed to predict both 

attendance and weight loss (average weight loss: 13.9 kg). Inability of this questionnaire 

to assess confidence for more common behaviors related to weight loss (exercise, eating 

small portions, etc.) rather than, or in addition to, the behaviors listed in the 

questionnaire, which describe only "risky" situations (eating when depressed, at a party, 

etc.), was pointed out as a possible explanation for the results. 

A more elaborate study using self-efiBcacy and other psychosocial measures and their 

relation to weight loss outcomes looked at self-efficacy types and transitions during the 

intervention (121). Following the long-standing suggestion for matching obesity 

treatments to heterogeneous groups of subjects (14) this trial used Q methodology (also 

known as cluster analysis) to divide obese individuals into "assureds" and "disbelievers", 

based on their responses on the Weight Control Self-Efficacy Q Set, derived specifically 
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for this study. The Eating Self-Efficacy Scale (123) was also used, as a nonn-ieferenced 

measure of self-efficacy. Subjects enrolled in a 9-aionth nutritional weight loss program' 

and were evaluated every 3 months, including information before, during and after 

treatment. At end of treatment, subjects classified as assureds at baseline had lost 

significantly more weight than the baseline disbelievers (3 kg difference). This trend was 

consistent during the intervention in that weight loss was significantly different between 

the two types at every assessment period. Interestingly, looking at changes in self-

efficacy throughout and presumably as a result of the intervention, those who were 

disbelievers at baseline and became self-efficacy assured types at posttreatment lost twice 

as much weight (5 kg difference) as those who remained disbelievers from start to the 

end of the trial. The posttreatment assureds reported better self-esteem, mood, and 

healthier eating patterns. It should be noted that compliance was low (about 50%). 

Another limitation, commonly reported in self-efficacy studies, is the inability to 

distinguish to what degree self-efficacy influences weight loss fiom the impact weight 

changes may have on self-efficacy. Nevertheless, as with a some other studies previously 

reported (93,124) this study takes research in this field to a new stage, by introducing and 

testing a pioneer and promising approach, likely to promote new findings by other 

research teams. Its uniqueness comes fiom the analysis of baseline profiles, as well as 

changes in those profiles during the intervention, and their relationship with several 

' Although results fiom this study can be considered into the long-term trial category, its unique methodology and 

profile-based approach make it particularly relevant to the cunent study. 
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outcomes, including weight loss and other psychological and behavioral variables. 

Finding out predictors of non-success is potentially as, if not more, important to know as 

what predicts success. When weight loss outcomes are only analyzed in a continuous 

fashion, such as the case of kg of weight loss of percent sessions attended, correlates of 

these variables can be assumed to predict both success and non-success in the general 

sense, the direction of which is only dependent on the signal (positive or negative) of the 

association. However, two factors may warrant a different approach. First, weight and 

body composition outcomes can often be considered in a categorical, non-continuing 

fashion. If a given goal for weight/fat loss is previously established, for example to match 

some health-related criteria of % body fat (125) or to achieve a certain relative weight 

loss (23), it could be asserted that only subjects achieving that goal would be considered 

successful. Contrarily, individuals who fail to meet some minimal level could 

theoretically be grouped into a "non-successful" group, and considered into that category 

for statistical analysis. A second reason is that the relationship between predictors and 

outcomes may in some cases be a non-linear one. Some variables may be good predictors 

of outcomes at one extreme of the distribution (e.g. among a sub-sample that lost the 

most amount of weight) but they are not predictive in the opposite extreme. For these 

reasons, it is important to analyze data in this area in a way that looks at success fiom 

different quantitative view points. There are examples of both cases in the literature 

(77,124). 

In summary, a review of the literature concerning predictors of weight loss reveals a 



59 

complex picture, particularly where psychosocial variables are concerned. Few variables 

have been consistently associated with weight outcomes across trials, and not much of the 

variance in weight loss has been predicted. From the evidence available, some variables 

like depression, self-efficacy, social support, outcome expectations, and binge eating 

seem to hold the highest explanatory power. Limitations that may have hindered research 

up to this point are the wide variety of samples and diverse interventions that have been 

used, a lack or standardized instruments for many of the variables in question, a relatively 

limited number of instruments used in one given trial (which hamper the construction of 

complex profiles), and an inability of traditional statistical techniques (correlation, linear 

regression) to interpret associations and interactions that may be complex, dynamic (i.e. 

changing in the course of the study), small in magnitude, and non-linear. In the few 

studies that have used profile analyses and more sophisticated statistical procedures 

(20,93,121,124) new and promising results have emerged. The next section explores 

some of these new findings. 

The role of individualized (prnfile-basedt weight loss interventions 

One of the possible barriers to weight loss success in most traditional ^proaches is the 

multiplici^ of determinants involved (biological, behavioral, cognitive, social, 

environmental) and the fact that each of these aspects is likely to play a different role for 

different individuals. One determinant (or set of determinants) critical for one subject or 

group, may be largely irrelevant for another. Because most studies have only one or a few 



60 

standard interventions that are applied to a sample of individuals, typically assigned to 

intervention groups in a random manner, little or no individualization of the program to 

the particular characteristics of each subject takes place. This results in less intervention 

efficacy since one particular approach (behavior change theory, more aggressive and 

directive vs. more compassionate and self-paced approach, more or less emphasis on 

social support, etc.) may only be adequate for a subset of the subjects, not for all. In 

support of this idea, descriptive data fiom the largest database of individuals successful at 

weight loss and maintenance show that"... individuals may be more likely to lose and 

maintain weight if, rather than attempting to use one standard set of strategies they 

selectively chose their means of restricting dietary intake and increasing activity levels" 

(9). The inability of most weight loss programs to adapt to the particular needs of each 

individual (or different profiles of individuals) is undoubtedly one of the reasons for the 

marginal success of many programs. 

Several aspects, some surely related to weight loss responsiveness, make overweight and 

obesity very heterogeneous conditions, warranting a thorough assessment of differences 

among people desiring to lose weight, and supporting considerations for more 

individualized interventions. Age of onset of obesity, physical activity and fitness levels, 

fat distribution, resting metabolic rate, degree of psychopathology, personality type, 

binge eating, coping skills, self-efficacy, and self-motivation, are examples of variables 

that have been shown to vary substantially among obese individuals 

(19,20,64,67,108,114,126). One position pi^r on psychological correlates of obesity has 

suggested that a natural evolution of research in this area is to study only 
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overweight/obese individuals as a group (as opposed to comparing then with weight-

normal subjects), trying to determine exactly how large is the variability and in what 

characteristics, as they relate to the areas of functioning are most likely to be affected by 

obesity (65). 

It can be argued that purposeful individualization of interventions, matched to the 

individual's profile, with flexibility to respond to changing conditions is a critical 

innovative approach that will increase the success of obesity interventions. The idea of a 

profile-based intervention has been explored in a short-term weight loss intervention (13 

weeks) with encouraging results (93). This study attempted to identify factors associated 

with problems in short-term retention and weight loss, following it with the 

implementation of brief interventions that would address those factors and improve 

outcomes. Two groups of overweight and obese women (mean age, 38 years) were 

matched for age, weight, height, and goal weight. They were all enrolled in a commercial 

weight loss program. One group (controls) received a standard group cognitive-

behavioral intervention including prepackaged foods, instruction to exercise, and 

nutrition counseling. The personalized intervention group received the same treatment 

plus an additional targeted intervention, to address individual issues that emerged after 

the completion of a Weight Loss Profile questionnaire. Included in this questionnaire 

were questions on areas that previous research had, according to the authors, shown to be 

predictive of retention and weight loss, namely job stress, social comfort, self-

consciousness regarding weight and eating behaviors, concern with physical appearance. 

Type A behavior pattern, social support, motivation, and expectation of success, bi brief. 
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when scores for one of these questionnaires fell below a cut-ofiT (approximately 30'40''' 

percentile) defined in a larger sample, subjects received specific counseling to address 

that area. For the majority of subjects 2-3 problem areas were identified. After the 

intervention, the group receiving personalized intervention lost 9 kg more than the group 

receiving traditional cognitive-behavior intervention, and differences in weight loss 

between the two groups were statistically significant at weeks 11,12 and 13, the last 

week. Limitations of this study are the absence of randomization (in fact the two groups 

were intervened upon in different consecutive years) and the fact that the personalized 

group received more total intervention time, which can, by itself, be responsible for at 

least part of the differences observed between the two intervention groups. The 

psychometric characteristics of the instruments/scales included in the Weight Loss Profile 

questionnaire were not described, and it is unknown if they have been previously 

validated. 

Unfortunately, despite its promising results, no other study has replicated this approach 

since. More individualization, based on solid evidence, remains a very promising path for 

the evolution of health promotion efforts in many fields. Improved communication 

technologies, such as the Internet, and a better understanding of what to individualize for, 

may provide the stepping stones that will impel weight management studies to the next 

level. Potential additional benefits of more personalized interventions include increased 

perception of pertinence by the subjects of their particular characteristics, resulting in 

higher commitment, enhanced self-efiicacy, and enhanced expectations finm the 

program, which can ail positively affect outcomes (93). One could idealize a series of 
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studies where a comprehensive and previously validated initial questionnaire battery 

would drive the remainder of the intervention in several important ways. First, 

individuals whose test results indicated as very unlikely to succeed could be encouraged 

to address other issues preceding their attempt to lose weight, or studied separately in a 

way that considered their low weight loss readiness. On this note, experienced 

practitioners in this field suspect that research data often lags behind practical clinical 

experience and that it is habitual, for instance, that individuals present themselves for 

treatment when they are clinically (or sub^linically) depressed, with borderline 

personality disorders, severe dysphoria (e.g. as caused by an emotionally charged recent 

life event), or other characteristics that currently are not assessed as standard procedure 

(64). Secondly, a limited number of "obesity profiles" would be identified, and the 

intervention could be adapted in to match those profiles a closely as possible, for instance 

by including lectures, educational materials, discussion and support groups, etc., specific 

to such profiles, in addition to material covered for all subjects. Finally, some flexibility 

would be incorporated into the intervention such that subjects whose profiles evolved 

throughout the study would be allowed to chose components that, in their opinion, were 

best tailored for their particular situation. 

In support of this research direction, a recent study, that used a novel statistical analysis 
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technique, signal detection methodology^ looked at different characteristics between 

successM and unsuccessful "weight losers", in a 1-year weight loss program (124). Their 

particular methodology was conducive to the identification of profiles of success and 

failure, based on a reduction of 2 BMI units as the cutoff criterion. It was concluded that 

one type of intervention, namely a diet plus exercise approach, was more highly 

associated with success than other types. Within subjects who received the more 

successful intervention, different profiles emerged as more or less associated with larger 

weight losses. Specifically, low body dissatisfaction was a positive (profile) 

characteristic, and within this group of individuals, subjects with no history of repeated 

weight loss were even more likely to succeed. Besides pioneering the construction of 

profiles of success and non-success, clear progress towards an empirically-based 

individualization of future programs, this study was particularly interesting in that it 

allowed for interactions between predictor variables (treatment conditions and individual 

characteristics) to emerge &om the data, as they related to the reaching a given success 

criterion. They then combined into singular profiles of success. In this study, 63% of 

individuals who revealed the more successful profile (which included only three 

variables) were successful, ff these results could be replicated and more variables added 

' According to the authors, this technique (that belongs to the category of recursive partUioning methods) differs from 

similar tests such as logistic regression and discriminant analysis in that it provides greater statistical power to detect 

significant effects of interactions among predictor variables and also does not assume linear lelationships between 

dependent and independent variables. These are features that are thought to outweigh the limitations of transforming all 

contmuous predictor variables into categorical (dichotomous) factors, which is also distinctive of this technique and is 

traditionally icnown to cause loss of power. 
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to the profile, it may soon be possible to predict, with reasonable confidence, if an 

individual would achieve a certain weight loss goal, based on baseline data. This 

approach could also be explored to determine the least successful profiles. 

Schlundt et al. have attempted to create a profiling of obesity, based on 2-wk baseline 

food diaries collected firom 236 obese women participating on various weight loss 

programs (behavior modification, 12-20 week duration), and study their association with 

several treatment outcomes (20). From dietary data, which included meal context (alone, 

with family, etc.) and place, as well as feelmgs associated with each meal, five distinct 

groups of subjects were identified, using hierarchical cluster analysis. The groups, with 

subjects displaying common eating patterns, were i) moderately healthy eating habits, ii) 

chronic food restrictors, iii) alternating diet-binge eaters, iv) emotional overeaters, and v) 

unrestricted meal overeaters. Several psychological and physiological differences were 

observed among the five groups, providing some validity to the innovative taxonomy 

proposed. For example, alternating diet-binge eaters, characterized by a restrained eating 

pattern that was broken by recurrent bouts of overeating, were found to have more 

emotional distress (depression, hostility, obssessive-compulsive psychoticism scores) 

than the other two groups with eating restraint as their main behavioral feature (clusters 1 

and 2). Important differences also emerged among individuals classified either as 

restrained eaters or as disinhibited eaters, showing that not all persons scoring high or 

low on those scales have similar characteristics on other variables that may be relevant to 

weight loss. Despite the fact that the five profiles did not differ on dropout rates, weight 

loss, or exercise behavior (it should be considered that subjects were involved in multiple 
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interventions studies), this study provided important insights that could be used in the 

development of treatments specifically matched to individual eating difQculties. 

Unfortunately, no other study was found that has followed this methodology since this 

paper was originally published, in 1990. 

An alternative way to look at the question of successM profiles is to analyze 

characteristics of "masters at weight loss", i.e. individuals who report higher than average 

success at losing weight and keeping it off. hiformation from the National Weight 

Control Registry (NWCR), a database including individuals who have lost 13.6 kg (30 lb) 

or more and have kept those losses for at least a year, represents the largest source of 

infomiation on successful "weight losers" (9,127-131). Although these series of studies 

have focused primarily on long-term weight maintenance, they have shed some light on 

the type of behaviors that are more commonly used to achieve weight loss (9,128,130) 

and psychological characteristics of these individuals (127). A unique feature of these 

studies is that they use samples of individuals who generally lost weight on their own 

(about 45% of responders) or through a commercially available program (the remaining 

subjects), and are not bound to the type of recruitment biases most university- or 

hospital/clinic-based studies may be subject to. On the other hand, they may use highly 

selected samples, not representative of the population at large, and all measurements are 

collected via self-report. As expected, a large majority of responders reported using both 

physical activity and dietary modifications as preferred strategies to lose weight (89%). 

However, a great diversity of eating (counting calories, eating ail foods but in limited 

quantities, following dietary exchange plans, etc.), exercise (e.g. many different physical 
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activities were chosen), and self-monitoring (e.g. weighing firequency, logging frequency) 

strategies were used to achieve the same goals, no one set of strategies were selectively 

chosen. Although no control group is available is the setting of the NWCR studies, no 

outstanding psychological characteristics have emerged from this database, that appeared 

to distinguish its subjects from community-based samples. These studies confirm the 

assertion that personal preferences and individual difiTerences need to be accounted for 

and probably contribute highly to individual success (6). In the future, instead of using 

one standard protocol and recommendations, weight loss programs should include a 

larger array of solutions and alternatives so that a higher percentage of their subjects can 

find their preferred set of strategies and hopefully be more successful. 

Process-based weight loss research 

A relatively unexplored way of looking at predictors of weight loss is the analysis of 

changes in subjects throughout the intervention and their association with study 

outcomes. These process predictors can be used during a study to monitor the dynamic 

likelihood of success of a participant, based on his/her score on a given questionnaire or 

set of instruments. For example, if self-efficacy is found to be progressively elevated in 

individuals as they lose weight, its assessment during an intervention would be 

warranted. Also, future interventions would be informed that changes in certain measures 

predict changes in weight and thus impacting those areas should be attempted. 
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The study by Dennis et al. already reviewed, is one example of such an ^proach, 

showing how initial, intermediate, and follow-up profiles of self-e£Gcacy relate 

differentially to weight loss (121). More recently, Foster et al. looked at changes in 

factors assessed by the EI (also known as the Three-Factor Eating Questionnaire), namely 

eating restraint, eating disinhibition, and feelings of hunger, showing that change in 

eating restraint was a significant negative correlate (r=-0.29, /'<0.001) of changes in 

weight (as restraint increased, body weight decreased), in 223 obese women (113). 

Decreases in disinhibition after the S-6 month intervention were also significantly 

although weakly associated with weight loss (r=0.17, i'=0.04). Hunger changes were not 

associated with weight loss. The three factors were all of clinical relevance as they were 

strongly correlated with mood and binge eating at baseline. This report replicated results 

from previous studies, which have also shown changes in weight to be strongly 

associated with changes in components of the EI, particularly eating restraint 

(113,132,133). 

Similarly, several dimensions of body image have been shown to change (improve) as 

weight loss occurs, at several stages of a weight normalization program (134). 

Improvements in body image are a desired consequence of all weight loss interventions, 

particularly at a time when pressure to be thin is at a all-time high and are likely to 

contribute positively to attendance, weight acceptance, and self-esteem. 

These studies illustrate the utili^ of studying the process subjects go through during a 

^ical weight loss intervention. As one researcher stated, "Current process research 
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focuses almost exclusively on processes that therapists are using during sessions. If we 

remember that therapy sessions typically make up less than 1% of the client's waking 

week, we can appreciate the importance of assessing the change processes that clients are 

using throughout the week. If we are to incrementally enhance the efficacy of our 

interventions, it may well come fiom understanding and influencing the variance that 

occurs in the 99% of the week between therapy sessions rather than the 1% of the week 

within therapy sessions." (98). 

Further support to the relevance of this type of analyses has been provided by studies 

using the stages and processes of change (Transtheoretical) model, applied to weight 

control (97,98). This model assumes that individuals move through predictable stages 

when adopting a new behavior (e.g. "contemplation", "action", "maintenance") and 

defends that different strategies are more appropriate for one stage than for another. 

Although this model has its limitations, particularly when dealing with subjects in a 

specific intervention (which may be found to cluster in a given stage depending on 

inclusion and recruitment strategies), it introduces a dynamic (process) component to 

weight loss that most other approaches have lacked. This was elegantly summarized by 

Prochaska et al. when they suggested that successful change is not simply related to an 

increase in undifferentiated change processes but that it involves the differential 

employment of selected change processes at strateeicallv critical times in the course of 

change (98). One example of an inference fiom process-based research is the finding that 

participants who moved into the action stage by the fifth week (as opposed to later) of a 

10-week, behavioral weight loss program, revealed higher attendance and weight loss at 
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the end of the program (98). It is also noteworthy that process variables (assessed mid-

treatment) can be expected to outperform baseline variables in predicting end-of-

treatment outcomes, given the higher temporal proximity to posttreatment outcomes 

(97,98). 

Overweight and obesity are heterogeneous conditions, particularly when psychosocial 

factors (predictors, changes, etc.) are considered. The etiology of obesity, the 

psychological and behavioral consequences of carrying extra weight, the level of 

readiness to engage in wei^t reduction treatment, and ultimately the quality and 

characteristics of the response of overweight and obese subjects to treatment, are all 

variables that vary substantially across samples of individuals. This variability is certainly 

dependent on important mediator factors, from the degree of obesity to fat distribution, 

from dieting history to binge eating practices, from level of social support to the capacity 

for self-motivation, from physical self-worth to exercise self-efGcacy. Studying how 

these "risk factors" are distributed in individuals whose fatness is above healthy levels, 

and what is their relative impact (and interactive effects) on readiness and responsiveness 

to weight loss is the goal of studies such as the ones presented in this dissertation. 

In many areas of life, especially within the formerly-called "Western world", but quickly 

spreading to all comers of the globe, "individualization" is becoming the norm. Unique 

genetic fingerprints detectable from a single skin cell, advertisement that targets a 

person's preferences and buying habits, digital communication tools that allow for 
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personalized interfaces, topic- or profile-specific electronic messages and other direct 

mailing, "build-your-own" practically everything, &om the content of an hamburger or 

computer to options in a new automobile, TV setup including a '̂ personalized package" 

of channels, etc., are some examples of the increasing individually-customized society of 

today's developed world. Whether these fast-paced changes are motivated by true and 

long-lasting social and scientific evolution and will prove beneficial, or if they are mostly 

energized by commercial or other temporary reasons, will be determined at a later time. 

Regardless, health care is most certainly one area where few would disagree being treated 

as an individual is a beneficial development More powerful assessment tools, larger 

databases, faster communications, widespread connectivity and exchange of information, 

and certainly improved knowledge of what makes an individual's "body and mind" 

unique, will all contribute to increased prevention, faster and more precise diagnosis, and 

more efficacious treatments. In helping individuals avoid or suffer progressively less 

fix)m the various consequences of obesity, more individualized programs, or at minimum 

matching interventions to groups of subjects with common profiles, appears to be the way 

of the future. 

What the future will bring, the future will show us. In the meantime, we are challenged, 

often amazed, and irresistibly tempted with the possibility^ of understanding and 

contributing to how we think it cw be. 
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2. DESIGN AND RESEARCH METHODS 

BACKGROUND AND RECRUITMENT 

This study is part of a two-year clinical trial of a weight loss and weight maintenance 

lifestyle intervention. The Profile-based, Internet-Linked, Obesity prevention Trial 

(PILOT) study was funded by the NIH in September 1999. Data reported in this 

manuscript was collected during the initial 4-months of that study. This phase (Phase 1)> 

designated as the '*core-curricuium", was specifically designed to induce weight loss in 

middle-aged overweight women. Phase I was followed by a 16 to 20-month weight 

maintenance phase (Phase II). Subjects were recruited firom the Tucson, Arizona area, 

during the months of May and June of2000. Advertisements were placed in local 

newspapers and a news story on the study was broadcast on a local TV channel. In 

addition, flyers were distributed around Tucson and e-mail advertisements were sent 

through several listservs. In the next 3 weeks, 466 women called to inquire about the 

study. Of those, 35% (168) met all inclusion criteria and were invited to one of several 

orientation sessions. Appendix 1 shows recruitment statistics. To be included in the 

study, subjects were required to be between 39 and 46 years of age, have a BMI between 

24.9 and 37.6 kg/m^ be a non-smoker, and be fi%e fix>m major illnesses and other 

conditions that would limit their participation in a regular walking program or 

importantly impact their body weight regulation (Appendix 2 describes exclusion criteria 
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in detail). They were requited to stay in Tucson for the following 2 years, be willing to 

attend weekly meetings for 4 months, and be available to be tested regularly (every 6 

months) during the following 2 years. Participants were also requested to own a computer 

with Internet access that they could use on a daily basis. Individuals taking medications 

known to interfere with body weight regulation (e.g. anti-depressants, diabetes 

medications) were excluded. A list of reasons why candidates were excluded at the time 

of the initial screening phone call can be seen in Appendix 1. At the orientation session, 

the study was described in more detail, expectations were clearly outlined, and volunteers 

invited to commit to the study, sign a written, informed consent form, and enter the 6-

week testing and screening phase. Of the 168 women who attended orientation sessions, 

142 committed to the study and were contacted to schedule their testing. Twenty-six 

opted not to participate. 

SCREENING AND TESTING 

During the run-in period, which lasted 6-7 weeks, all subjects visited one of the 

laboratories involved with the study a total of 8 times. All subjects underwent a physical 

examination and medical history review conducted by a nurse practitioner, a phlebotomy 

visit (fasted blood sample), three 90-minute questionnaire sessions, one 90-minute diet-

training meeting, and a 180-minute appointment that included all body composition 

assessments, review of 3-day diet records, and additional questionnaires. Subjects were 

also asked to complete a set of questionnaires at home, which was anticipated to take 
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between 60 and 90 minutes. During the testing period, 26 woman failed to comply with 

the requirements of the testing phase (e.g. never scheduled their first appointment, were 

excluded after their physical, or missed several appointments) and were excluded, and 4 

other women dropped voluntarily. By the end of the screening and testing phase, 112 

subjects entered the study and attended initial weekly meetings. All women agreed to 

refrain firom participating in any other, formal or informal, weight loss program during 

the duration of this study. 

STUDY DESIGN 

After baseline testing, which lasted for about 6 weeks, subjects were randomly assigned 

to 4 groups of similar size (27-29 subjects per group) which met with interventionists 

once a week, always on the same day (i.e. group 1 met on Mondays, group 2 on 

Tuesdays, and so forth) for the core curriculum phase of the intervention. This phase, 

which lasted firom mid-August until early December, consisted of 16-weekly meetings, 

where physical activity, nutrition, psychology/counseling, and behavior modification 

experts presented subjects with information and interactive activities targeting a healthier 

lifestyle and weight normalization. A facilitator was assigned to each group, and he/she 

was present for all 16 sessions. The four groups received the same 16-week curriculum 

and facilitators and other interventionists met regularly to review and standardize, to the 

extent possible, delivery of the intervention. Immediately after the 4-month core 

curriculum intervention, all subjects were re-tested, during a 2-week period. 
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MEASURES 

Body habitus 

Dual energy x-ray absorptiometry (DXA, Lunar DPX-IQ, software version 4.6) was used 

to measure body composition. The scanner was calibrated daily against a standard 

calibration block supplied by the manufacturer (Lunar Radiation Corporation, Madison, 

WI). Subjects were positioned and scanned according to manufacturer's guidelines. 

Whole-body fat (FM) and lean soft tissue masses (LM) were derived from total body 

scans. Thirty-one women did not fit the DXA table so that their whole body could be 

scanned adequately. In these cases, the left half of the body was scanned and analyzed 

and the data multiplied by two to obtain an estimate of whole body composition (135). 

Weight was measured twice, to the nearest 0.1 kg (average was used), with subjects 

wearing light clothes and without shoes, using an electronic scale (SECA model 770, 

Hamburg, Germany). Height was measured twice, to the neatest 0.1cm (average was 

used), during a full inhalation, using a Schorr measuring board. Etody mass index (BMI) 

in kilograms per squared meter was calculated firom WT (kg) and HT (m^). Waist and hip 

circumferences (cm) were measured three times by one trained technician, following the 

procedures firom the Arlie conference (136). The waist-to-hip ratio (WHR) was derived 

fi»m the waist and hip circumferences. 
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Energy intake and expenditure 

Baseline dietary intake was assessed fiom 3 randomly assigned days of diet records 

including one weekend day and two weekdays. Subjects completed IVz hours of diet 

record training prior to both baseline and 4-month assessments. Training consisted of 

participatory portion size and dimension estimation, directions on recording food 

descriptions and evaluation of portion size estimation accuracy. Participants were 

instructed to eat their usual diet during the dietary data collection phase. Diet records 

were reviewed for completeness and accuracy with the participants by trained 

technicians. The diet records were analyzed for energy and macro-nutrient intake by 

tramed technicians using the Food Processor© Version 7.5 software package. Leisure-

time physical activity was assessed at baseline and follow-up, using die Seven-Day 

Physical Activity Recall interview (137). This instrument measures leisure and 

occupational energy expenditure during the seven days prior to the interview. 

Interviewers were instructed to ask subjects for a description of a typical week of leisure-

time physical activity in the last 4-6 weeks, and data for that typical week was used if the 

previous 7 days were not representative of recent activity. This was done to obtain a 

measure of leisure physical activity that truly was representative of the recent habitual 

physical activity for each individual, avoiding biases due to atypical weeks. Energy 

expenditure was calculated based on self-reported time spent on light, moderate, hard, 

and very hard activities. Exercise energy expenditure (EEE) was derived from calculating 
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and adding the energy expenditure of ail activities of at least moderate intensity (^.8 

METs), equivalent to walking briskly (138). 

Psychosocial and historical variables 

A list of all questionnaires that were administered at baseline is provided in Appendix 8. 

A large majority of questionnaires consisted of previously validated instruments available 

in the literature, whose psychometric qualities had been demonstrated. To assess 

dieting/weight history, a questionnaire was developed specifically for this study. 

Psychosocial measures were chosen to cover 8 areas, considered to be relevant to weight 

management (18,83,139,140). They included historical and background information (e.g. 

weight and dieting history), current life status (e.g. quality of life, perceived social 

support), readiness status and expectations in relation to the program (e.g. exercise 

readiness, weight outcome evaluations), psychological states and traits (e.g. depression, 

self-motivation), personality, eating behavior (e.g. emotional eating, eating restraint), 

physical activity determmants (e.g. exercise self-efiBcacy, exercise intrinsic motivation), 

and self-image (e.g. self-esteem, body image). Questionnaires were completed on 5 

separate occasions, 4 of them in a classroom setting supervised by a staff member and 

one time at the subjects' leisure without supervision. 
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16-WEEK CLASSROOM INTERVENTION 

Philosophy 

Although the 16-week core curriculum generally followed recommended guidelines for 

weight loss (23,91), which are described below, the program had some unique features. 

Some fundamental aspects that made this intervention unique include i) the belief that a 

slow rate of weight loss (about I lb a week) promotes long-term success at achieving and 

maintaining a healthy weight, ii) the belief that people lose weight in a very individual 

manner and that it is critical to allow participants to conununicate how the mtervention is 

impacting them personally, week after week, iii) the belief that important determinants of 

one's behavior, including those responsible for causing excess weight, are derived firom 

unconscious drives and triggered by emotional factors, iv) the belief that increasing self-

awareness and mindfiihiess towards one's life and behaviors can improve compliance and 

success in weight loss/maintenance, v) the belief that an increased awareness of the 

unrealistic expectations society places on individuals, particularly women, helps people 

establish more realistic goals for themselves and their weight/body, and vi) the belief that 

peer social support represents a crucial aspect contributing to adherence and compliance 

with the behaviors necessary to weight loss and maintenance. Accordingly, intervention 

time and resources were dedicated to encourage and educate participants on how to seek 
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out and develop social support and conduct support group meetings in an autonomous 

fashion without staff supervision or participation. 

The following statements summarize the philosophy underlying the design of the 

intervention and the major decisions that were made throughout the 16-week curriculum: 

- There is no one best way to lose and maintain weight. Healthy weight is a personal 

and individual matter and there are no magic or instant formulas to achieve it. 

However, with knowledge, self-care, determination, and support, a healthy weight 

can be achieved and maintained. 

- Regular physical activity is a cornerstone of maintaining a healthy weight and a 

healthy body. Feelings of competence and enjoyment while being active are essential 

to maintain an physically active lifestyle. 

- Diets are not reconunended. Instead, a comprehensive and multi-faceted food plan, 

responsive to individual taste in foods and in which all foods are allowed, if eaten in 

reasonable amounts, is proposed. This program should include a modest reduction in 

energy intake but will primarily focus on healthy eating habits that can be sustained 

indefinitely. 

- The purpose of food is to provide the body with nourishment when there is physical 

hunger. Eating is to be enjoyed as a pleasurable experience. 

- Overeating occurs when individuals are not monitoring their body's hunger, satiety. 



80 

and needs, and when food is used to avoid and soothe one's feelings. 

- Bodies are for functioning in the world. Each one is different and all are acceptable 

and perfect in and of themselves. Standards for "perfect in our society are counter 

productive to developing a healthy life. 

- It often takes an extended amount of time for someone to gain weight to the point of 

wanting to reduce it. It may also take an extended amount of time to re-achieve a 

healthy weight. 

- We are more than our body weight. Developing other aspects of life that nourish 

individuality, creativity, purpose, and joy provide the foundation for a happy and 

healthy life. 

Intervention team 

The team responsible for delivering the intervention to participants was composed of 4 

facilitators, 4 nutrition specialists (including two Registered Dietitians), 3 physical 

activity specialists (Ph.D or M.S. level), 1 psychologist (PhD.) with long-term 

experience in treating patients with eating disorders and obesity-related conditions, 1 

counselor (M.S.) with long-term experience in individual and group counseling, 1 

behavior modification speciaUst (M.S.) with long-term experience in motivational 

strategies and group dynamics, and several staff personnel. The facilitator's role was to 
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provide week to week consistency and the link between other interventionists (who 

varied finm week to week depending of the session's topics) and the subjects in each 

group, setting the tone for each session while developing a close relationship to their 

group of participants. The facilitator generally did not lecture or introduce new 

information; rather, they reviewed information from previous lectures and was free to 

interrupt each interventionist at any time with comments or questions they thought would 

promote the group's understanding of the material. In addition, the facilitator was 

responsible for organizational issues (e.g. taking role, managing handouts, follow-up on 

subjects who missed a lecture, etc.), for opening and closing each session, keeping each 

session's time table, and introducing the various interventionists. All facilitators were 

senior scientists, with experience in human research studies and in group facilitation. The 

nutrition and physical activity specialists were Registered Dietitians and Ph.D./Master's 

level or equivalent students and staff (areas of exercise science and/or nutrition). 

Curriculum 

A 234-page workbook was produced specifically for this study, to provide participants 

with a written companion manual they could use to complement the face to face 

intervention meetings. Much of the curriculum had previously been pilot tested in small 

groups of postmenopausal women who specifically requested a program of weight loss. 

Over three pilot studies the curriculum was gradually expanded and revised with the 

input of the entire intervention team. The manual included 16 lessons, corresponding to 
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16 weekly meetings, plus various extra sections including a schedule of events, 

supplemental physical activity and nutrition information, extra copies of forms and logs 

to be used in the program, healthy cooking recipes, staff biographies, and other resources 

such as Tucson's trails and walk paths, etc. An original logo was created for the study, 

specifically designed by a graphics artist to the population in question, which illustrated 

the cover of this document and appeared throughout its content. Subjects were required to 

bring the workbook to every meeting and encouraged to explore each lesson plan ahead 

of time. Each weekly session in the notebook included the topic's name and presenters, 

duration, a summary of the content(s) to be covered, assignments for the following week, 

forms or other handouts that would be used in that session or at home the following 

week, a space for subject's notes, and typically some inspirational/motivational 

documents. The binder also had space for subjects to add other docimients received 

during the program or that they would obtain, such as magazine articles, personal logs 

and notes, etc. One sample session can be found in appendix 4. 

Week-by-week lesson schedule 

Week One: Welcome to Healthy Weight 4 Life 

Week Two: Let's walk!. Healthy Eating Recommendations 

Week Three: More on Walking, Food Labels 

Week Four: Emotional Eating 
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Week Five: Caloric Loss of Physical Activity, The Skinny on Fat 

Week Six: Body Image 

Week Seven: Discussion Sessions 

Week Eight: Exercise Resistance, Guided Relaxation 

Week Nine: Food and Feelings 

Week Ten: The Scoop on Sugar and Low Carbohydrate Diets, Lifestyle Physical Activity 

Week Eleven: Mastery Living 

Week Twelve: Wanna Dance? More on Eating Behavior 

Week Thirteen: Listening to Our Bodies, A Stronger Body 

Week Fourteen: Dining Out, Recipe Modification, and Holiday Eating 

Week Fifteen: Let's Try Aerobics, Portion Size Estimation 

Week Sixteen: Continuing Your Journey, Celebration of Healthy Weight 4 Life 

Weight and Body Composition 

The goal of lib of weight loss per week was recommended as the appropriate rate of 

weight loss for the 16-week program for all participants. Short-term weight goals for all 

subjects were set at approximately 16 lb less than baseline weight This goal matches a 

negative caloric balance of approximately 600 kcal/d, if maintained for about 16 weeks. 

A complementary, individualized body composition goal for participants was set to target 

a 10% reduction in their initial body fat, as measured by DXA. All subjects were 

provided a body composition profile at week 2 based on their laboratory measurements, 
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which gave their individual weight and body composition goals (see Appendix 12 for an 

example). A long-term healthy weight goal was also calculated for each subject, taking 

into consideration then* initial weight and percentile of initial body fat (%BF), the lowest 

weight they have achieved in their lives, subject's perceived ideal or desired body weight, 

and public health %BF guidelines for middle-aged women (32% to 38%BF, based on 

Lohmanetal. (125)). 

Pf^sical Activity 

Regular physical activity is considered an essential component of most weight loss 

programs, hi this study, a goal of the intervention was for all subjects to incorporate 

regular physical activity and exercise into their lifestyles, from the early stages of the 

program, particularly those individuals who were most sedentary. The primary premise 

underlying the physical activity intervention was that leading an active life is a central 

factor leading to weight reduction and weight maintenance. Interventionists exemplified 

this position by stating the observation that "although many people who are not active are 

able to remain within a healthy weight range all their lives, few people who are 

consistentiy active as a way of life are unable to achieve and maintain a healthy weight". 

From a behavior change perspective, three facets were considered primary targets of the 

physical activity component First, subjects were expected to increase their exercise 

energy expenditure - structured, planned bouts of at least moderately intense Cbrisl^*) 

physical activity. Second, participants were encouraged to augment their lifestyle 
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physical activity, through small changes in their day-to-day habits, intended to expend 

more calories finm physical movement. One example often cited was adopting using 

stairs instead of elevators or escalators. Finally, subjects were strongly encouraged to 

accurately and consistently self-monitor they physical activity, and they were provided 

the information and tools (logs, pedometers, etc.) to do so. 

Regarding exercise, individual caloric expenditure goals were established for each 

participant, which were updated progressively throughout the intervention. Table in 

Appendix 5 shows physical activity goals established for all participants. Moderate 

physical activity (exercise) goals were presented in terms of fipequency, duration, type, 

and energy expenditure (kcals), the latter with a formulation that allowed subjects to 

calculate goals relative to their body weight, in kcals/kgAiay. These goals started at 2 

kcals/kg/day (equivalent to approximately 1200 kcals a week for a 190-lb subject) and 

were progressively increased to a upper limit of 4-5 kcal/kg/day (approximately 2400-

3000 kcals/week for the same 190-lb subject). These values match recommended 

guidelines for exercise energy expenditure for weight loss, which suggest that most 

subjects should expend a minimum of 1500 kcal per week (2.5 kcal/kg/day for a 190-lb 

subject), and preferably stay above 2000 kcal firom exercise in a week (23,28) Frequency 

and duration increased progressively throughout the 16-week intervention, fiom three 

times a week (15-30 min per bout) to five times a week (45-60 minutes a bout). 

Walking was the preferred activity recommended for all subjects for the first 8 weeks of 

the program. Surveys typically show walking is a very popular form of physical activity. 
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particularly among women, and it is also an ideal activity for sedentary individuals, due 

to its high accessibility, low motor skill difiBculty, and high safety. At week 2, subjects 

were asked to bring walking equipment to their weekly meeting and were lead into a 

short group walk, where they were briefly instructed on proper walking technique, how to 

choose and monitor their walking pace, how to monitor walking intensity through their 

heart rate or using the Rating of Perceived Exertion (RPE), stretching principles, etc. All 

these principles were contained and expanded in the participants' notebook, including 

information on walking shoes (how to buy shoes, what to look for, places to purchase 

them, etc.), suggested places to walk in Tucson, walking clubs available, etc. In the 

following week, subjects were asked to, on a voluntary basis, participate in a weekend 

fun walk, where they were encouraged to ask questions about walking and physical 

activity and given more practical instructions about walking and stretching and were lead 

into a 3 mile walk, at various paces. In addition, they were shown various walking 

gadgets (HR monitors, hydration systems, walking poles, etc.) thought to help making 

walking more motivating and/or safe. 

To complement walking or as an alternative form of exercise, subjects were, in the latter 

half of the program, encouraged to adopt other "aerobic" activities such as biking, 

swimming, jogging, hiking, roUerblading, taking aerobics classes, dancing, sports (e.g. 

volleyball, tennis), and stationary ergometers at home or in a gym settings Enjoyment and 

intrinsic motivation for physical activiQr are key determinants of exercise participation 

(141), and a goal of the intervention was to encourage subjects to find the activities they 

enjoyed the most and were more likely to retain for the future. To assist subjects to 
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develop a combination of weekly activities, with adequate frequency, duration, and 

intensity to meet their exercise caloric expenditure goals, subjects were given an 

extended list of physical activities with their respective metabolic equivalents (138) and 

were instructed on how to calculate the caloric cost of the activities they chose to 

perform. They where also instructed to report their weekly caloric expenditure, at every 

weekly meeting, along with the minutes of walking and minutes of other exercise-type 

activities they performed. 

At week 8, subjects were lectured on the importance of lifestyle physical activity as a 

complement to structured exercise, and encouraged to make progressive changes in their 

lives that were compatible with the notion that the more energy they could expend in 

each day (within reason) the more they would be contributing to the goal of creating a 

small energy deficit conducive to weight loss. They were encouraged to find situations in 

their own lives that could be changed or adapted in order to expend more calories, and 

were presented with an extended list of possibilities they could try for that purpose (see 

Appendix 6). To help monitor the attainment of such goals, every subject was given a 

pedometer that counted their daily steps, total distance walked, and calories expended in 

walking. Goals for physical activity (Appendix 5) were also expressed in terms of daily 

steps, starting at 6,000 and ending at 15,000 or more. The message that both exercise and 

lifestyle activity are equally relevant and complementary was a central one in the 

program. Some subjects were expected to prefer one to the other (e.g. subjects with less 

available time might prefer including more lifestyle physical activity and less organized 

exercise) but all subjects were encouraged to include both into their life and taught why 



88 

they should be seen as complementary and not exclusive of each other. 

Self-monitoring was another main tenet of the physical activiQr component of the 

intervention. A majority of individuals who ate successfiil at long-term weight loss report 

logging their activity on a regular basis, in one fomiat or another (9). Several weekly and 

daily walking and physical activity logs/planners were created exclusively for this study 

and multiple copies distributed to all subjects early in the program. All women were 

encouraged to use these and/or other tracking devices they would prefer (e.g., 

computerized programs or spreadsheets), in order to monitor all of the physical activity 

they performed, exercise minutes, and calories expended, and lifestyle activity measured 

as number of daily steps. This was expected to increase compliance and motivation for 

physical activity and also to ensure that subjects would be aware of meeting (or failing to 

meet) the goals that had been established to promote slow and consistent weight loss. 

Subjects' reports of daily steps, weekly minutes of exercise, and calories expended in 

those minutes, were closely monitored by the physical activity intervention team. If and 

when subjects' records indicated they were not meeting minimal goals (or when they 

were failing to report their physical activity levels) they were approached individually or 

in group during the weekly meeting, in an attempt to understand the reasons behind the 

non-compliance, provide support, and find workable solutions. 

In the latter weeks of the program, subjects were introduced to strength training as 

another exercise mode, with specific health benefits, that they could mcorporate into they 

exercise routines. Strength exercises utilize energy directly and promote lean tissue 
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pieseivation and accretion, which are beneficial to preserve or increase basal metabolic 

rate and resting energy expenditure (142) during weight loss. In addition, weight training 

promotes bone health, a high concern among peri-menopausal and older women. Along 

with the rationale for the inclusion of this form of physical activity, theoretical and 

practical strength/weight training principles were taught, and subjects were instructed on 

how to build an introductory strength training plan that could get them started 

autonomously. The following week, subjects were invited to a practical session at a 

weight training facility, where they were shown various basic strength training exercises 

and allowed to experiment with them, under professional supervision. 

In addition to self-monitoring, other important principles of behavior change were also 

addressed as they relate to the adoption and mamtenance of exercise and physical activity 

behavior. These included increasing exercise self-efBcacy (e.g. sharing testimonials from 

successful individuals under similar circumstances and setting realistic and attainable 

goals); analyzing and removing typical barriers and resistance to exercise (lack of time, 

fear of injury, lack of knowledge and skill, fear of extreme exertion, etc.); promoting 

contingency plans for situations likely to affect exercise compliance such as traveling or 

the presence or an injury or illness; seeking regular support by engaging others in one's 

exercise plans; dealing positively and constructively with interruptions Oapses) in 

habitual exercise routine known to have a negative effect on the maintenance of the 

behavior; and building a personal rewards system that consistently acknowledges success 

and the achievement of individual goals. 
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General goals for the physical activity component of the program were defined and 

described to the subjects as follows: 

- To increase knowledge of the benefits of an active lifestyle, related or unrelated with 

weight loss; 

- To progressively increase structured physical activity to levels consistent with weight 

loss, initially through walking and later via other large-muscle, aerobic-type activities 

(e.g. biking, swimming, etc.); 

- To increase energy expended in lifestyle activities by adopting new (less structured) 

habits, such as taking the stairs, standing while talking on the telephone, putting away 

the television remote control, etc.; 

- To be aware of one's physical activity levels by consistently self-monitoring daily 

activity with the use of logs, spreadsheets, and other tools that track progress 

throughout the intervention; 

- To increase motivation and sense of self-efficacy to become "an exerciser" by 

examining myths about activity, and teaching skills and strategies to enhance the 

desire to exercise; 

- To overcome typical barriers to exercise such as lack of time, bad weather, lack of 

safe place to be active, special situations (e.g. holidays, visitors, traveling, fatigue); 

- To create positive expectations, and provide a safe, supportive, and encouraging 
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environment to share testimonials and examples of how to change behavior in a 

lasting way; 

- To establish realistic expectations and short- and long-term goals, using different 

forms of physical activities that are enjoyable and can be maintained for a lifetime; 

- To promote social support for activity by encour^ing family and firiends to 'n)uy 

into" participants' new active lifestyle and be supportive of their exercise endeavors; 

- To introduce weight training as an important physical activity component, and 

introduce other alternative forms of exercise (dance, aerobics, etc.); 

- To develop skills to prevent, recognize, and overcome expected lapses and relapses in 

physical activity habits. 

Specific physical activity goals for each participant: 

Three types of specific physical activity goals were proposed, following current public 

health and weight loss recommendations. They were; 

1. Minutes of walking and other types of physical activity - Goal of 30 min/day by 

week 7 (4-S times/week) up to 45 min/day (> 5 times a week) by the end of program 

of weekly activity goals (Appendix S) 
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2. Number of steps - Goal of 12,000/day by week 8, up to lS,000-20,000/day by the end 

of program (Appendix S) 

3. Calories expended (starting at week 6) - Goals of 2 kcalAcg/day (or 0.95 kcal/lb/day) 

of added structured physical activity at week 6, up to 3-S kcal/kg/day (1.5-2.5 

kcal/lb/day) by the end of the program (Appendix 5) 

Nutrition and Healthy Eating 

Monitoring and recording one's diet has been found to be helpful in the reduction and 

maintenance of weight in overweight and obese individuals (9). The first step in helping 

participants prepare for recording and monitoring their diets began before the 

intervention officially started. The women in the study attended a 90-minute training 

session on how to accurately estimate and measure food portions, and standardized 

techniques for recording diet. Four different stations were set up for food portion 

estimation training. At all but one station, subjects received a corresponding worksheet 

designed for recording their portions estimations and actual amounts of the foods at the 

station. The first station consisted of 12 different food portions displayed on a table. This 

station served as both a pre-session and post-session test to assess how well the subjects 

improved in their food portion estimation after they had gone through the training. For 

the pre-session test, the subjects recorded only their estimations of the food portions, and 

the correct answers were not given to them. 
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The second station involved measuring and viewing various amounts of six different 

foods; a dense, solid food, an irregular solid food, 2 liquids, and 2 amorphous foods. For 

each of the solid foods, the subjects were asked to measure a specific amount, with 

standard measuring cups and spoons, and then transfer this amount to a plate or cup, 

respectively. They were then asked to view the food and comment on whether the amount 

looked larger than, smaller than, or similar to what they had expected that amount of food 

to look like. After each food portion estimation, the instructor discussed with the subjects 

the over- and underestimation of different food types and why it was important to be 

aware of personal patterns in portion estimations. For the liquids, subjects were asked to 

pour an amount of their choice into a clear glass and then estimate the amount. They then 

poured the beverage into a standard measuring cup to see what the actual amount was 

compared with what they had initially estimated. The over- and underestimation of 

liquids was then discussed. 

The third food portion estimation station consisted of estimating the amounts of twelve 

different food items of varying food types, which was designed to help the subjects 

practice what they previously learned at station two. The food items were measured and 

prepared by the nutrition staff before the training session began and were displayed on a 

table. Some of the foods used at this station were food models. The model was used in 

place of the real food item only if it looked extremely realistic. In fi»nt of each food, 

there was a numbered card and after the subjects had initially recorded their estimations 

for the amounts of each food, the instructor told the subjects actual amounts of each food. 

Then a discussion was initiated by the instructor on patterns of over- and 
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underestimation, as well as reminders of keeping food type in mind when estimating food 

portions. 

At the fourth station, the use of food dimensions to quantify food amounts was 

introduced. Subjects initially estimated and recorded specified dimensions (i.e. diameter, 

length, width and/or height) of several food models. The instructor then demonstrated the 

standardized way to measure the dimensions of each food model and compared those 

dimensions with the ones the subjects had estimated. Finally, the subjects went back to 

the first station for their post-test. For the test, the subjects again estimated the food 

amounts. Then they were given the correct amoimts and were able to compare their pre-

session estimations to their post-session estimations. 

After the training session, the subjects were given diet record booklets on which each 

subject had been assigned three days (two, non-consecutive weekdays and one weekend 

day) on which to record their food intake, using the techniques they had learned in the 

session. If the subjects indicated that they would be traveling, going to a parQr or 

participating in some other activity which might involve an atypical food intake on any of 

the recording days that had been assigned to them, their recording days were changed. 

The subjects were reminded to bring their completed diet records to the body 

composition assessment lab, which they would all be attending. At this lab session the 

diet record was reviewed with a member of the nutrition staff in order to clarify questions 

regarding the accuracy of the subject's recording methods. 

The intervention portion of this study included 6 core nutrition lessons, which were 
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presented to the subjects during weeks 2,3,5,10,14 and 15. The lesson on week 15 was 

the portion size estimation training as described previously. The purpose of the first 

lesson was to introduce the nutrition staff to the subjects, to familiarize the subjects with 

the top ten nutrition tips, and to introduce the importance of drinking at least 8 glasses of 

water a day. At week one, the subjects were also asked to complete a diet history 

questionnaire and the "Rate Your Diet Quiz" for the following week. These two 

questionnaires were for the subjects' own personal information, with the aim of 

increasing their awareness of their eating habits. Lessons early in the intervention focused 

on basic nutrition information and monitoring food intake, whereas later lessons 

contained more specific nutrition information, which was considered helpful and 

important to the subjects. 

The topic of the second nutrition lesson was Healthy Eating and was presented in week 

two of the intervention period. The learning objectives were: to introduce and explain the 

importance of the six types of nutrients (carbohydrates, fats, protein, vitamins, minerals 

and water); to present the four components of a healthy diet (hydration, variety, balance, 

and moderation); to present tools used to reduce calorie intake and improve the overall 

quality of one's diet by using a modified version of the USDA food guide pyramid (FGP) 

(143), and; to learn standard serving sizes for foods. The subjects became familiar with 

serving sizes using a handout called "Visualize Your Serving Size" which gave visual 

images of serving sizes of various foods in each food group, based on everyday, non

food items. The nutrition staff also conducted a healthy eating activity, in which the staff 

person held up a food model and asked the subjects to say which food group it belonged 
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to. The interventionist then explained to the subjects that they would be recording their 

food intake according to the serving size and the food group of the food item. They were 

shown a day's worth of food that added up to 1500 calories, and then shown how many 

servings from each food group totaled I SCO calories. The subjects were then given a 

nutrition profile, which was used as a recommendation/guide for each individual's range 

of daily caloric intake. The lower limit of the recommended calorie range for each 

individual was set at the resting energy expenditure of that person, which was estimated 

from their body composition (144). Within each calorie goal (the mid-point of their 

calorie range), a specific number of servings frnm each food group were recommended 

based on serving sizes and the food guide pyramid. The methods used to create these 

personalized profiles are discussed in the next section. 

The objective of the third nutrition lesson was to explain the study's food swap system 

(similar to the diabetic exchange) in order to plan and monitor food intake. The study's 

HW4L Food Guide Pyramid (an adapted version of the original USDA FGP) was also 

introduced and explained. The points emphasized were, eating five fruits and vegetables a 

day, controlling portion sizes/serving sizes, making healthy food choices, spreading food 

intake throughout the day, and not eating fewer calories than one's resting energy 

expenditure. The staff then explained how to read nutrition labels on food. Another item 

that was covered was how to "swap" (i.e. exchange) foods in each food group, as well as 

how to swap foods based on nutrition labels, and how to sw^ combination foods/mixed 

dishes. The subjects participated in an activity^ that allowed them to practice swapping 

different foods. They used the nutrition information of each food in order to figure the 
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swaps foe that food item. The subjects were given a tracking sheet on which the women 

were instructed how to record their weekly servings fi»m each food group. The tracking 

sheet included the subjects weight for that week, their minutes of moderate physical 

activity, and their recorded number of daily servings from each food group, and was 

turned in weekly by each woman to the staff. The weight, minutes of moderate physical 

activity, and food group servings were entered into a database in Microsoft Access. The 

last activity of lesson three involved figuring out the swap information for one serving of 

a recipe, using the ingredients/amounts of the recipe food items. 

Nutrition lesson number four was implemented on week five of the intervention. The title 

of the lesson was "The Skinny on Fat" and the objective was to enable subjects to find 

hidden fats in foods in order to reduce excess fat in their diets. The tracking sheet 

(handed out in the previous lesson), the top 10 nutrition tips, and the nutrition facts food 

label were reviewed. Label claims, such as "low-fat", "reduced fat", and "low sodium" 

were defined and explained to the subjects. The nutrition facts food labels from two 

different foods were examined in order to enlighten the subjects regarding different 

claims on food labels. The nutrition staff helped subjects recognize that reduced fat foods 

often have more sugar, and therefore have the same calorie amount as the regular version, 

or more. The point was emphasized that low or reduced fat does not mean low calorie. 

Next, the nutrition staff presented approximately 20 different food items, along with the 

corresponding fat tube for that item. The fat tubes had a white mixture inside that 

represented the grams of fat in a particular food item (a completely filled fat tube 

represents lOg of fat). This allowed the subjects to visualize the amount of fat that they 
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were consuming when they ate certain foods. 

Lesson number five was presented in week number ten of the intervention. The lesson 

title was "The Scoop on Sugar and Low Carbohydrate Diets". The objectives were to 

inform the participants about the difference between complex, simple and non-nutritive 

sugars, and to emphasize the importance of eating a balanced diet, consisting of 

carbohydrates, protein and fat, not only in order to lose weight, but also to maintain 

weight loss and a healthy body. An exercise was done at the beginning in which subjects 

worked in groups to figure out the swaps for certain combination foods by reading the 

nutrition facts food label. Then, subjects were instructed on how to examine nutrition 

facts food labels for the amount of added sugar in a food item. Complex, simple and non-

nutritive sweeteners were covered next. The differences between the three types of sugars 

were explained. The importance of eating a variety of complex carbohydrates was 

stressed over eating simple/refined sugars, because of the high amounts of vitamins, 

minerals, and fiber, and the low amounts of fat and saturated fat that minimally processed 

food which contain complex carbohydrates also contain. The nutrition staff gave 

examples of complex carbohydrates, such as whole grains, fruits, vegetables, and 

legumes, and also gave examples of simple sugars such as cake, candy, table sugar, and 

honey. Because of the emphasis in the media about the success of low-carbohydrate diets, 

the staff thought it was important to address this subject. Three main points were 

emphasized as to why it is important to eat sufficient carbohydrates. The first point 

addressed the important role that carbohydrates play in our metabolism, the fimction of 

our brain and muscles, energy during exercise, how carbohydrates function to spare 
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protein and muscle breakdown, the prevention of ketosis, and the importance of fiber in 

maintaining a healthy digestive tract. Secondly, the rationale of low-carbohydrate diets 

was explained to the subjects. One theory behind low-carbohydrate diets is that using 

protein as a fuel source is inefficient for our bodies, and therefore, the breakdown of 

protein uses more calories, allowing more weight to be lost. The third main point about 

low-carbohydrate diets concerned the composition of the weight lost by subjects on 

various diets. The nutrition stafif explained to the subjects that research has shown that the 

weight lost in people who consume a no-carbohydrate diet consists mainly of water, 

whereas the weight lost in people who eat a mixed diet consists mainly of fat (145). 

Therefore, the importance of eating a mixed diet for weight lost was emphasized. 

Nutrition lesson number six, "Holiday Eating & Dining Out", was presented in week 

number 14 of the intervention. The objectives for the lesson were to help subjects plan 

ahead for holiday/seasonal parties (at which the pressure to overeat are often greater), 

modify recipes in order to make them healthier, and to assist the subjects in making 

healthy food choices when dining out. The nutrition staff first helped the subjects come 

up with ideas, which would prevent them firom overeating at parties. One point that was 

emphasized was to never go hungry to a social gathering. Another suggestion was to 

always volunteer to make and bring a healthy dish/hors d'oeuvres of one's own. 

Therefore, one knows that there will be at least one healthy choice available. Another 

idea was to avoid unnecessary time at the food table(s); socializing away firom the food 

so that the temptation to "graze" is lessened. One final idea was to plan ahead how much 

and what one is going to eat. That way, comfortable boundaries are set and it is possible 
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to enjoy the party and food. The next part of the lesson involved recipe 

modification/alteration. The subjects were given five recipes, which they changed in 

order to reduce calories and/or fat and sodium. To help the subjects make healthy choices 

when eating out, menus from five different restaurants were handed out, and the nutrition 

staff person pretended to be a server, and went around to each person and took their order 

as if they were at the restaurant. The subjects learned to look for items on menus that 

were marked as "Heart Healthy", "Heart Smart" or some other indication of a healthier 

food choice. Healthy options at various restaurants were discussed. The last lesson was 

the same as the diet training mentioned before. This prepared the subjects to complete 

diet records again at the four-month period of testing. 

General goals for the nutrition and healthy eating component of the program were 

defined as follows: 

- To introduce six types of nutrients that are necessary for healthy eating: carbohydrate, 

fat, protein, vitamins, minerals, and water; 

- To establish the four components of a healthy food intake: hydration, variety, 

balance, and moderation; 

- To present the tools used to reduce calorie intake and improve the overall quality of 

food intake: the HW4L Food Guide Pyramid, HW4L top 10 nutrition tips, and the 

healthy weight food swap; 

- To learn how to read food labels for better health; 
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- To identify different types of fats and to find hidden fats in foods to improve overall 

food intake quality; 

- To understand the role of sugar in the diet by introducing the functions of sugar, the 

difference between refined and natural sugars, artificial sweeteners, and the 

recommended guidelines for sugar intake; 

- To understand the functions of water in the body, how to increase fluid intake, and 

how to determine hydration; 

- To understand the negative health consequences of fad diets, more specifically, high 

protein, low carbohydrate diets. 

Specific calorie intake goals for each participant: 

Subjects were given a nutrition profile, which was used as a recommendation/guide for 

each individual's range of daily caloric intake. Two steps were used in order to provide a 

gradual decrease in calorie intake for the subjects. Step one included: estimating REE 

firom fat'fiee and fat mass (144) and multiplying it by an activity factor to calculate the 

recommended calorie goal of each subject. An activity factor of 1.3, indicatmg a very 

light level of activi^ for women, or 1.5, indicating a light level of activity for women, 

was used (146). If a subject's estimated REE was equal to or greater than 1500 kcal/d, an 

activity factor of 1.3 was used. If a subject's REE was less than ISOO kcal/d, an activity 
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factor of 1.5 was used. This strategy was somewhat arbitrary and used primarily to keep 

recommendations above 1200 kcal/d. Each subject's protein needs were calculated using 

1.25 grams of protein per kilogram of body weight and food plans were developed to 

meet protein and calorie needs of each individual. Once the individual calorie goals were 

calculated, the upper and lower calorie limits for each individual were determined. The 

upper limit was 200 calories above the calorie goal and the lower limit was 200 calories 

below the calorie goal. Step two included; three weeks into the intervention, after the 

initial diet plans were distributed to the subjects, a revised plan was provided. The 

original lower limit became the new calorie goal, the original calorie goal became the 

new upper limit, and the new lower limit was set at the individuals' REE rounded to the 

nearest 100. 

Caloric intake goals were meant to provide a reference range and an optimal mid-point on 

which to base healthy eating recommendations. The lower and upper values of that range 

(and optimal mid-point) were calculated as follows (If estimated REE >1500 Kcals use 

1.3 activity factor; if < 1500 use 1.5 activity factor): 

1. Lower Range (kcal/d) = Optimal caloric intake - 200 

2. Upper Range (kcal/d) = Optimal caloric intake+200 

3. Optimal calorie intake Occal/d)=Estimated REE X activity factor 
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Mind/Bo(fy Connection 

This component of the program was designed to help subjects integrate their weight 

reduction experience in the context of their lives and the society we live in, and facilitate 

adherence to the behavior changes necessary to achieve success. This was accomplished 

by stressing the importance of understanding internal (individual), social (e.g. familial) 

and societal determinants of one's behavior and through developing new cognitive and 

behavioral skills that would support the adoption and maintenance of the new lifestyles. 

Cognitive-behavioral strategies used to improve compliance included self-monitoring, 

self-efBcacy enhancement, relapse prevention, contingency management, and social 

support. Emphasis was placed on increasing self-awareness (e.g. recognition of most 

significant barriers to healthier behaviors), gaining a better understandmg of unconscious 

determinants of behaviors, particularly when related to eating, and recognizing 

opportunities to adopt new habits, such as choosing smaller portion sizes and increasing 

lifestyle physical activity (e.g. at the work place). Providing emotional support, 

expressing empathy, offering positive feedback, and bolstering motivation and hope were 

the goals of the interventionists. The same goals were also instilled among participants. 

To improve dietary compliance, all subjects were taught to use the Hunger Scale, an 

instrument that facilitates awareness of one's physical feelings of hunger and helps 

subjects cue their eating to physical hunger alone and to stop eating when they feel 

satiated. Emotional eating (eating behavior partially or primarily triggered by needs other 
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than the physiological need for energy) is often observed among individuals with excess 

weight and is a potential mediator of binge episodes and chronic overeating. Increasing 

subjects' awareness for the phenomenon of emotional or unconscious eating behavior 

was considered a key aspect of this program, critical to the desired level of adherence to 

the energy intake recommendations, and a long-term necessary skill for the mamtenance 

ofa healthy weight. 

Subjects were also lectured on the topic of women's exercise resistance, specifically 

feelings of pain, discomfort, boredom, or embarrassment associated with physical 

movement in general and exercise in particular. Many women feel physical activity is not 

for them and have disconnected with the notion that bodily movement is something all 

individuals need and have performed throughout their childhood, without prompting. 

Given the importance of increased levels of physical activity to induce the energy deficit 

conducive to weight loss, these and other common barriers to exercise were addressed, 

with the purpose of increasing participants awareness of factors that stood between them 

an healthier lifestyles, and learn skills to overcome barriers. 

The impact of implicit and explicit societal pressures, on all individuals but especially on 

women, regarding ideals of thinness, fitness, beauty, and youth were also addressed. As 

society focus more and more on unrealistic standards for the female body shape and size, 

women find themselves in a bind between accepting the uniqueness of their body 

characteristics (difiScult to do to the extent that their physical traits vary finm the various 

"ideals") and complying with unhealthy and often compulsive eating, exercise, and other 



105 

practices, in an attempt to shape their bodies and change their weights to achieve often 

unattainable criteria. Subjects were taught to recognize the pervasive impact of these 

societal norms and how to overcome their effects on one's self-perceptions. In addition, 

self-acceptance and valuing our bodies' uniqueness were emphasized. 

Besides the weekly meetings, subjects were also offered extra-curricular woricshops, 

focusing on walking for exercise, strength training, practical diet training/portion size 

estimation, and group leadership (i.e. how to create and maintain a regular support 

group). Towards the end of the 16-week program, participants were encouraged to form 

their own support groups and meet regularly (especially after the intervention finished) to 

share experiences and support one another. 

General goals for the Mind/Body component of the program were defined as follows: 

- To increase awareness and understanding of our own life stories: individual vs. 

collective/cultural beliefs and their impact on individual behaviors and choices; 

- To develop an awareness of the mind/body connection; 

- To develop an awareness of feelings and body "energies"; 

- To develop an understanding of the relationship between food and feelings; 

- To understand the impact of negative feelings as triggers for eating behavior; 

- To discover the importance of physical and emotional boundaries; 
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- To be aware of the positive aspects of anger as an agent of change; 

- To identify exercise resistance barriers and provide skills to deal with relapse; 

- To increase knowledge of emotional eating through awareness of body hunger and 

satiety, and use of the hunger scale; 

- To value the motivational component of being a part of the Healthy Weight 4 Life 

group; 

- To introduce a multi-dimensional model of health and welhiess; 

- To provide mastery living skills for improving the quality of life; 

- To refirame one's body image in a positive context; 

- To provide skills to cultivate self-reliance and self-esteem; 

- To establish the value of mentoring, and social support. 

Social Support 

Social support for subjects in the study was promoted in three main ways. Support fi»m 

the study's staff, support from the subject's family and friends, and support from other 

participants in each nightly group. Invariably, the staff aimed at providing a positive and 

encouraging learning and experiential environment, where participants would feel 
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supported, motivated, listened to, and not judged. Whenever possible, within the weekly 

sessions, attention was given to each individual in the form of personalized attention and 

specific feed-back, and each participant was given opportunities to describe how the 

program was impacting her, what struggles and successes were arising, and what 

challenges were perceived to be ahead each week. Within the study's context, these 

challenges were called "stretches" and participants were encouraged to make a "stretch" 

each week, related to their personal goals for the following 7 days. 

Each session had a "check-in" and a "check-out" period, where each participant had a 

chance to share their experiences with the rest of the group. In many instances, these 

were moments participants used to reveal important barriers or difBculties they were 

experiencing, directly related to the program (e.g. exercise resistance, or difBculty 

complying with a certain assignment) or related to their personal lives but with some 

bearing on their "weight management life" such as increased job stress, injuries or ilhess, 

other personal problems, etc. From the study's staff perspective, these were privileged 

moments to promote social support, from the staff and other participants. Sharing 

successful weeks and personal accomplishments was also strongly encouraged, as a way 

to improve self-efGcacy for the whole group and increase motivation and positive 

feelings. 

During each lecture, subjects were encouraged to ask questions and report any feed-back 

they felt to be relevant to the topics being covered. In addition to the class time, subjects 

were offered voluntary group counseling sessions with trained counselors/psychologists. 
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Each week, subjects could elect to attend these sessions, typically restricted to a 

maximum of 8-10 participants, where deeper psycho-social and/or affective issues, with 

relevance to the subject's life and progress in the study, could be addressed more 

effectively. In these sessions, subjects could find a more individualized and focused type 

of support, and also have the opportunity, in a more reserved and safe environment, and 

with the aid of an experienced facilitator, to work on personal aspects difficult to address 

in the context of the larger group weekly lectures. 

Also within the support provided by the staff, subjects were encouraged (from week 6 on) 

to use e-mail and phone to contact staff members personally with any questions or 

comments. This increased the individualization component of the intervention. Often, 

there was limited time ui the group sessions to answer every question or make every 

concept as clear as possible. Particularly when lectures included detailed and/or 

numerical information (e.g. calculating serving sizes and eating portions, estimating 

calories expended in physical activity, etc.) it was often the case that subjects needed 

fiirther individual tutoring. 

Finally, subjects were encouraged to contact and support each other throughout the 

duration of the intervention. A "buddy system" was implemented, in which each subject 

selected another participant in her group and committed to call her on the phone at least 

once a week and attempt to meet outside of the study pre-assigned time, for instance, to 

be physically active. After having been authorized by all subjects in each group, an 

address list with participants street address (including area in town and major street 
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closest intersection), phone numbers, and email addresses was distributed to all group 

members, to facilitate contact among them. 

STATISTICAL ANALYSIS 

Statistical analyses were completed using the Statistical Package for the Social Sciences 

(SPSS, version 10.0.5). Analyses were conducted with data from the subjects who 

completed the 16-week intervention (completers, for whom baseline and follow-up data 

was available) and also for the entire sample who completed baseline testing and began 

the intervention, following intent-to-treat (IT) principles. The Last Observation Carried 

Forward method was used to impute foUow-up weight for 21 of the 23 non-completers, 

based on weight records that were collected weekly, for all subjects. The last weight 

recorded before the bon-completing subject dropped was used as the follow-up weight 

value. Percent attendance was calculated for all subjects, regardless of completion status, 

by dividing the number of sessions attended by the total number of sessions. Measures of 

central tendency and distribution were examined at baseline and 4-months, as well as 

tests for normality and homoscedasticity. Correlational analysis was used to estimate the 

linear relationships between independent and dependent measures and among dependent 

measures. Spearman rank-order correlations were used whenever questionnaire data was 

involved, given the large number of variables showing a non-normal distribution. Among 

all other variables, Pearson correlation coefGcients were used. Differences between 

baseline and 4-month results were explored with paired t-tests whereas differences 
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between completers and non-completers were studied with independent samples t-tests. 

Means of multiple sub-groups (e.g. tertiles for weight loss) were in some cases compared 

with analysis of variance (ANOVA) and multiple comparison (post-hoc) tests were 

performed using the Tukey's honestly significant difference (HSD) test. To compare 

scores for non-completers on historical and psychosocial variables with those for the 

three tertiles among completers, multiple regression models, with comparison contrasts 

built a priori, were used. Three orthogonal contrasts were built and entered as the 

independent variables to compare 4 groups (three groups of completers and non-

completers). This multiple comparison analysis technique is preferable to performing 

multiple t-tests or ANOVA post-hoc tests since it uses the residual (within-group) 

variance to calculate contrasts's parameters avoiding the use of a larger error term 

associated with all possible comparisons. For this reason, type II error is reduced (147). 

Multiple regression analysis was also performed in several cases to determine the amount 

of variance in outcomes that could be predicted using different computations of 

independent variables. Discriminant function analysis were performed to predict group 

membership (tertiles of weight loss success) based on baseline predictors and also using 

scores at baseline and at 4-months (changes). The Wilks' lambda (x) method was used to 

test variables in stepwise procedure in preliminary analyses until final fimction was 

detemiined. In some cases (noted in text and tables), personality variables fiom the 16-PF 

personality inventory were not included in multivariate models since 16 subjects did not 

complete that inventory, which could introduce a bias in analyses. For regression 

analyses and discriminant function analyses, missing scores were replaced by the mean of 



the whole group (147). Type 1 error was set at a = 0.05 for all tests. 



112 

3. RESULTS 

STUDY 1  •  PRETREATMENT RELATIONSHIPS:  

PSYCHOSOCIAL CORRELATES OF BASELINE BODY 

HABITUS,  OBESITY,  AND EXERCISE 

The primary aim of this study was to identify cross-sectional baseline associations 

between dieting/weight history and psychosocial variables, with body habitus variables 

(BMI, fat mass, FFM, etc.), the primary outcomes of this study. It was hypothesized that 

a combination of dieting/weight history variables would be significantly related to body 

habitus at baseline. Also, the hypothesis that psychometric variables predictive of BMI 

and fatness for overweight are different fi:om obese individual as defined in the field (23), 

were explored. Additionally, this study describes pretreatment correlates of exercise 

behavior as reported by subjects at baseline 

Baseline characteristics of the 112 participants who began the study are described m 

Table 1. Subjects were primarily Caucasian (86%) or Hispanic (10%), and 45% of the 

women were post-menopausal. All but 11 women (90%) had > 38% body fat, a suggested 

cutoff for obesiQr based on body fatness (12S). Forty-six women (41%) had a BMI 

between 24.4 and 30.0 kg/m^ and, with the exception of two subjects (below 24.9 kg^m^), 

were considered overweight, based on BMI (23). The remaining 66 women (S9%) were 
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classified as obese (BMI above 29.9 kg/m^), either class I (a=42), with a BMl between 

30.0-34.9 kg/'m^ or class II (n=24) with BMIs above 34.9 kg/m^. Eighty-five women 

(76%) had a waist circumference greater than 88 cm, the cutpoint associated with higher 

CVD risk for women (23). About 63% of the women reported expending less than the 

recommended minimum of ISO kcals per day in moderate or vigorous physical activities 

(142) with 20 women reporting no leisure-time "brisk" activity. 

Table 1. Baseline descriptive statistics (n=112): body habitus, exercise energy 

expenditure and energy intake 

Mean SO Mn Max 
Age (years) 47.8 4.4 39 57 
Years of education 16.2 2.9 6 26 
Weight {kg) 85.4 12.3 61.3 122.2 
BMI (kg/m2) 31.4 3.9 24.4 39.6 
Fat mass (kg) 38.4 9.1 15.9 64.2 
Fat-free Mass (kg) 46.7 5.7 34.2 63.1 
Body tat (%) 44.7 5.6 25.5 56.4 
Waist drcumfisrence (cm) 9S.4 9.5 77.8 121.0 
Waist-to-hip ratio 0.83 0.06 0.70 1.05 
Exercise energy expenditure (kcal/d) 124 118 0 709 
Energy intake (kcal/d) 1907 499 955 3231 
Protein intake (g/d) 78 24 36 157 
CaitMhydrate intake (g/d) 231 69 109 429 
Fat intake (g/d) 69 33 10 194 
Alcohol intake (g/d) 2.0 3.7 0 29.0 

Baseline subject characteristics on dieting/weight history and selected psychosocial 

variables are shown in Table 2. Ahnost two-thirds of all participants reported feeling 

pressure to achieve/maintain a particular body weight. They had been at their current 

weight for an average of only about 2 years, indicating recent Oast 4-S years) weight 

changes for many women. There was a large variability of responses for this variable. 
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One-third of all women reported having lost >10 lb in the previous 2 years. On average, 

subjects defined an "acceptable" weight after 4 months as 7S.9 kg, which would require a 

11.1% reduction fiom their initial weight (a loss of 9.S kg or 21.0 lb) to be achieved. The 

weight subjects indicated they would be "happy" with after 16 weeks represented an 

average reduction of 12.6 kg (14.8% firom initial weight). 

In the US NHANES population survey (1988-94), the prevalence of overweight 

(BMI>24.9 kg/m^) in women aged 40-49 was 52.7%, and the prevalence of obesity 

(BMI>29.9 kg/m^), 26.9% (32). Thus, the sample in the present study is heavier than the 

similarly-aged women in the population at large. Comparing scores in this sample with 

US norms (adult men and women of all ages) for the health-related quality of life 

Medical Outcomes Study (SF-36) questionnaire, an instrument with robust psychometric 

characteristics (148,149) and one of the most widely used instruments in the world, the 

112 women reported a higher physical and social fimctioning and better perceived mental 

and general health. In contrast, they reported higher levels of perceived bodily pain than 

all US adults. These comparisons should be considered cautiously given the distinct 

sample characteristics. Nevertheless, they are useful to consider whether the sample in 

this study displayed selected characteristics (besides their weight) that could bias 

analyses and limit generalizability and reproducibility of results. In terms of variability in 

the eight SF-36 scales, the current sample displayed coefGcients of variation between 12-

S2% (average=26%), while in the US population values range between 24-42% 

(average=33%), which indicates the women in this study had a typical range of responses 

for health and quality of life variables and possibly or other characteristics as well. 
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Nineteen women (17%) had a score higher than 15 on the Beck Depression Inventory 

(BDI), a cutoff that may indicate clinical depression (150). Eleven women (10%) had a 

clinical diagnosis of binge eating disorder as assessed by Spitzer's diagnostic tool (151). 

Forty-three subjects (38%) were classified in the category of "moderate binge eating", 

according to the Binge Eating Scale, a more global measure of disordered eating and 

relationship with food (111). No significant differences were found between pre (n=62) 

and postmenopausal (n=50) women for baseline characteristics. 



Table 2. Baseline descriptive statistics: dieting/weight history and psychosocial 

variables 

Ym NO 

At least 10-lb loss within past 2 years? 32% (0*36) 68% (n«76) 
Pressure to maintain weight? 61% (n^es) 39% (n»l4) 
Binge eating disorder diagnosis 10% (n»ll) 90% (n»101) 

Mean SD Min Max 

Number of diets in previous year 2.1 2.4 0 10.0 
Years at current weight 1.9 3.1 0 20.0 
Age when first start dieting because of weight/size 25.3 10.7 8.0 54.0 

"Dream" weight (as % of initial weight) 73.1 8.2 54.3 89.9 
"Disappointing" weight at 16 weeks (as % of initial weight) 96.0 5.1 77.7 106.1 
"Acceptable" weight at 16 weeks (as % of initial weight) 89.5 5.3 70.5 100.2 
"Happy" weight at 16 weeks (as % of initial weight) 85.9 6.3 63.2 99.5 

Physical functioning (SF-36, US mean: 84.2) 88.1 10.7 SO 100 
Role limitations, physical problems (SF-36, US mean: 80.9) 76.6 33.8 0 100 
Role limitations, emotional problems (SF-36, US mean: 75.2) 73.3 36.7 0 100 
Vitality (SF-36, US mean: 60.9) 59.0 17.7 6 88 
Mental health (SF-36, US mean: 74.7) 79.8 12.5 40 100 
Social functioning (SF-36, US mean: 83.3) 91.6 15.4 25 100 
Pain (SF-36, US mean: 75.2) 82.9 14.0 25 100 
General health (SF-36, US mean: 71.9) 77.4 15.5 30 100 

Depression (Beck Depression Inventory) 10.4 6.3 1 36 
Percent with score >15 17% (nsi9) 
Percent Witt) score >20 7% (n^a) 

Restraint (Eating Inventory) 9.1 4.1 2 18 
Percent low (score 0-5) 20% (n«22) 
Percent medium (score 6-9) 35% 
Percent high (score >9) 46% (n>5i) 

Disinhil)ition (E '̂ng Inventory) 9.4 3.5 2 16 
Percent low (score 0-9) 51% (n«57) 
Percent medium (score 10-12) 29% (ns32) 
Percent high (score >12) 21% (n>23) 

Hunger (Eating Inventory) 6.2 3.3 o 14 
Percent low (score 0-4) 34% (ns38) 
Percent medium (score 5-7) 34% (ns38) 
Percent high (score >7) 32% (n )̂ 

Binge E '̂ng (Binge Eating Scale) 13.8 7.1 i 26 
Percent with no disordered eating (score 0-17) 62% (ns69) 
Percent with moderate disordered eating (score 18-26) 38% (ns43) 
Percent with severe disordered eating (score >26) 0% (n>0) 
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Table 3 shows associations between baseline historical and psychosocial variables and 

several body habitus variables, representing body mass (BMI, weight adjusted for height 

squared), body composition (fat mass and fat-free mass) and fat distribution (waist-to-hip 

ratio). Contrary to other measures of fat distribution and central/upper body fatness (waist 

circumference, sagittal diameter, DXA trunk fat mass), the WHR is relatively 

independent from body weight (r=0.24, ?=0.012) and composition (r=0.l6, iM).092, and 

r=0.22, /*=0.018, for fat mass and FFM, respectively) representing relative 

preponderance of upper-body (higher score) or lower-body (lower score) adiposity and 

thus was chosen to represent fat distribution in this study. Table 3 shows significant 

(P<O.OS) associations only. A complete list of correlations can be found in Appendix 10. 

Multiple psychosocial variables were significantly correlated with body habitus measures 

(significant Spearman's rho values between 0.19 and 0.88). Weight outcome evaluations 

were the strongest correlates of BMI and body composition. This was expected, as 

heavier subjects tend to see larger weight losses as more desirable, when compared to 

leaner individuals, fai general, positive (desirable) attributes and perceptions were 

negatively associated with BMI and fat mass. Quality of life and health, general measures 

related to the perceived impact of weight in one's life, were generally higher for lower 

BMI and fat mass. Figure 3 illustrates some of the relationships for BMI and fat mass 

that were stronger in magnitude (selected arbitrarily otherwise, from those available in 

Table 3). 

Some variables associated with psychological/emotional health and self-image, such as 
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depression (BDI), mood (POMS), body image dissatisfaction, and negative physical self-

esteem were positively associated with BMI and fiit. Indicators of readiness for physical 

activity and exercise (exercise patterns and attitudes, perceived barriers and social 

support to be active, and exercise intrinsic motivation) showed that heavier subjects were 

less prepared, perceived lower ability and more barriers to overcome, and had less 

support to engage in exercise behavior. 
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Table 3. Significant psychosocial correlates of body habitus at baseline (n=112) 

BMI Fat mass FFM WHR 

DittingNi«<flht history 
Ub fiaqiwncy of vwight up/doNim more than 101b 
Feel ptetsure to maintain weight 

0.20* 
0.11 

0.15 
0.15 

0.11 
•0.05 

0.08 
0.19* 

Ptiyaical appaaranM nialad tMsing 
General appearance teasing (high>more teasing) •0.07 -0.01 •0.20 * 0.06 

Weight outcome evalualiom 
"Dream" weight (difhrenoe from Initial wt) 
"Disappointing" weight at 16 weeiis (diffiarence from inittai wt.) 
"Acceptable" weight at 16 weeks (difl̂ ce from initial wt) 
"Happy" weight at 16 weeks (diftorence fm initial wt) 

0.88*** 
0.25** 
0.49*** 
0.59*** 

0.83 *** 
0.22* 
0.43*** 
0.56 *** 

0.50*** 
0.17 
0.20* 
0.29** 

0.32*** 
0.00 
0.15 
0.14 

Waigtit-loasreadlnesa 
Exer̂  patterns and attitudes (highshigh readiness) -0.25 ** -0.34 *** 0.03 -0.02 

Impactof waigM In quality of lifa (MgMlaat impact) 
Health 
Social/interpersonal 
Swiifie 
Daily life 

-0.45*** 
-0.39*** 
•0.23* 
-0.36 *** 

-0.43 *** 
-0.38 *** 
•0.19* 
-0.33 *** 

•0.05 
•0.06 
0.01 
•0.16 

•0.21 * 
•0.21 * 
•0.14 
•0.27 ** 

Health and quality of life (SF-36) 
Physical functtoning (highabetter functioning) 
Role limitations, physical problems (highaless limitations) 
Social functioning (high belter functkming) 
Pain (highaless pain) 
General health (highsbetter health) 

-0.41 *** 
•0.31 *** 
-0.28** 
•0.17 
•0.37*** 

•0.47 *** 
•0.35*** 
-0.25 ** 
-0.19 
-0.42*** 

•0.17 
•0.10 
0.05 

•0.23 * 
0.03 

•0.11 
•0.14 
•0.05 
0.04 

•0.04 

Depreaalon (Bock) (high score>more depresskm) 0.16 0.19* 0.11 0.21 * 

Mood (POMS) 
Tension/anxiely (highsmore tenston) 
Vigor/activity (high>more vigor) 
Fatigue/inertia (highsmore Migue) 
Confuston/bewiUerment (high>more confusion) 

0.06 
•0.20 * 
0.24* 
•0.06 

0.02 
-0.21 * 
0.19 * 

-0.05 

•0.21 * 
0.09 
0.01 

•0.19 * 

•0.01 
-0.09 
0.10 
0.01 

Poftonality (16  ̂(left>low score vs. rightahigh score) 
Concrete-thinking vs. Abstract-thinking 
Trusting vs. Suspictous 

•0.36 *** 
0.25* 

-0.33*** 
0.21 * 

•0.05 
0.05 

-0.05 
-0.04 

Eufciae perceived barrian 
Obstacles (high scoreBmore obstacles) 0.21 • 0.24* 0.15 0.15 

Enrcia* tociai tupport 
Paitidpatton/involvemem 
î ewards/punishment 

•0.06 
•0.11 

•0-19* 
•0.23* 

0.02 
-0.07 

0.24* 
0.15 

Exercise intrinsic molhmlion (high>higher motivatton) 
Interest/enjoyment 
Perceived competence 
Pressura/tensMMi 

•0.07 
•0.14 
•0.08 

•0.13 
•0.23* 
•0.15 

0.26** 
0.21 * 
0.20* 

0.12 
-0.01 
-0.02 

Body image (petceived-ideal disparity) 
(highahigher body size dissatisCKtion) 

0.20* 0.13 -0.06 0.20* 

Pliysieal aetf-peiceplion (higher self-perceptkm) 
Sports compelmce 
Physical conditkm 
Bo  ̂attractiveness 
Physical strength 
Physical self-worth 

•0.02 
•0.29** 
-0.36*** 
-0.04 
-0.29** 

•0.12 
•0.33 **• 
•0.32*** 
•0.11 
•0.27** 

0.19* 
-0.02 
-0.10 
0.23* 

•0.01 

0.06 
-0.12 
-0.13 
-0.09 
-0.20* 
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Legend for Table 3: Speaiman (rank-order) correlation coefficients; *P<0.05, **P<0.01, ***P<0.001; 
Unless indicated, high scores on psychosocial variables indicate positive, more desirable, 
characterislics (e.g. less teasing, lower impact of weight, higher readiness, better health and quality 
of life, more exerdse intrinsic motivation, etc.) 
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Figure 3. Associations of iiealtii and quality of life with BMI and fat mass 

(n=112) 
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In general, predictors of BMI and fat mass were similar, as expected since the two 

variables were highly correlated (r=0.86, P<0.001). However, exercise social support and 

exercise intrinsic motivation had a stronger relationship with fat mass (and FFM, in the 

case of intrinsic motivation) than with BMI. FFM was generally poorly associated with 

psychosocial factors, with the exception of exercise intrinsic motivation and physical 

self-perception. In fact, these variables (&om the Intrinsic Motivation Inventory and 

Physical Self-Perception Profile questionnaires) were among the strongest correlates of 

exercise levels (see Table 4) and FFM was also associated with baseline self-reported 

exercise energy expenditure (r=0.20, /^0.033). When the association of the five 

significant IMI and PSPP scales with FFM (Table 3) were adjusted for exercise levels, 

three (IMI: perceived competence and pressure/tension; PSPP: physical strength) were 

not longer significant (?>0.0S) and the remaining two had marginally significant values 

(F>0.03S), suggesting exercise may mediate the association of intrinsic motivation and 

physical self-perception with FFM. Fat-fise mass was also negatively associated with a 

history of peer weight-related teasing when growing up with high teasing scores during 

childhood and adolescence predicting less FFM in adulthood. 

Few variables were significantly correlated with the WHR. In general, an upper-body fat 

distribution was associated with worse ("less desirable") psychosocial characteristics. 

Depression was positively correlated with the WHR while exercise social support 

(participation/involvement) was negatively associated with WHR. These variables may 
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be associated with fat distribution independently of overall fatness. Associations for 

personality factors indicated that heavier individuals tended to be mote concrete thinkers 

(also defined as "less intelligent" in the Cattell 16 Personality Factor questionnaire 

manual) and more suspicious ("hard to fool", "distrustful" and "skeptical") whereas 

abstract-thinking (being "bright") and trusting ("accepting conditions", easy to get on 

with") characterized leaner women. These associations were unchanged when adjusted 

for age and years of education. 

Among body habitus variables not reported in Table 3, the waist circumference and 

skinfold measures were generally associated with independent variables very similarly to 

what was observed for BMI and body fat. Noted exceptions were some correlations for 

the waist circumference, a variable that correlates well with both overall fatness and 

central and visceral fatness (152), which was significantly and positively associated with 

scores on the body shape questionnaire (BSQ, rho=0.19, ?=0.04) and with depression 

scores (rho=0.26, P=0.005). Regarding depression, it was noticed that for individuals 

with the highest depression scores, waist circumference values were very variable and did 

not appear to fit the trend in the remaining data. When individuals with an indication of 

depression (BDI scores>lS) were excluded, the association of depression scores with 

waist circumference increased (rho=0.31, F=0.003, see Figure 4, larger gr^h). 

Correlation coefiGcient for subjects with an indication clinical depression was negative, 

but not significant (rho=-0.39, ?=0.101, Figure 4, smaller graph). A similar trend was 

observed for the association of depression scores with BMI and fat mass; for subjects 

with scores below 16, correlation coefficients were 0.22 (/N).032) for BMI and 0.26 
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(?=0.012) for fat mass. For subjects with an indication of clinical depression, rtio values 

were -0.32 (i»=0.184) and -0.41 (iM).085). 
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Figure 4. Association of waist circumfcrcncc with depression (n=112) 
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Larger graph shows data points and regression line (br93 sutjects with no indication of clinical 
depression (BDI 8Core<16); Smaller graph shows data points for 19 subjects with an indication of 
clinical depression (BDI score>15). See text for details. 

Multiple regression analysis models, with predictor variables entered in a stepwise 

fashion, predicted about 32% of the variance of BMI (impact of weight on health, 

physical functioning, body attractiveness, and lifetime fi%quency of >10 lb weight 

fluctuation entered the model), 36% of the variance of fat mass (physical functioning, 

perceived body attractiveness, exercise social support-rewards/punishment, general 
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health, and bodily pain), 17% of the variance in FFM (mood-tension, perceived physical 

flmctioning, exercise intrinsic motivation-importance/efTort, weight-related teasing 

history-general appearance, perceived body attractiveness), and 12% of the variance in 

the WHR (impact of weight on daily life, exercise intrinsic motivation-importance/effort, 

body image dissatisfaction, and perceived physical conditioning). In these models, weight 

outcomes evaluations and personality factors were not entered because weight outcomes 

were highly correlated to weight and this could affect other regression coefficients 

unnecessarily, and because the 16-PF personality questionnaire was not completed by a 

relatively high number of subjects (16). All prediction models were highly significant 

(P<0.001). Coefficients of determination reported are adjusted (adjusted ̂ ). 

In the previous regression models, all variables (whether they were significant in 

bivariate analyses or not) were offered to the models in one step, in a stepwise fashion. 

The goal was to test if predictors not significant in bivariate correlations would enter 

multivariate prediction models, and also to obtain an estimate of the amount of variance 

in body habitus variables that could be "explained" by psychosocial factors. It was not a 

goal to build "prediction models" in the true sense, since their usefiihiess would be 

minimal. For that reason, no a priori theoretical model was followed, a procedure that is 

recommended in "true" prediction multiple regression models, and that was adopted for 

other such analyses in the dissertation. Nevertheless, because more advanced regression 

analyses techniques (e.g. hierarchical regression methods) were not used in the previous 

analyses (not considered central in Study I), the multivariate estimates (^) should be 

interpreted with some reservation. 
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Current cutoffs for overweight and obesity are defined at a BMI of 25 kg/m  ̂and 30 

kg/m  ̂respectively. In tiiis study, 46 women were classified as overweight and 66 as 

obese. Weight/dieting history and psychosocial variables were examined to test if there 

were differences between the two groups of women (overweight and obese), at study 

entry. Seventeen variables differentiated the groups significantly (P<O.OS). These 

relationships are illustrated in Figure 5, including the significance level for the 

corresponding independent t-test. Most significant comparisons emerged for measures of 

quality of life (general or weight-related), and for body self-appraisal measures. Two 

variables fix)m the POMS questionnaire also differentiated overweight and obese 

individuals (see Figure S). In all cases, obese women displayed a less desirable profile 

than women with BMI below 30 kg/m  ̂(overweight). 
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Figure 5a. Psychosocial variables discriminating between overweight and obese 

individuals (n»112) 
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Figure 5b. Psychosocial variables discrimination between overweight and obese 

individuals (continued) 
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Figure 5c. Psychosocial variables discriminating between overweight and obese 

individuals (continued) 
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Table 4 shows all significant associations (/'<0.0S) detected at baseline between 

psychosocial variables and self-reported exercise energy expenditure. Not surprisingly, 

many of the variables are among those expected to be correlated with physical activity 

and exercise, such as exercise readiness, physical fimctioning, exercise barriers, exercise 

intrinsic motivation, and physical self-perception. In addition, higher exercise levels 

predicted lower impact of weight on health and mobility, higher scores on various 

measures of health and quality of life, and higher self-motivation. Interestingly, exercise 

behavior was also positively associated with eating restraint (higher frequency of 

conscious attempts to monitor and regulate intake). However, exercise was not associated 

with any dietary intake variable (energy, fat, carbohydrate, protein, and alcohol intake, 

see Study II) assessed at baseline. 
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Table 4. Significant psychosocial correlates of exercise energy expenditure (n=112) 

rtio P 

SF-36 - physical functioning 0.28 0.003 
SF-36 - sodal functioning 0.24 0.012 
SF-36-vitality 0.20 0.034 
SF 36 - role limitations due to physical problems 0.20 0.041 
SF-36 - general health 0.23 0.01S 
Impact of weight - mobility 0.26 0.006 
Impact of weight - health 0.23 0.017 

Self-motivation 0.21 0.027 
Mood - vigor 0.36 <0.001 

Eating restraint (high score = high restraint) 0.22 0.024 

Exerdse readiness 0.37 <0.001 
Exerdse barriers - effort (high score - more barriers) •0.33 <0.001 
Exerdse self-efficacy • resiting relapse 0.24 0.011 
Exerdse sodal support - partidpation/involvement 0.30 0.002 
Exerdse intrinsic motivation • impoitance/effott 0.35 <0.001 
Exerdse intrinsic motivation • competence 0.26 0.007 
Exerdse intrinsic motivation - pressure/tension 0.21 0.029 
Exerdse intrinsic motivation - interest/enjoyment 0.20 0.039 

Physical self-perception - physical conditioning 0.36 <0.001 
Physical self-perception - physical self-worth 0.24 0.013 

Spearman rank-order correlations; Unless indicated, high scores on psychosocial variables indicate 
positive, more desirable characteristics (e.g. kiwer impact of weight, better health and quality of litis, 
more exercise intrinsic motivatton, etc.) 

In stepwise multiple regression analysis, significant correlates of exercise accounted for 

about 20% of its variance (P<0.001, SEE=104 kcal/wk). However, in this model, only 

physical self-perception (physical conditioning, B coefBcient P<0.001) and exercise 

social support (participation/involvement, P=0.026) entered the model, suggesting a high 

level of intercorrelation among independent variables. A concern was that most variables 

in this model (including baseline EEE) presented non-normal distributions, which may 

have a confounding effect on multiple regression parameters (153). However, when a 
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variable's distribution was normalized through logarithmic and quadratic 

transformations, it was observed that the model's estimation parameters (/P and SEE) 

were mostly unchanged (although different independent variables entered the regression 

model). Given the moderate to high level of intercorrelation among predictors of EEE 

(rho ranging &om 0 to 0.73, P<0.001), which variables enter a particular predictive 

model is not very critical. Many combinations of variables were found to explain EEE at 

similar levels (about 20-22% of the variance accounted for). Pre-formed models were 

performed, where variables (sub-scales) that have previously been shown to correlate 

with physical activity and exercise (72,154,155), were entered in separate models. Scales 

representing exercise perceived barriers (adj. /{^=0.12, P<0.001), exercise self-efficacy 

(adj. ̂ =0.01, /N).003), exercise social support (adj. /?^=0.08, P<0.002), exercise 

intrinsic motivation (adj. ̂ =0.12, P<0.001), and physical self-perception (adj. /P=0.22, 

P<0.001) were all significant predictors of baseline exercise levels. 



134 

STUDY II  -  INTERVENTION EFFICACY AND PREDICTORS 

OF COMPLETION AND ATTENDANCE 

The objective of study n was to describe the efficacy of the intervention in terms of 

changes in primary outcomes (weight and body composition) and in exercise levels that 

occurred during the 16-week weight reduction program. Issues of adherence were 

analyzed, particularly concerning differences in baseline psychosocial measures between 

subjects who dropped and those who finished the study. Baseline predictors of attendance 

rates were also identified. 

Of the 112 women who entered the study, 89 women finished the 4-month intervention 

and completed all follow-up measurements (21% dropout rate). The most common 

reasons for dropping out of the study were lack of time (8 subjects) and health issues (6 

subjects). Among completers, mean attendance at the 16-week program was 93%, 

ranging between 71% and 100%. Seventy-one (80%) of the 89 subjects who finished the 

study missed only one or none of the 16 weekly sessions. 

The distribution of individual changes in weight and body composition for the 89 

participants who finished the 16-week intervention are shown in Figure 6. A wide range 

of responses was observed. For example, the subject losing the most weight (15.7 kg) 

contrasts with 4 subjects who actually gained weight after 4 months. The range of 

changes in % body fat went fiom -11.1 to +3.2% (% body fat units). By the end of the 
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intervention, 16 subjects who began above the 38% body fat cutpoint at baseline were 

below that value. Thirteen out of the 35 subjects (37%) who were overweight at baseline 

(BMI between 25.0 and 29.9 kg/m^) had normal weight for height (BMI below 25.0 

kg/m^) while 14 out of34 (38%) who were obese class I at baseline had a BMI below 30 

kg/m\ after the intervention. Changes in waist circumference ranged fi:om -14.5 to +4.5 

cm. 
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Figure 6. Individual changes in body composition after 16 weeics (n=89) 

5 

0 

kg -5 

-10 

-15 

Body wtight cfMngt 

mean 3-5.4 
range -18.4 
m/n*-15.7 
max~Z8 

5 

0 

kg -5 

-10 

-15 

BodyMehtng* 

mean ̂ -5.0 
range »16.8 
min »-f3.5 
max = 3.1 

Individual subjects Individual subjects 

kg 

Fat-tne man c/iang* 

Individual subjects 

mean = •0.6 
range >9.9 
min ^•6.1 
max = 3.7 

% body M change 

Individual sut)jects 

mean'-3.4 
range »14.3 
min=-11.1 
max=3.2 

Mean values for all body habitus variables and EEE changed significantly (P<O.OS, 

Table 5; please note that EEE units in Table 5 are expressed in kcal perdav. for 

consistency with previous tables; however, for interpretation relative to intervention 

goals, kcal per week are more meaningful and will be used in text)> After 16 weeks, 

subjects reported +890 kcal/week expended in EEE. An extremely large variability of 



137 

responses was observed for this variable, with a minimum value of -1169 kcal/week and 

a high point at +3315 kcal/week. During the 16-week program, subjects were encouraged 

to increase their weekly exercise caloric expenditure to reach a goal of at least 1500 kcal 

per week. The average value at week 16 for EEE was 1815 kcal/week and fifty-three 

women (60%) reported having met the goal of 1500 kcal expended in exercise, per week. 

Table 5. Changes in primaiy outcomes after 16 weeks (ii»89) 

Baseline Four Months Changes 
mwn SO mean SD mmm SD P* 

Weight (Itg) 
BMI (kg/nr) 

84.6 12.0 79.2 12.7 -5.38 3.69 <0.001 Weight (Itg) 
BMI (kg/nr) 31.0 3.8 29.2 4.0 -1.86 1.43 <0.001 
Fat mass (kg) 37.6 8.9 32.7 9.6 •4.95 3.54 <0.001 
Fat-free Mass (kg) 46.7 6.0 46.0 5.8 -0.62 1.66 0.001 
Body fat (%) 44.2 5.8 40.8 6.8 -3.41 3.08 <0.001 
Waist drcumfisrence (cm) 94.4 9.1 89.7 10.4 -4.73 3.80 <0.001 
Waist-to-hip ratio 0.825 0.063 0.819 0.064 -0.006 0.024 0.034 
Exerdse Energy Expenditure (kcal/d) 132 121 259 146 127 146 <0.001 

' Paired t-test 

Weekly weight changes in this study were recorded under conditions similar to baseline 

and follow-up measurements (by a trained technician and using the same scale, without 

shoes) except clothing was not standardized. Weight losses throughout the study for 

subjects who completed the study and subjects who dropped out were compared. Figure 

7 shows weight changes at 3 intermediate periods. Of the 23 subjects who eventually 

dropped, 22 were still in the study at week 4. By then, these women were losing 

significantly less weight that their counterparts who did not drop (P<0.001). Similar 
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results were observed at weeks 8 and 12, with data for 14 and 6 eventual dropouts, 

respectively. At all three intermediate periods, weight change for non-completers was not 

significantly different than zero (/^O.OS) 

Figure 7. Weight loss (kg) for completers (ii=89) and non-completers (n=23) 

throughout the intervention 

kg 

1 

0 

-1 

-2 

-3 

-4 

-5 

-6 

"•'•••^.-,1.18 

r2.JB5 

1.3.90 

WNkO VWMk4 WMkS WMk12 

Solkl line represents non-completers, dotted line represents completers. Error bars represent the 
9S% confidence interval. Cumulative number of non-completers at weeks 4,8, and 12 was 22,14, 
and 6, respectively; Number of completers was 89. 

Demographic, body habitus, and psychosocial scores at baseline were compared between 

subjects who completed the study and participants who dropped from the intervention 

(Table 6). Completers and non-completers were not different at baseline for i^e, years of 

education, body composition, and energy expenditure variables (i .̂OS). Although not 

statistically significant, non-completers had more body &t (both in absolute mass and 
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percentage of body weight) than completers. Non-completers reported lower levels of &t 

consumption (^<0.001) at baseline while all other dietary intake variables were not 

dififerent between the two groups. 

Significant differences in seven psychometric scores were found. Before intervention, 

subjects who later dropped indicated that their wei^t had a higher impact on their work 

than it did for completers (e.g. scoring high on items like "because of my weight..., I do 

not enjoy my work, my career is suffering, I'm afiraid to go on job interviews", etc.). 

They reported having less vigor (feeling less "lively", "active", "energetic", "cheerful", 

etc. in the past week), placed less importance and exerted less effort in exercise (scoring 

lower on questions like "it is important for me to do well in..." and "I usually try hard to 

do physical activities"), and had significantly more concerns about their body. Non-

completers reported being less emotionally stable, more shrewd (polished, socially aware, 

diplomatic, calculating), perceived more role limitations due to emotional problems, and 

indicated a larger difference between a figure they perceived as representing their current 

body shape and the shape they considered as their ideal. 



Table 6. Comparison between completers (n=89) and non-completers (n=23), assessed at baseline* 

Completers Non-completers 

ihmui SD mtn SD P" 

n 89 23 . 
Age (Years) 47.9 4.3 47.4 5.0 0.604 
Years education 16.4 2.8 15.4 3.1 0.153 
Weight (kg) 84.6 12.0 88.6 13.2 0.165 
Fat mass (kg) 37.6 8.9 41.4 9.8 0.081 
Fat-free mass (kg) 46.8 6.0 46.7 4.9 0.929 
Body fat (%) 44.2 5.8 46.5 4.7 0.090 
Exercise energy expenditure (kcal/d) 131.9 120.4 94.7 105.5 0.187 
Energy intake (kcal/d) 1927 474 1828 593 0.396 
Protein intake (g) 76.4 22.9 83.7 28.6 <0.001 
Cart)ohydrate intake (g) 235.3 62.2 214.4 92.0 0.200 
Fat intake (g) 74.7 30.7 45.0 32.3 0.199 
Alcohol intake (g) 1.4 0.6 4.3 7.8 0.092' 

SF-36 - Role limitations, emotional prot>lems (higti-score = less limitations) 77.7 33.8 56.5 43.2 0.013 
Impact of weight - work (high score - less impact) 4.60 0.53 4.15 0.82 0.002 
Mood - vigor scale (high score = more vigor) 2.19 0.70 1.80 0.77 0.021 
16-PF • affected t>y fMings (low score) vs. emotioruilly statMe (high score)*̂  6.23 1.80 5.11 1.66 0.015 
16-PF • forthright (low score) vs. shrewd (high score)*' 4.57 1.87 5.74 2.21 0.021 
Exercise intrinsic motivation - importance/effort (high score = more motivatkHi) 3.30 0.87 2.83 0.83 0.021 
Body image (perceived - desired; high-score » high discrepancy) 3.20 1.21 3.85 1.18 0.033 
Body shape (high score - more concerns about txxly) 3.00 0.75 3.41 0.78 0.026 

' For psychosocial variables, only scores that showed significant differences (P<0.05) between the two groups are shown 

" Student's t-test;" Sample size for 16-PF was 77; ** Variances for ttie two groups were significantly different (Levene's test P<0.001) and so a t-
test not assuming the equality of variances was used (regufer t-test strawed P .̂001) 
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To further explore differences between completers and non-completers, the 89 

completers were divided into tertiles of weight loss. The three groups lost an average of 

11.2% (-9.6 kg), 6.4% (-5.3 kg), and 1.7% (-1.5 kg) of their initial weight, respectively 

for the most successful, intermediate, and least successful groups. As a group, non-

completers lost about 0.1 kg (9 was the average number of weeks before dropping out), 

which was significantly different from tertiles 1,2 (P<0.001 for both), and 3 (?=0.016) 

among completers. Baseline age, education, body habitus, and energy expenditure were 

not different among the three groups of completers and no group was different from the 

23 dropouts for these variables (i^0.05). For dietary intake variables, fat and alcohol 

intake were different among tertiles (ANOVA, ?<0.011) Post-hoc analyses (Tukey's 

HSD test) revealed that the least successful tertile reported significantly higher 

consumption of both fat and alcohol when compared with the intermediate and most 

successM tertiles (?<0.032). 

To compare scores for non-completers on historical and psychosocial variables with 

those for the three tertiles among completers, repeated multiple regression models, with 

built in a priori comparison contrasts, were performed. Psychosocial variables were used 

as the dependent measure in each model. Three orthogonal contrasts ("dummy" 

variables) were entered as the independent variables to compare the 4 groups (three 

groups of completers and non-completers). Table 7 shows how the contrasts were coded. 
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Table 7. Matrix of orthogonal contrasts for multiple comparison between 

completers (n=89, divided into tertiles) and non-completers (n=23) 

C1 
Contrasts 

C2 C3 
Tertlle 1 (completers) 1 0 1 
Tertile 2 (completers) 1 0 •1 
Tertlle 3 (completers) -1 1 0 
Non-completers -1 -1 0 

Contrast 1: T1+T2 vs. T3+NC 
Contrast2:T3 vs. NC 
Contrast 3; T1 vs.T2 

(T1=most successful; T33|east successful) 

Table 8 summarizes comparisons among tertiles of completers and the group of 23 non-

completers. Contrast 1 indicates how non-<;ompieters and the least successful completers 

group compare with the two groups that lost the most weight. Contrast 2 assesses if non-

completers displayed characteristics that distinguished them from 13 (least successful) 

among subjects who finished the study. Contrast 3 distinguishes the two most successful 

groups of women (T1 and 12) and showed that they were not significantly different for 

all but one variable (Contrast 3, Group orientation &om 16-PF); thus, 11 and 12 can be 

seen as one homogeneous group. Contrast 1, when significant, shows that the 

psychosocial variable in question predicts dropout and non-success at losing weight in a 

non-discriminative manner (i.e. predicts non-success in an general way). When Contrast 

2 is significant, this indicates a predictor variable that is specifically associated with non-

completion. Table 8 also includes body habitus and energy intake/expenditure vari^les, 

for descriptive purposes. Among psychosocial variables, only variables with significant 
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scores/contrasts are listed. 

Table 8. Comparison among tertiles of success for completers (n=89) and non-

completers (n-23, NC) 

Twtilt Tertile Tertile NC T1,T2vs. T3vs. Tlvw. 
cri) (T2) (T3) T3.NC NC T2 
mean mean maan mean P* P* P* 

n 29 30 30 23 - - -

Wdght change (kg) -9.59 -5.25 -1.45 -0.09 - - -

Attendance (%)' 96% 92% 90% 44% <0.001 <0.001 

Age (Years) 48.8 48.4 46.6 47.4 
Years of education 16.9 16.2 16.0 15.4 
Weight (leg) 85.9 81.5 86.3 88.6 
Fat mass (kg) 38.3 36.1 38.6 41.4 
Body fat (%) 44.6 43.8 44.3 46.5 
Exerdse energy expenditure (kcal/d) 114.3 142.7 137.8 94.7 
Energy intake (kcal/d) 1963 1778 2042 1828 
Fat intake (g) 73.7 67.8 82.5 45.0 <0.001 
Carbohydrate intake (g) 244.8 220.1 241.3 214.4 
Protein intake (g) 74.5 73.6 81.2 83.7 
Alcohoi intake (g) 1.43 1.33 1.56 4.32 0.024 0.006 

At least 10-lb wt. loss in prev. 2 yrs? (% yes) 10% 33% 40% 48% 0.012 
Number of diets in past year 1.21 1.67 2.83 3.04 0.001 
"Acceptable" weight after 16 weeks 91.1 91.0 89.0 86.3 0.001 
"Happy" weight after 16 weeks 86.6 89.0 84.9 82.3 <0.001 
Wn'ght-related teasing - weight/size 1.75 1.56 1.36 1.84 0.027 
Impact of weight • work 4.69 4.53 4.58 4.15 0.011 
SF-36 • physical functioning 86.0 89.2 91.2 85.2 0.045 
SF-36 - role limitations, emotional problems 78.6 80.0 74.4 56.5 0.048 
SF-36 - general health 81.8 77.0 79.0 70.7 0.050 
General sodal support 4.12 3.83 4.18 3.74 0.040 
Mood (POMS)-vigor 2.24 2.27 X05 1.80 0.016 
Self-motivation 3.81 3.65 3.48 3.40 0.005 
Depresston (Beck) 9.12 8.70 11.85 1^43 0.007 
16-PF - affected by feelings vs. emoti. stable 6.77 6.08 5.85 5.11 0.010 
16-PF - forthright vs. shrewdP 4.12 4.64 4.96 5.74 0.017 
16-PF - group-orieitted vs. setf-suflident̂  4.85 6.24 5.31 5.53 0.008 
16-PF - undisdplined vs. controlled  ̂ 5.46 5.08 4.35 4.42 0.019 
Eating self-efficacy - negative affect 3.57 3.78 3.11 4.01 0.023 
Exercise intrinsto motivation - competence 3.32 3.18 3.45 2.99 0.029 
Body size (self-kleal) disparity 3.03 3.14 3.43 3.85 0.023 
Physical self-peroeption - physical seif-worth 1.92 1.99 2.01 1.71 0.049 
Self-esteem/self-concept 9.10 8.84 8.27 8.09 0.007 
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* P-value for multiple regression coefficients of 3 orttiogonai contrasts (only significant, P<O.QS, 
values are stHMvn); 

Sample size for 16-PF was 96 (lower score vs, liigher scoie);' Attendance fbrnon-completers 
(NC) was calculated by dividing number of sessions attended by the total number of sessions 
possible (16); Since NC, by definition, attended less sessions ttian completers, their % attendance 
scores were biased and are compared witti completers' values for descriptive purposes only 

At baseline, non-completers reported a lower fat intake  ̂than tertile 3, and a higher 

alcohol consumption than completers as a whole, regardless of their weight loss. Among 

psychosocial variables, the majority of significant predictors indicated that subjects who 

dropped from the study had scores that were comparable to those individuals who 

remained in the study until the end but lost less than 1.S kg or gained weight. Number of 

diets in previous year, self-motivation, depression, self-esteem, and weight outcome 

evaluations ("acceptable" or "happy" weight) were particularly strong predictors of non-

success (?<0.01), defined as either dropping out or losing little weight while adhering to 

the program until its end. For weight outcome evaluations, in order to adjust for baseline 

weight (which was highly correlated with outcome evaluations) the difference between 

current and defined (e.g. "acceptable") weight was used as the dependent variable, and 

baseline weight forced into the model as an independent variable, before entering the 3 

contrasts. 

^ NOTE - This finding (for alcohol intake) illustrates the superior capaciQr of multiple regression to protect statistical 

analyses from type II error, when compared with techniques that rely only on between group comparisons such as t-

tests and ANOVA. In table 9, a comparison between completers and non-completers failed to find significant 

differences for alcohol intake, clearly as a result of a very large standard deviation value among completers (error term 

in '̂ ANOVA language"). Multiple regression used some of this "error" (residual variance in "regression language'̂  in 

its calculations to yield somewhat different results. 
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Seven variables distinguished tertile 3 completers fiom non-completers. Impact of weight 

at work appears to predict non-completion in a slightly stronger fashion than other 

significant variables, although no variable emerged with an unequivocally superior 

prediction capacity, biterestingly, being group oriented, also described as a "joiner" and 

"sound follower" in the 16-PF manual (156) (vs. being self-su£Gcient, resourceful, who 

prefers own decisions, indicated by high scores) appears to discriminate between the 

most successful tertile and the intermediate tertile among completers. However, taken 

together, these two more successful groups had similar scores than non-responders (tertile 

3 and dropouts) as shown by a non-significant P value for contrast 1. 

Significant predictors of attendance are shown in Table 9. All subjects are included in 

this analysis, including non-completers. For them, as for all other subjects, attendance 

was calculated by dividing the number of sessions attended by the total number of 

sessions possible (16). Non-completers had substantially lower attendance rates than all 

other subjects, and so, to some extent, non-completion is embedded in the attendance 

analyses (Table 9, bivariate associations). To adjust for this, attendance scores with 

completion status partialled out (using residuals from attendance regressed on completion 

status) were also calculated. Finally, attendance scores adjusting for changes in weight 

were estimated, with the goal of studying the variance in attendance not determined by, 

or associated with, disappointing (or successful) weight outcomes. 
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Table 9. Significant correlations between baseline psychosocial variables and 

attendance (n=:112) 

AtlMMlane* 
bivaiiate adj.* adi." adj.® 

At least 10-lb loss within past 2 years? •0.22* -0.09 -0.03 0.00 
Number of diets in past year -0.24* -0.08 0.01 -0.02 
Impact of weight on work (high score = less impact) 0.28" 0.12 0.13 0.06 
Impact of weight on sex life (high score s less impact) 0.24* 0.14 0.15 0.14 
SF-36 - social functioning (high score = more limitations) -0.25 •* 0.17 0.19* 0.14 
16-PF - affected by feelings (low score) vs. emotionally stable (high score)" 0.21 • 0.04 -0.01 -0.06 
Extroversion (low score) vs. Introversion (high score) -0.10 -0.21 • 0.08 -0.16 
Mood - vigor (high score - more vigor) 0.20* 0.12 0.07 0.07 
Binge eating (high score = more binge eating) -0.21 • -0.20* •032' -0.22* 
IMI - importance/effort (high score - higher motivation) 0.21 • 0.11 0.17 0.10 
Body size dissatisfectton (high-score=higher self-kieal discrepancy) -0.21 • -0.09 -0.06 -0.02 
Body cathexis (high score » more positive feelings) 0.24* 0.19* 0.14 0.16 
PSPP - physical conditioning (high score = better self-percep.) 0.24* 0.19* 0.14 0.16 
PSPP • physical self-worth (high score s better self-percep.) 0.20* 0.17 0.25** 0.20* 

Spearman rank-order correlations; * P<0.05, ** P<0.01; * Attendance a(Qu8ted for compietion 
status;" Attendance adjusted for weight diange; Attendance adjusted for completion status and 
weight change;" Sample size for 16-PF was 96 

Perceived impact of weight on work-related situations and social functioning (SF-36, the 

extent to which health or emotional problems interfere with usual social activities) were 

the strongest predictors of attendance in the bivariate analysis. Eleven other variables 

were associated with unadjusted attendance scores. Adjusting for completion status 

rendered 10 variables non significant (/^O.OS) and lowered correlations for the remaining 

three measures (binge eating, body cathexis, and physical conditioning) which were still 

significant. Adjusting for weight changes had similar effects for most variables. 

However, for two variables (binge eating and physical self-worth) correlation coefficients 

increased, suggesting individuals with higher binge eating levels and lower physical self-

worth may attend less even when their weight is changing in the expected direction. 
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These associations were also independent of completion status. Being more extroverted 

(Meyer/Briggs inventory) correlated with higher attendance, when adjusted for 

completion status. 

Predictors of attendance for the 89 completers only were also analyzed. The only 

correlates of attendance (unadjusted) were two personality factors. Being warmer (versus 

being reserved, rho=0.26, P=0.025) and being enthusiastic (versus being sober, rho=0.26, 

P=0.022) predicted attendance. It should be noted that actual sample size for these 

correlation coefScients was 77 (due to reduced number of 16-PF questionnaires 

available) and self-selection bias may limit interpretation of these results. 

When attendance adjusted for weight changes was used, having less stringent 

expectations ("happy" weight, rhoM).24, ?=0.021), and lower eating disinhibition (rho= 

-0.22, /M).042) predicted higher attendance. Having a warmer personality profile was 

the only other significant predictor in this analysis (rho=0.26, P=0.02€). Attendance 

analyses are limited by a relatively small range of attendance scores (71-100%). 
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STUDY III -  RESPONDERS AND NON-RESPONDERS: 

PROSPECTIVE PREDICTORS OF WEIGHT REDUCTION 

AND PROFILES OF SUCCESS AND NON-SUCCESS 

The primary aim of study III was to identify baseline correlates of weight and fat changes 

and also of changes in exercise behavior. The hypothesis that dieting/weight history and 

psychosocial variables, assessed at baseline, are associated with change in outcomes 

resulting from the 16-week program, was investigated. Additionally, readiness profiles 

were described, as they relate to success or non-success at weight loss, by program 

completion. 

Correlation coefficients among baseline dietary intake, baseline and 4-month body 

habitus and exercise energy expenditure, and attendance are shown in Table 10. Baseline 

weight was highly correlated with initial fat and FFM but it did not predict changes at 16-

weeks for any variable. Baseline and 4-month body habitus variables were highly 

intercorrelated (r values between 0.33 and 0.96, P<0.01). Baseline carbohydrate intake 

was positively associated with weight and FFM. Protein intake correlated with FFM, 

while alcohol intake was associated with FFM and EEE. Both high protein and alcohol 

intake at baseline predicted smaller changes in EEE. Baseline fat mass (but not weight) 

was negatively conelated with baseline exercise levels, and baseline FFM was negatively 

correlated with changes in FFM and positively associated with self-report exercise at 
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baseline. Initial EEE was inversely related to changes in exercise levels. As expected, 

change in self-reported exercise was a significant positive correlate of change in weight 

and change in fat (more exercise, larger weight/fat losses). Importantly, attendance was 

positively associated with weight loss (r=-0.36, ?<0.001) and fat changes (r=-0.34, 

/'<0.01) after 16 weeks. When the correlation between attendance and changes in EEE 

was adjusted for baseline EEE, attendance also predicted changes in EEE (r=0.26, 

/^0.018). 



Table 10. Correlation coefficients for baseline and changes in primary outcomes and attendance (n=89) 

BHi Bm. BU. Bn Bn BMu Bm. BK. BK. 44110 4in> 4m> 4fno Ch. Ch. Ch, Oh. 
WnwB Fm EEE eneigy tt CHO pratan alcatal weign Mnws FFM SE vwis  ̂ mmaib FM s 

BHsNnsMroH abb — 

BMelineFFM a72~ 033-
-aoB •02B* 02B* 

BwrifneflnagyifMe 020 Oil oas* •012 
BMsNnsMMilB ai4 012 oil •014 OM — 
BMNns CHO MAS 021 • Oil 028- •013 075 — 033-
BHaNnn praWn InMiB 014 •001 03B- 014 057 — 040 — 030-
BMimaichaiMite ooe •om 023* 022* 038 — 027- 013 o«7 — 

08B~ 08S — 070 — •008 021 * 015 022* 017 ooe 
4-fnirthMnm oaB~ OB — 036 — •oie Oil 013 Oil oos •006 091 — 
4monlhFFM aao~ 033- 096 — 027* o»- 015 OM- 036 — 026* 071 — 036 — 
4franthS OOB •001 020 042 — •014 -010 •013 •014 •006 001 •010 017 

OMnpeiMiî  ooe •aot 007 010 OOB 007 ooe 013 oil 031 - 032- 017 •026-
QwngBMnnw OOB 001 014 014 00« 009 003 012 006 033- 036 — 013 -025* 08B — 

OwnylTM •010 -007 -otas* OOO Oil Oil 004 ooe 007 •ooe •ooe 002 -012 036— -006 

CtanoBSE 014 021 -ooe •041-* •003 ooe •002 •oaB* -023* 003 006 •oioe 066-* -037*- •037*- •oil 
AWwilBWd •003 ooo -006 010 •004 ooz •014 -002 006 •013 •013 •ooe 027* •Q36— •OS*- •oil oie 

*P<0.05, **P<0.01, ***P<:0.001; EEEsExercise energy expenditure, Bas=baseline; CHO=cart)ohydrate 
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The correlatioiis between study outcomes and dieting/weight history and psychosocial 

variables at baseline were determined for the 89 completers (Table li). From all 

potential predictors assessed, only variables that showed significant associations (?<0.05) 

with outcomes are shown in Table 11 (complete list of correlations in Appendix 11). 

Table 11. Significant correlations between baseline dieting^eight history and 

psychosocial variables and measures of success (n=89) 

Changes Changes Changos 
in waight in tat man in exeroiae 
itw P rtw P itw P 

At least 10-lb loss within past 2 years? 0.22 0.041 0.24 0.021 
Number of diets in previous year 0.37 <0.001 0.30 <0.001 
Self-motivation (high score » more self-motivation) -0.28 0.007 -0.21 0.048 
SF-36 - physical functioning (high score = higher fuctioning) -0.24 0.030 
16-PF - affected by feelings (low score) vs. emotion, stable (high score)* -0.27 0.048 -0.24 0.032 0.30 0.009 
16-PF - expedient (low score) vs. persistent (high score)* 0.24 0.041 
16-PF • forthright (low score) vs. shrewd (high score)* 0.23 0.049 
16-PF - undisdplined (low score) vs. controlled (high score)* -0.28 0.014 
16-PF - relaxed (low score) vs. tense (high score)* -0.31 0.006 
Exercise barriers - time (high score * more barriers) -0.28 0.009 
Exercise barriers • obstacles (high score » mote barriers) 0.25 0.019 

Spearman ranlc-order correlalions. A negative correlation indicates a high score in the predictor 
variable is associated with more weight/^ loss (and vice-versa); the opposite n true fbr changes in 
exerdse wtiere a high value denotes a positive outcome (more exerdse), * Sample size for 1&PF 
was 77 

The number of diet attempts the subjects indicated having engaged in during the year 

previous to baseline measurement was the strongest correlate of weight and fat changes. 

Among the 89 completers, reporting a higher number of recent dieting periods, predicted 
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lower success. Recent 10-ib (or more) weight loss in previous 2 years and low self-

motivation (scoring low on items like "I'm good at committing myself...", "I don't get 

discouraged easily", "1 have a lot of will power" etc.) were associated with less weight 

and fat losses. Several personality traits were associated with various success outcomes. 

Being more emotionally stable (defined as being more mature, more reality-facing, 

calmer, and less affected by feelings) was a correlate of several positive outcomes. 

Perceiving more obstacles to exercise and less time available for it predicted less fat loss 

and smaller changes in exercise levels, respectively. Changes in exercise behavior were 

also associated with being more persistent (conscientious, moralistic, rule-bound), more 

relaxed (tranquil, composed, low drive, unfirustrated). Reported physical functionmg was 

negatively associated with changes in exercise. Because changes in EEE were negatively 

correlated with baseline EEE (r=M).41, P<0.001), correlations of changes in EEE with 

baseline EEE partialled out, were calculated. This rendered the negative association of 

physical functioning with changes in EEE seen for unadjusted EEE no longer significant 

(/H).14). This is explained by the fact that individuals who were more active initially 

(they had less increases in EEE after 4 months) also reported higher physical functioning 

scores at baseline (rho=0.34, ?<0.002, for completers-only). This adjustment also 

changed significance status for expedience vs. persistence (rho=0.22, ̂ =0.059) while the 

other significant variables in Table 11 were mostly unchanged. Additionally, less recent 

feelings of anger (POMS sub-scale, rho=^).25, /*=0.019), and being mote extroverted 

(Meyer/Briggs inventory, rho=M).25, iM).2I) predicted changes in EEE, wdien adjusted 

for baseline exercise. 
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The group of 89 completers may be a biased sample in which to study potential 

predictors of weight loss. To account for the baseline data of all participants, 16-week 

weight changes for dropouts were estimated. Weekly weight changes were recorded 

under conditions similar to baseline and follow-up measurements (by a trained technician 

and using the same scale, without shoes) except clothing was not standardized. The use of 

the last weight recorded as the follow-up value for dropouts assumes no further change in 

weight between the week they last attended and the end of the 16-week program. 

Supporting this assumption, it was observed that at weeks 4,8 and 12, subjects who later 

dropped were ah%ady losing significantly less weight than completers (?<0.001, see 

study II). In fact, weight loss for non-completers was not statistically different finm zero 

at any intermediate period {P>0.05). Alternative solutions for imputation of missing 

follow-up data, such as adjusting weight changes for number of weeks in intervention or 

estimating missing data from completers' results assumes random dropout, which is not 

likely given the information available (see Figure 7 and also Table 7 in Study II). 

Significant associations between compliance and clinical outcomes are a common 

occurrence in weight loss trials (92,100) which implies non-random dropout. In the 

present study, the correlation between the percentage of sessions attended and weight loss 

for the 89 completers was -0.36 (P<0.001), i.e., higher attendance (the opposite of 

dropping out), was associated with greater weight loss. 

Correlation coefiBcients between baseline psychosocial variables and weight outcomes 

are shown in Table 12 (first column) for all 112 subjects (complete list of correlations in 

Appendix 11). A higher number of recent diets in the previous year (P<0.001), recent 
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weight losses, and higher weight loss expectations for the program (defined by the weight 

subjects considered as "acceptable" or "happy", relative to their starting weight) were 

some of the strongest predictors of unsuccessful weight loss, as was a high perceived 

impact of weight on work-related situations (/'<0.01). Reporting a higher self-motivation, 

being more emotionally stable, more forthright (unpretentious, open, genuine, artless), 

and having a lower discrepancy between self-perceived and ideal body image (lower 

body dissatisfaction) were also strong predictors of weight loss (?<0.01). 



Table 12. Correlation coefficients* descriptive statistics for weight loss tertiles,and analysis of variance for baseline, 

dietingAveight history and psychosocial variables (n=112, except 16-PF, n=96) 

ComlaUon wiffi Descriptive StaSsUcs 
weigM change (tertiles of weigM change) 

1st tertile 2nd tertile 3nl teitile 
Baaellne memun* r P m—w so nwmt so nnan so P* 
n - - 37 38 37 -

Non-completers wtttiin each tertUe (total=23) - - 0 2 21 -

Changes in weigtit" (kg) - • -9.0 2.2 -3.8 1.4 -0.1 1.4 -

Attendance" (%) •0.S9 <0.001 94.8 0.1 90.0 0.3 82.B 0.2 <0.001 

Age (yearn) •0.08 0.390 48.4 4.0 48.3 4.5 46.7 4.8 0.188 
Education (years) -0.10 0.293 16.8 2.5 16.0 3.2 1S.8 2.8 0.273 
weight (kg) 0.09 0.333 84.5 10.8 84.4 14.1 87.3 12.3 0.511 
Fat mass 0.08 0.380 37.7 7.0 37.6 11.3 40.0 8.6 0.432 
Body tat (%) 0.03 0.778 44.6 5.1 43.8 6.9 45.6 4.6 0.392 
Exercise energy expendttuia (kcaVd) 0.03 0.793 133 142 131 142 145 157 0.899 

Years at current «velght 0.19 0.042 0.95 1.3 2.37 4.1 2.27 3.0 0.085 
At least KHb kws within past 2 years? (% yes) 0.26 0.00S 21.6 - 23.7 - 51.4 - 0.008 
Numl>er of diets in past year 0.3S <0.001 1.49 2.3 1.66 1.6 3.30 2.9 0.001 
"Acceptable" weight after 16 weeks (% of Initial weight) -0.28 0.003 91.0 2.9 90.2 5.8 67.3 6,1 0.006 
"Happy" weight after 16 weeks (% of initial weight) -0.26 O.OOS 87.1 5.0 87.2 6.2 83.4 6.7 0.011 
lm|M  ̂ofiweight - work (high score = less Impact) -0 26 O.OOS 4.68 0.5 4.58 0.5 4.25 0.7 0.007 
Impact of weight - health (high score = less Impact) -0.20 0.031 4.19 0.4 4.18 0.4 3.97 0.4 0.030 
Mood - vigor scale (high score = more vigor) •0.23 0.013 2.29 0.7 2.19 0.7 1.84 0.7 0.021 
SF-36 • role llmltatkms, emotional ilmitatkms (high score = fewer limltattons) -0.21 0.029 80.6 34.2 75.4 33.5 64.0 41.1 0.141 
Self-motiyation (high score = more setf-motivatkm) -0.28 0.003 3.80 0.6 3.60 0.5 3.39 0.5 0.006 
16-PF • affected by feelings (low score) vs. emotk>nally stabte (high score)' -0.29 0.005 6.82 1.5 5.76 1.8 5.44 2.0 0.005 
16-PF - forthright (k>w score) vs. shrewd (high score)' 0.29 0.004 4.21 1.9 4.90 2.1 5.29 1.9 0.079 
16  ̂- undisciplined (fc>w score) vs. controlled (high score)' •0.24 0.019 5.52 1.8 4.66 2.1 4.38 1.4 0.031 ' 
Exercise barriers - obstacles (high score » more obstacles) 0.22 0.022 1.77 0.8 1.89 0.7 2.04 0.7 0.275 
Exercise setf-efficacy - making time (high score - more setf-eflicacy) •0.20 0.037 3.85 0.5 3.78 0.6 3.60 0.6 0.161 
Body image (perceivad - desired; high score = high discrepancy) 0.26 0.009 3.14 1.2 2.94 1.0 3.91 1.3 0.002' 
Self-esteem t̂elf-conceDt (high score » hkih self-esteem/kelf-conoeDt) •0.21 0.029 9.15 1.0 8.61 1.6 8.05 1.8 0.008' 
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Legend ft)rTablt12. Speannan rank-order conelations (tar dietingAiveight history and psychosocial 
variables, otherwise Pearson oorrelation;* Significance value for Analysis of Variance (small letter 
indicates post-hoc comparisons; see through * in this legend);" Calralated afler 4-months; 
Post-hoc comparisons (Tukey-HSO test);'̂ Tertile 3 different than 1 and2(1 and 2 not different),'' 
Tertile 1 diffimntthanSonly.'Teitile 1 different tlwn 2 and 3 (2 and 3 not different),'Sample size 
fbr16-PFwas97 
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To achieve a more specific evaluation of the characteristics of successful and 

unsuccessful participants, the sample (n=l 12) was divided into tertiles of weight loss 

(Table 12). Thus, the cutoffs for success, calculated a posteriory were defined at -6.4 kg 

(i.e. losing 6.4 kg or more was considered successful) while subjects who lost only 1.9 kg 

or less were included in the least successful group. The success cutpoint of-6.4 kg 

includes subjects who achieved at least 90% of the target weight loss (which was -7.2 kg 

or -16 lb). The lower cutoff of -1.9 kg represents about 25% of the target weight loss. 

Table 12 shows baseline descriptive variables and baseline dieting/weight history and 

psychosocial predictors for the three tertiles. Using analysis of variance, the three groups 

were not different for demographic, baseline body habitus, and baseline energy 

expenditure. Significant differences were found for 12 variables. Post-hoc multiple 

comparisons among the three groups were done using Tukey's HSD test. 

In most but not all, cases, significant differences in psychosocial variables were detected 

only between the least successful third and the other two groups. These variables 

(indicated with the superscripted letter c) can be included in a profile that predicts non-

success, as they discriminate preferentially between the least successful group and ail 

other participants (Table 13). Other variables (self-motivation, vigor, and self-discipline) 

discriminate well between the most and least successful groups only and can be included 

into profiles associated with both success a  ̂non-success. One variable (emotional 

stability) predicted success but was not able to discriminate between the intermediate and 

least successful group. It is considered a predictor of successful but not of unsuccessful 
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weight loss. Variables with i^0.05 in ANOVA (in parethesis in Table 13), can be 

regarded as general predictors of weight loss since post-hoc analyses were not significant 

and ate not reported (which is independent of the overall correlation coefBcients, when 

variable are treated as continuous entity). Their classification in Table 13 is based on a 

subjective observation of their means, by tertile. To illustrate these classifications, Figure 

8 shows mean and 95% confidence interval error bars for some of the strongest correlates 

of weight loss, by tertile. 

Table 13. Prospective profiles of success and non-success for short-term weight loss 

SuecMs 
SuccMsand 
nwMiiecMS /VofMuecass 

Emotional stability 
(Years at current weight) 

Self-motivation 
(Shrewdness) 
Vigor/activity 
Self-disdpllne 
(Exercise barriers, obstacles) 
(Ex. self-efficacy, mtriung tfme) 

Diet attempts in last year 
Body Image 
Weight outcomes evaluations 
Impact of weight on quality of life 
Recent weight losses (>10-lb) 
Self-esteem 
(Umitations, emotional problems) 

Within each column, variables are sotted in descending order of their ability to predict weightless 
(i.e. stnmger predictors on top); variables in parenthesis had ANOVA P>O.OS and their placement 
under each category is arbitrary and based on a subiective observation of their means by tertile 
(see TaMt 12). 
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Figure 8. Scores for 4 baseline variables distinguishing tertiles of weight loss 
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Most successful Least successful 
-I 1 1-

Most successful Least successful 

Error turs show mean and 95% confidence intenal; Pfor ANOVA, n^l 12 (except emotional 
stability. n=96) 



Table 14. Intercorrelations among predictors of weight loss, age, and years of education (n=112) 

1 2 3 4 S 6 7 8 9 10 11 12 13 14 IS 16 

003 
•Oil OOB . 
.OlIB -025 - 4121 * . 
•020' •017 4113 079*** -
•aoB 4)iaD* 007 023* 014 -

•OM 4UB ooe 013 015 046*** ' -

•am •013 007 014 010 016 018* -

-ai7 OOS 007 01s Oil 030- 038 — ' oas — -

•OM -00* 001 007 014 022 • 02B- 027- 043 — . 
•OlCD .aw 4103 018 OOB 026** 026* 044 — 042 — 041 — . 
-oos 016 OIS 4123* 4118 4106 002 4113 4106 4110 4116 . 
003 -006 -012 010 Oil 4106 4111 007 OOB 031 - 4102 006 . 
OM 004 4103 4106 4106 4121 • 4114 OOB 4106 004 OOO 018 a2B" -

003 010 002 002 006 4104 006 028- 015 03B — 013 4116 017 012 . 
007 020- 003 4137*- 4132*** 4127- 4126- 4111 4121 * 4124* 4128- 008 007 003 4116 . 
-007 -027** 4103 017 010 OIB ooe 032 — 029- 028 - 044 — 4112 010 on 018 4119-

-ooe .027 - -OOS 003 4106 OOO 4104 003 012 013 027- 4104 006 OOO 4102 4116 
-aoQ -OOB 4112 -003 OOS 006 OOB 4106 008 021 * OOB 002 ooe 4114 4117 4116 

17_ 

1. Ya—atoJwntvmigH 

2 Oei anampti in ia« ynr 
a Sgniflcvt \MigM loM, laal 2 yon 
4. "AcaeptaUcr MisM Km (at 

a MnpaciarwaigNanwirt/' 
7. lnii)actar<Mi(i^anheiWy 

WDlPHIIIIWwWlv flniOPOnM IJIUBWilg 
9iMoad(̂ gDr) 

1Q SdMnoliMtian 
11. Emoliaml tmmy <pmaraN^) 
12 ShFewdn0*(peiora*y) 
13. SalMKif)ijnB(peraaraMy) 
14. &«Giwban1erai fltwftlw 
1& BareiaeMlMRcacy, naHngliinB 
ia BaiVinwi|B(idHl-()m3eivad^ 
lA aflraMBnvwHuiio^ 
Age -ooe -027" -aoa <uo -aae ow -om aos ai2 ai3 027** 4um ooe ooo -oiB -aie 03**** -
Yew of eduction (BM -aoQ -gag ^12 -ooB aos oos oob -aos aog 021 * ooq one ooe -aw -ai? -ftw aio oai • 

Speaonan rank-order correlation (except between age and years of education, Pearson); * P<0.05, **P<0.01, ***P<0.001,- * As percent of current 
weight, i.e. the higher tlie value, the closer the "acceptable" or "happy" weight is to current weight (less stringent expectation);" Negatively 
scored (e.g. higher score, less impact of weight, less limitations, etc.; 

" The higher the value, the higher the discrepancy between perceived and ideal body image (higher body size dissatisfaction) 
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Table 14 shows intercorrelatioiis among predictors of weight change and also how these 

measures were associated with age and years of education. Spearman's rho values ranged 

finm between 0 and 0.48 (P<0.001), excluding the relationship between the two variables 

fix>m the weight outcome evaluations questionnaire, which were strongly intercorrelated 

(rho=0.79, P<0.001). Age and education years were generally not associated with 

psychosocial measures in Table 14, with some exceptions. Age was negatively correlated 

with having experienced significant weight losses (^10 lb) in previous 2 years, and 

positively associated with emotional stability and self-esteem. Years of education 

correlated positively with self-motivation. Older individuals reported more years spent in 

formal education. 

A multiple discriminant flmction analysis was conducted, entering all potential 

predictors, and using group membership (tertiles of success as defined previously in 

study ni) as the dependent variable (n=l 12). Personality factors were not included since 

16 subjects had not completed the 16-PF inventory (see Methods). A combination of four 

predictors (years at current weight, weight losses >10 lb in previous 2 years, "acceptable" 

weight outcome evaluation, self-motivation, and body size dissatisfaction) significantly 

predicted group membership (x^=37.3Sl, P<0.001). The overall classification accuracy 

of the model was 51.8%. Table 15 shows classification results per group. The accuracy 

to classify the most and the least successful individuals into the correct tertile was 622% 

(note that in both cases chance probability would be 33.3%). 
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Table 15 - Classificatioii results for discriminaiit function analysis (n=112) 

Predicted Group Membership 
Twmi Term 2 Terms Total 

Count Tertile 1 23 10 4 37 
Tertile 2 16 12 10 38 
Tertile 3 6 8 23 37 

% Tertile 1 62.2 27.0 10.8 100.0 
Tertile 2 42.1 31.6 26.3 100.0 
Tertile 3 16.1 21.6 62.2 100.0 

Tertile Inmost successful; Tertlle 3=lea8t successful 

Multiple regression analysis was also performed, entering independent variables in a 

stepwise fashion. Personality factors were not included and all predictors with correlation 

coefficients (for changes in weight) with a significance level below 0.30 were offered for 

entrance in the model. About 25% of the variance in weight changes was accounted for 

by this model (Table 16, variables sorted in ascending order of P value). A regression 

model using only subjects who completed all scales significantly associated with weight 

changes (bivariate analysis) was also performed, including 3 personality factors (n=90). 

Five variables significantly entered this model (B coefiBcient P<O.OS): Exercise obstacles, 

recent weight losses, self-motivation, and weight outcome evaluations. Adjusted was 

0.323 and the SEE was 3.44 kg (P<0.001). 
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Table 16. Multiple regression anafysis for changes in weight (n=112) 

8 ( P 

At least 10-lb loss in past 2 years 2.21 3.13 0.002 
Numt>er of diets in last year 0.40 2.90 0.005 
Self-motivation -1734 -2.81 0.006 
Years at current weight 0.26 2.38 0.019 
Exercise barriers (obstacles) 1.09 2.35 0.021 

Adjusted f^^.247, SEEs3.48 kg, P«0.001 
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STUDY lY -  PROCESSES OF CHANGE DURING WEIGHT 

LOSS:  16-WEEK CHANGE IN PSYCHOSOCIAL MEASURES 

AND THEIR ASSOCIATION WITH CHANGE IN BODY 

HABITUS AND EXERCISE OUTCOMES 

The objectives of this study wete firstly to identify which psychosocial variables 

significantly changed in the course of the 16-week intervention. Secondly, changes in 

these measures (process correlates) are related to changes in body weight and fat to find 

correlates of successful/unsuccessful participation. Thirdly, psychosocial correlates of 

change in exercise behavior attendance ate identified. Multivariate prediction models are 

presented for all outcomes. In this study, only subjects who completed follow-up testing 

are included (n=89). 

Table 17 describes 4-month changes m psychosocial measures and correlations between 

those variables and changes in weight, fat, and EEE, and % attendance. To correctly 

interpret correlation coefRcients involving body weight and fat change, it should be noted 

that a negative association indicates that an increase in the psychosocial score (which can 

be more desirable or less desirable, see legend for Table 17) is positively associated with 

weight loss. For example, physical fimctioning (SF-36) increased after 4-months (positive 

change) and was related negatively with change in weight (or positively with weight 
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reduction .̂ Thus, an increase in physical fiinctioning was associated with a decrease in 

weight. The same logic applies to fat change. For EEE change and attendance, the inverse 

reasoning should be employed as increases in EEE and high attendance are represented 

by a positive score. 
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Table 17. Foar-month change in psychosocial variables and association with 

changes in primary outcomes (n=82-89) 

Four-month change Psychos, scon (ch.) vs. outcomes (ch.) 

n Bm 4-ino Diff. (%) PtyclMMCial varfaU* \i WsigM Fatmaae EEE Attend. 

87 4.04 4.03 -0.01 0% Genefal wdal support •0.33" •0.26* 0.12 0.20 

87 88.8 922 3.44 4% — Physical functioning (SF-36) •0.36"* •0.30" 0.31 " 0.34" 
87 78.7 78.4 -0.29 OK Role limitations, phv«ical (SF-36) •0.09 -0.06 0.25* 0.04 
87 82.7 84.1 1.29 2% Bodily pain (SF-36) -0.33" -0.28" 0.19 0.12 
87 70.2 80.1 0.69 1% General health (SF-36) -0.21 -0.19 0.18 0.19 
87 60.7 71.1 10.37 17%-* Vitality (SF-36) -0.25* -0.24 * 0.35 "* 0.18 
87 93.2 929 -0.43 0% Social functioning (SF-36) 0.05 0.03 0.10 -0.01 
87 77.7 79.5 1.S3 2H Role limitations, emotional (SF-36) -0.09 -0.15 0.26 * 0.28" 
87 80.9 83.2 207 3% Mental health (SF-36) •0.17 -0.19 0.20 0.16 

87 4.14 4.42 0.29 7%"* Impact of weight - health -0.15 -0.16 0.12 0.12 
87 4.38 4.61 0.22 5**" Impact of weight • sodal functioning 0.03 -0.02 •0.02 -0.07 
87 4.60 4.78 0.18 4%" Impact of weight - work -0.01 0.02 0.11 •0.07 
87 4.17 4.61 0.45 11% •" Impact of wei^t • mobility 0.01 •0.02 0.11 0.12 
87 3.64 4.27 0.60 16%"* Impact of weight - self-esteem -0.21 • -0.22* 0.22* 0.08 
87 3.62 4.07 0.41 11%— Impact of weight • sex IHis -0.09 -0.07 0.03 0.04 
87 4.13 4.50 0.38 9%*" Impact of weight - daily life -0.08 •0.06 0.19 0.06 
87 3.65 3.42 -0.22 -6%~ Impact of weight - eating 0.28 " 0.21 -0.05 •0.09 

88 9.80 5.44 -4.16 •42% •** Deprassion (801) (neg) 0.02 0.01 -0.23* -0.18 
6B 0.87 0.74 -0.14 -15%" Mood -tension (POMS) (neg) 0.14 0.20 •0.20 -0.25* 
88 0.37 0.28 -0.08 •23%" Mood • depression (POMS) (neg) 0.18 0.18 •0.25* -0.25* 
88 0.44 0.33 -0.11 -25%"* Mood - anger (POMS) (neg) 0.01 0.02 •0.06 •0.02 
88 2.19 251 0.33 15%"* Mood-vigw (POMS) •0.27* •0.19 0.33 " 0.25* 
88 1.13 0.88 •0.26 •23%' Mood -fatigue (POMS) (neg) 0.12 0.06 •0.22* -0.12 
88 0.79 0.74 •0.05 •6% Mood - confusion (POMS) (neg) 0.13 0.16 •0.09 -0.29" 

87 8.90 13.62 4.77 54% "• Eating (cognitive) restraint (El) -0.49"* •0.46 "* 0.03 0.24 * 
87 9.19 6.23 -289 -31% *" Eating disinhibiUon (El) 0.37"* 0.33" •0.26 * -0.17 
87 6.24 3.62 -261 -42%"* Perceived hunger (El) 0.27* 0.27" -0.39 "* -0.13 
84 13.30 7.42 -5.81 •44%"* Binge eating (BES) 0.41 **• 0.42 *" •0.27* -0.25* 
84 223 1.79 •0.44 -20%"* Emotional eating - anger 0.35" 0.28* •0.15 -0.12 
84 224 1.84 -0.41 -18%"* Emotional eating • anxiety 0.23* 0.16 -0.16 •0.02 
84 Z72 212 -0.61 •23%"* Emotional eating - depression 0.33" 0.26* -0.15 -0.13 

88 3.09 278 -0.32 -10%" Exercise perc. iMrriers - time (neg) 0.26* 0.31 " -0.04 -0.20 
88 292 2.17 •0.75 -26% "• Exera'se perc. barriers -effort (neg) 0.31 " 0.25* •0.41 "• • -0.26" 
88 1.85 1.73 -0.13 -7% Exercise perc. barriers-obstacles (neg) 0.05 0.01 -0.22* -0.34 " 
84 4.04 4.18 0.17 4%* Exera'se self-eflicacy - resisting relapse -0.16 •0.22* 0.24* 0.13 
85 3.78 4.05 0.26 7% " Exercise self-efficacy • making time -0.23* -0.28" 0.29" 0.19 
87 3.44 3.84 0.38 11%"* Exercise intecest/enioyment (IMI) •0.27* -0.24* 0.17 0.15 
87 3.32 3.66 0.35 11% "• Exercise competence (IMI) •0.28" •0.25* 0.17 0.10 
87 3.30 3.78 0.49 15%"* Exercise importance/effbrt (IMI) -0.23* •0.23* 0.30" 0.08 
87 3.53 3.73 0.20 6%* Exercise pressure/tenskm (IMi) -0.35"" • -0.35"* 0.24* 0.20 
88 i17 2.75 0.57 26%"* Ex. social support - particip./involvment -0.35"' ' -0.28" 0.28" 0.12 
88 3.76 3.81 0.05 1% 

1
 

E 

1
 

i
 1 

1
 

3 

1
 

A -0.23* •0.22* 0.25 * 0.10 

83 3.20 239 •0.87 -27% "• Body size dissatfsfiKtkm (neg) 0.19 0.22* -0.06 •0.27* 
86 3.74 3.81 0.06 2% Selfcathexis -0.21 * •0.19 0.21 0.13 
86 3.19 3.50 0.31 10% "• Bodycathexis •0.17 -0.14 0.30" 0.14 
85 3.00 225 -0.73 -24% — Body shape concerns (BSQ) (neg) a32" 0.33" -0.22* -0.20 
82 1.88 2.13 0.29 16% "• Sports competence (PSPP) •0.07 •0.09 0.24* •0.02 
82 224 263 0.41 18% "• Physical conditkming (PSPP) -0.27* •0.26* 0.40 " * 0.09 
82 1.62 110 0.49 31% — Body attractiveness (PSPP) -a42~ * -0.33" 0.18 0.32" 
82 1.97 250 0.53 27%"* Physical self-worth (PSPP) -0.50" * -0.42 "* 0.44" * 0.30" 
82 2.3S 155 0.2S 10%"* Strength (PSPP) -0.13 •0.08 0.16 0.08 
88 8.73 9.39 0.67 8%"* Self^esteem/self-ooncspt 0.18 0.16 0.03 •0.02 
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Legend for Table 18: OjfMHference between follow-up and baseline score (paired t-test(br 
significance); EEE^exeiD'se energy expenditure; Peanon correlalion coefficients for change in 
psychosocial variables and change in prnnrary outcomes; Unless when indicated (neg), positive 
values for psychosodal changes indicate a change in the more desirable direction (e.g. more 
health, less impact of weight, more self-efficacy, etc.); (neg) indicates that for that that variable, 
a change in the more desirable direction is shown by a negirtive change (jess banriers, less 
depression, etc.); For eating variables, a positive value indicates an increase in the variable in 
question (i.e. higher restraint, disinhibition, and hunger) but desirability depends on interpretation; * 
fXO.OS. ** P<0.01. *** P<0.001 
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A large number of psychosocial variables changed significantly during the course of the 

program. Magnitude of change in scores for variables that changed significantly ranged 

fix)m 4% to 54%. Variables related to eating aspects were among those that registered the 

largest relative changes, particularly eating restraint (+54%), binge eating (-44%), and 

perceived hunger (-42%). Several mood variables such as BDI (depression) scores (-

42%) and several variables from the POMS inventory (15-23% changes) showed large 

relative changes, improvements in all cases. Body image and physical self-perception 

also improved substantially, in various dimensions (24-31% change), as did exercise 

perceived barriers, effort (-26%), while exercise social support, 

participation/involvement, increased (+26%). 

In contrast, general social support, several health and quality of life variables (except 

physical fimctioning and vitality scales), fatigue and confusion (POMS), exercise 

perceived barriers (obstacles), exercise social support (rewards/punishment), and self-

cathexis were variables where a significant change (P<O.OS) was not observed. Some 

variables that changed significantly during the program were nevertheless not related 

with any outcome changes. Most measures of weight impact on several quality of life 

measures (IWQL) did not relate with weight or other outcomes. The same was true for 

recent (1 week previous) feelings of anger (POMS), perceived physical strength and self-

esteem. 

As expected with discrete interval data (e.g. Likert-type scale), a strong negative 

relationship was found between baseline and change scores for the large majority of 
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psychosocial variables. Subjects who scored the highest in a given construct at baseline 

may not have been able to increase their scores at 4-month very much, if at all, whereas 

subjects who scored the lowest at baseline had the possibility of an increased score. For 

the 9 variables that changed significantly after 4-months but were not correlated with 

primary outcomes, partial correlations for changes in weight were performed, adjusting 

for baseline scores. In all but one case (impact of weight on health, r=-0.24, P=0.026), 

these measures were still not correlated after adjustment, suggesting baseline scores were 

not a factor in the associations after 4-months. 

Regarding associations among psychosocial changes and outcome changes, five measures 

(role limitations due to physical problems, depression [BDI], fatigue [POMS], body 

cathexis, and sports competence [PSPP]) were associated with EEE but not with any 

other measure (weight, fat, or attendance). In all cases, desirable changes (i.e., fewer 

limitations, fewer depressive symptoms, higher perceived competence, etc.) fix)m 

baselme to 4-months correlated with increases in exercise. Three other variables were 

associated with EEE and attendance but not with change in weight or fat change (role 

limitations due to emotional problems, depression [POMS], and exercise perceived 

barriers). Equally, for these measures, "positive" changes (e.g. less perceived barriers) 

predicted positive changes in EEE (increase) and higher attendance. Two mood variables 

(POMS) were significantly and positively correlated with attendance; a reduction in 

feelings of tension/anxiety and confusion/bewilderment predicted higher attendance. 

Change in scores related to mood and emotional/mental health appeared to be associated 
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with changes in EEE (and in some cases attendance) at a considerably higher level than 

they were related with weight and fat changes. Vitality and limitations due to emotional 

health (SF-36), depression (BDI), and general mood (POMS), all correlated with changes 

in exercise behavior that did not translate into proportional (i.e. of similar correlation 

magnitude) changes in weight. Perceived exercise obstacles ("limiting health reason", 

"too many family obligations") showed a similar pattern; related with exercise and 

attendance but not with weight/fat changes. Perceived exercise effort barriers ("too lazy", 

"not motivated", "exercise is... too tiring, ...boring, ...inconvenient") was associated 

with all three outcomes, while time barriers ("too busy", "not enough time", "exercise 

interferes with work") predicted change in weight/fat but not in EEE. The strongest 

bivariate correlates of change in EEE were change in physical self-worth and 

conditioning, effort barriers and effort/importance exercise intrinsic motivation ("I try 

hard at..., put a lot of effort in..., and it's important to me to do well at... physical 

activities"), and feelings of hunger (less hunger correlated with more exercise). 

Physical health and body self-perception, mood/emotional factors, exercise perceived 

barriers, binge eating, and eating restraint, were among the strongest bivariate correlates 

of attendance. Although the distribution of attendance scores was negatively skewed and 

leptokurtic (scores concentrated on the positive side of the distribution curve), using 

rank-order correlations did not substantially change any correlation coefGcient obtained 

with the Pearson product-moment procedure (used in Table 17), nor was their 

significance level altered. Figure 9 depicts the association of weight change with two of 

its strongest predictors, change in eating restraint and change in physical self-worth. 
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Figure 9. Significant correlates of change in body weight (n=89) 

Changt Eating RMtraint Changa Phyaieal 8air*worth (PSPP) 

In general, weight and fat mass associations with change in psychosocial variables were 

very similar. The strongest process correlates of weight and fat mass can be organized in 

4 general categories: i) physical/body-related variables (e.g. physical fimction, bodily 

pain, body shape concerns, physical self-worth, body attractiveness), ii) exercise 

determinants, such as perceived barriers (except obstacles), intrinsic motivation and 

social support, iii) eating-related variables (eating restraint, binge eating, emotional 

eating), and iv) social support, of a general kind as well as specific to exercise behavior. 

A theory-driven or otherwise-specified hierarchical regression model to predict changes 

in weight, fitting the extended number of predictors Usted in Table 18, is difficult to 
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conceptualize as the time firame for changes in different variables throughout the 

intervention cannot be estimated with confidence. Thus, the amount of the variance in 

weight change predicted by each of the 4 primary sets of variables was first tested for all 

predictors within each set (Table 18). Baseline weight was forced into all models, to 

adjust for its effects on dependent and independent variables, and the remaining variables 

(all predictors per category, whether they were found significant before or not) entered in 

a stepwise fashion within each category (e.g. for eating variables, baseline weight was 

forced in step I, and all potential predictors related to eating were entered in step 2). Two 

variables entered each of the four models (P<O.OS for B coefBcient) and eating-related 

variables accounted for the largest share of the weight change variance (about 29%), 

among the 4 sets of related variables. 
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Table 18. Catcgoiy-driven regression models for change in weight (n=89) 

Category, indapwKtefltviriablM in the modal Adj./?' SEE P 

Socml support vaikibles (whole modeO 0.153 3.40 0.001 
Baseline weight (forced in) 0.6S0 
General social support 0.019 
Exerdse partidpation/invoivenient 0.006 

Body-related variables 0.272 3.is <o.ooi 
Baseline weight (forced in) 0.931 
Physical self-worth <o.ooi 
Bodily pain 0.008 

Exercise-Elated variables 0.142 3.42 0.001 
Baseline weight (forced In) 0.575 
Pressure/tension 0.001 
Time preceived barriers 0.028 

EaUng-related variables 0.291 3.11 <0.001 
Baseline weight (forced In) 0.346 
Eating restraint <o.ooi 
Binge eating 0.003 

Using the smaller number of variables that emerged from the previous analyses, an 

overall model was tested, including those and other significant predictors (not included in 

the 4 previous categories). It was hypothesized that changes ui perceived social support, 

increases in self-efiGcacy, and decreased perceived barriers to be active (all of which were 

targeted early in the 16-week curriculum) preceded and induced positive changes in 

exercise behaviors in the initial stages of the intervention. Higher levels of exercise 

would enhance exercise intrinsic motivation and physical self-worth, and could also 

reduce perceived bodily pain. Regular exercise and improved self-image, self-e£Bcacy, 

and health may positively influence eating behavior and eating-related cognitions (such 
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as higher restraint and less binge eating). Collectively, increases in, and maintenance of, 

regular physical activity, along with healthier eating behaviors should lead to weight 

reduction. 

A hierarchical multiple regression model was specified accordingly, entering baseline 

weight first, significant exercise-related and social support variables in step 2, then actual 

EEE changes (step 3), followed by significant exercise intrinsic motivation and physical 

self-worth variables (step 4). Finally, changes in significant eating variables were 

introduced. Some variables were later removed as their coefficients indicated they 

contributed only minimally or not at all to the model, biasing other coefficients and 

reducing overall adjusted coefficient of determination. Other variables not included in the 

previous sets of predictors (e.g. mood, perceived impact of weight, etc.) were also tested, 

one by one, to assess if they would significantly increase the explanatory power of the 

model. Two variables, self-esteem and physical conditioning, entered the model (P for B 

coefficient <0.05), but in the direction opposite than expected, i.e. their increase predicted 

weight gain, after all other variables were in the model. Since the two variables' means 

showed a significant increase after 16 weeks, and because in real life, decreasing self-

esteem and physical self-perception in subjects will never be targeted, the two variables 

were removed firom the prediction model. Results for physical conditioning, which was 

predictive of weight loss in the bivariate analysis, are probably a statistical artifact caused 

by high level of intercorrelations with other independent variables. Changes in self-

esteem, however, were negatively associated with weight loss (if not statistically 

significant, P=0.10) and multiple regression results may reflect a true association, after 
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accounting for other predictors. The final model is shown in Table 19. 

Table 19. Hierarchical multiple regression model for change in weight (n=49) 

IndapMidintvarUiblM (change) B 

Stepi Baseline weight 

Sdap 2 General sodal support 
Physical self-worth (PSPP) 

Step 3 Exerdse energy expenditure 
Exerdse pressure/tension (IMI) 

step 4 Eating restraint (El) 

-0.027 0.309 

-1.044 0.064 
-1.461 0.037 

•0.005 0.042 
•0.582 0.151 

-0.369 <0.001 

'(ag 
0.000 0.866 

0.290 <0.001 

0.331 0.083 

0.450 <0.001 

Adjusted R®=0.410, SEE=2.84 kg, P<0.001; P(ch.)=P for if change 

The actual time sequence of the cognitive and behavioral changes reflected on 

questionnaires' scores cannot be estimated accurately with only two time data points. 

Nevertheless, this model supports the concept of increases in perceived social support 

and feelings of self-worth (primarily as they relate to trusting, and feeling proud of, one's 

physicality) leading to increases in physical activi  ̂and exercise intrinsic motivation (in 

this case, feeling more relaxed and less anxious regarding becoming more involved in 

physical activities). Increased eating restraint was the remaining independent significant 

variable entered and the only eating variable that predicted weight changes in this model. 

The fact that it entered the regression model after all other significant predictors were 

present, indicates that changes in eating restraint are independent of (and may follow) 

changes in exercise behavior. 
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Changes in self-reported eating restraint may be associated with actual changes in dietary 

intake. Although dietary changes are not available for analysis in this study, baseline data 

suggests this may be true, as eating restraint was negatively associated with baseline 

carbohydrate intake (r=M).25, /'=0.017) and with energy intake, if slightly below 

significance levels (r= .̂20, P=0.060). Dietary intake changes should account for some 

share of the variance in weight change that the previous model does not explain (about 

60%). 

Table 20 shows process variables that were significantly associated with changes in 

exercise levels. Because baseline EEE was significantly (and negatively) associated with 

subsequent changes, correlation coefficients for EEE adjusted for baseline levels are also 

shown. Only correlations for significant predictors (P<O.OS) are listed in Table 20. 
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Table 20. Significant process correlates of change in EEE (n=49) 

Psychosocial variable EEE EEEadJ* EEEadJ" 

Physical Functioning (SF-36) 0.31 ** 0.29- 0.17 
Role limitations, physical (SF-36) 0.25 • 0.23* 0.21 
Bodily Pain (SF-36) 0.19 0.23* 0.12 
General Health (SF-36) 0.18 0.24* 0.17 
Vitality (SF-36) 0.35 — 0.34- 0.27* 
Role limitations, emotional (SF-36) 0.28* 0.29- 0.28-
Mental Health (SF-36) 0.20 0.23* 0.18 

Impact of weight - self-esteem 0.22 • 0.22* 0.16 
Impact of weight - daily life 0.19 0.24* 0.22* 

Depression (Beck) -0.23* •0.25* •0.26* 
Mood - depression (POMS) -0.25* -0.22* •0.17 
Mood - vigor (POMS) 0.33" 0.31 - 0.23* 
Mood - fatigue (POMS) -0.22* •0.20 -0.18 

Eating disinhibition (El) -0.26* •0.29- -0.16 
Eating hunger (El) •0.39*" -0.34 - -0.26* 
Binge eating (BES) •0.27 • -0.28* -0.13 

Exerdse perceived barriers - effort •0.41 •** -0.41 — -0.32-
Exerdse perceived bam'ers - obstacles •0.22* -0.22* -0.22* 
Exerdse self-efRcacy - resisting relapse 0.24* 0.26 * 0.20 
Exerdse seif-efficacy - making time 0.29- 0.30- 0.23* 
Exerdse importance/effort (IMI) 0.30- 0.25 * 0.19 
Exerdse pressure/tension (IMI) 0.24* 0.26* 0.13 
Ex. sodal support - partidp./involvment 0.28- 0.22* 0.11 
Ex sodal support - rewards/punishment 0.25* 0.24 * 0.17 

Bodycathexis 0.30- 0.32- 0.28-
Body shape concerns •0.22* -0.25* -0.13 
Sports competence (PSPP) 0.24* 0.23* 0.23* 
Physical conditfoning (PSPP) 0.40-* 0.36- 0.29-
Body attractiveness (PSPP) 0.18 0.23* 0.09 
Physical self-worth (PSPP) 0.44 — 0.48 — 0.33 -

* Adjusted for baseline EEE;" adjusted for baseline EEE and vMight changes 

Change in exercise determinants (perceived barriers, exercise seif-efficacy, exercise 

social support, etc.), physical self-perception (particularly physical self-worth), and SF-

36 variables associated with physical health and fimctioning were among the strongest 
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predictors of change in moderately intense, structured physical activiQr. Besides positive 

changes in physical health, improvements in emotional health and mood also seemed to 

accompany increases in exercise levels. Exercise was also associated with important 

changes in eating behavior, namely less feelings of hunger and lower disinhibition (more 

self-control when faced with external/internal triggers to overeat), and also less 

symptoms of binge eating, as assessed by the Binge Eating Scale. Figure 10 shows 

individual data points and regression lines for some of the stronger relationships, 

covering various dimensions among psychosocial factors. 



179 

Figure 10. Significant correlates of change in exercise energy expenditure (ns89) 
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Despite the fact that changes in EEE were moderately associated with weight changes 

/'<0.001), an expected observation, data in Table 17 suggest that some changes 

in psychosocial factors may be associated with EEE independently of changes in body 

weight When changes in EEE were adjusted for changes in weight, several variables 

remained significantly associated, though most coefRcients were reduced. Role 

limitations due to emotional problems, depression, and exercise perceived barriers 

(obstacles) were variables for which the adjustment had little or no effect at all, indicating 

that they may impact EEE behavior, regardless of the degree of success at losing weight. 

A multiple hierarchical regression model for changes in EEE was built, entering baseline 

EEE in step 1 (forced in), followed by physical activity determinants of adoption 

(exercise perceived barriers, self-efficacy, and social support (stepwise). Expected 

outcomes from exercise adoption were then entered, in the following order: first, physical 

functioning and physical health variables (e.g. physical limitations, pain), then physical 

self-perception and satisfaction with body (e.g. body cathexis, body shape), followed by 

changes in mood and mental health (vitality, depression, emotional limitations, etc.), all 

in stepwise fashion. Finally, changes in eating-related variables were entered (hunger, 

binge eating, etc.). 

Some variables entered the model significantly but their coefficients dropped 

substantially when succeeding variables entered, and they were removed. The final model 

is described in Table 21. 
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Table 21. Hierarchical multiple regression model for change in EEE (n=89) 

IndtptndMit variaUM (change) B P R' 

Stop f Baseline EEE •0.44 <0.001 0.170 <0.001 

Sfep2 Exerc. self-efficacy, resisting relapse 28.5 0.104 
Exerc. soc support, rewards/punishment 67.1 0.031 0.227 0.011 

SiBp3 Physical functioning (SF-36) 3.09 0.058 0.313 0.009 

Sltp4 Physical self-worth (PSPP) 109.5 <0.001 0.427 <0.001 

StapS Limitations, emotional protriems (SF-36) 0.67 0.037 0.460 0.028 

SlepS Eating restraint (El) •8.99 0.013 0.500 0.013 

Adjusted ^^=0.457, SEE^IOS kcal/d, P<0.001: P{cft.)=P for change 

About half of the variance in EEE changes could be explained by the hierarchical 

regression model shown in Table 21. The model is consistent with the sequence of 

cognitive and behavioral changes proposed. Higher exercise self-efficacy and social 

support (which may explain a reduction in perceived barriers) could lead to the adoption 

of regular physical activity, translating into better physical health and an unproved 

physical self-concept. Psychological benefits could arise from those behaviors (improved 

mood and vitality, less depressive symptoms, etc.), represented in the model by less 

perceived role (work, daily life) limitations due to emotional problems. After other 

significant predictors were in this model, eating restraint also entered in a significant 

way, showing a negative association with changes in exercise. In other words, once other 

factors were accounted for (especially physical self-worth and self-reported emotional 

problems), decreases in eating restraint was associated with more physical activity, a 
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finding that apparently opposes the positive relationship of eating restraint with weight 

changes. 

Table 22 describes process correlates of attendance rates, first unadjusted and then 

adjusted for weight changes and weight+exercise changes. Isolating specific 

determinants of attendance &om variables such as exercise adoption, dietary compliance, 

and weight changes is somewhat artificial as there are certainly important common and 

synergistic (e.g. motivational, environmental, biological, etc.) effects among them. 

Furthermore, in this program, the range of attendance rates among completers was 

somewhat limited (71-100%). These limitations notwithstanding, it is interesting to note 

that change in some psychosocial variables consistently correlate with attendance scores, 

even after different levels of adjustment. 



Table 22. Process correlates of attendance (ns89) 

Ptychosocial variabl* (change) i ikttandance AttadJ* AttadJ" 

Physical Functioning (SF-36) 0.34" 0.23* 0.20 
Role limitations, emotional (SF-36) 0.28" 0.27* 0.20 

Mood - tension (POMS) •0.25* -0.21 • -0.21 * 
Mood - depression (POMS) -0.25* -0.19 -0.20 
Mood-vigor (POMS) 0.25* 0.16 0.09 
Mood - confusion (POMS) ^).29" -0.26* -0.27 • 

Eating restraint (El) 0.24* 0.06 0.06 
Binge eating (BES) -0.25 * •0.10 •0.02 

Exera'se percaved barriers - effort •0.28" -0.18 -0.12 
Exerdse perceived bam'ers • obstacles -0.34" -0.35"* •0.33 " 

Body size dissatisfoction •0,27 • -0.22* -0.11 
Body attractiveness (PSPP) 0.32" 0.17 0.14 
Physical self-worth (PSPP) 0.30" 0.13 0.07 

* Adjusted for weight changes;" adjusted for weight and EEE changes 
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STUDIES 1 THROUGH 4 -  AN INTEGRATED VIEW 

Figure 11 summarizes interrelationships among baseline and process predictors of 

weight loss, and between these factors and weight outcomes (studies I - IV). For 

simplicity, only significant associations are depicted. For multiple predictors 

(psychosocial variables), unadjusted multiple R is shown (for better comparison with 

bivariate r), and independent variables in each model ate the ones listed before, in various 

sections of studies I-IV. 

A multiple discriminant function analysis was conducted for the 89 completers, entering 

all potential predictors, baseline and process, and using group membership (tertiles of 

success) as the dependent variable (Table 23). A combination of 7 predictors (baseline: 

years at current weight, number of diets in previous year, self-motivation; chances: eating 

restraint, physical self-worth, intrinsic motivation - pressure tension, and general social 

support) significantly predicted group membership (x^=66.272, P<0.001). The overall 

classification accuracy of the model was 68.5%. The accuracy to classify the most and 

least successful individuals into the correct tertile was 72.4% and 73.3%, respectively (in 

both cases, chance probability would be 33.3%). 
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Table 23 - Classification results for discriminant function anafysis (n=89) 

Predicted Group Membership 
Tetmi TetrnZ TBrtie3 Total 

Count Tertitel 21 7 1 29 
Tertile2 5 18 7 30 
Tertile 3 4 4 22 30 

% Tertilel 72.4 24.1 3.4 100.0 
Tertile 2 16.7 60.0 23.3 100.0 
Tertile 3 13.3 13.3 73.3 100.0 

Teilile 1=most successful; Teitile S^least successful 

All variables were considered (baseline and process) and an overall regression model was 

calculated. The goal was to determine how much of the variance in 4-month weight 

reduction could be explained by all variables that were assessed before, during, and at the 

end of die intervention. Figure 12 summarizes that regression model. All major 

predictors are included in the table except for psychosocial factors (baseline and process) 

where only variables that significantly entered the hierarchical regression model are 

listed. In this model, baseline predictors were entered first, then process variables, 

including attendance and changes in exercise. For comparison, bivariate correlation 

values are listed for all measures. When no ts (t-value for B coefficient in regression 

equation) figure is listed, the corresponding variable did not enter the regression model 

(?<0.10 was used). Between 55 and 60% of the variance in weight loss was accounted 

for (?<0.00l), and weight changes could be predicted with a standard error of i2.5 kg. 



Figure 11. Baseline and process determinants of weight loss: significant interreiationsiiips (n=89) 
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Figure 12. Baseline and process determinants of weigiit loss: predicting weight reduction (ns89) from significant 

and non-significant factors in iiierarciiicai multiple regression 

READINESS FACTORS 
(Bas9HnB) 

Historical 
variables (...) 

Psychosocial 
variables 

AQ0 
(r«v=-0.11) 
Years of education 
(rbi,=-0 04) 

Setf-motivation 
(fho= )̂.2B*; tB=-3.11~) 

Number of diets (prev. year) 
(rtK)=0.37—; tB=1.98t) 

Years at cunent weigtit 
(rtw .̂19; tB=2.92") 

PROCESSES OF 
CHANGE 

(CognUive/Behavionl) 

Body habitus 
(Weight) 

Energy expendit. 
(Exercise) 

Dietary Intake 
(Energy) 

Psychosocial 
variables A (...) 

Body weight 
<r,̂ =0.02) 

Erarcise energy expenditure 
(rw»»0.10) 

Total energy intaice 

Attendance 
(%, 16 sessions) 

Energy expendit. 
(Exercise A) 

Eating restraint (El) 
(rM.= .̂49—: tB=-4.35-~) 

Pfiysical self-worth (PSPP) 
(rtt,=-0.50—: tB=-1.82t) 
Exercise pressure/tension (IMI) 
(r6„=-0.35—: te-1.82t) 

%AtterMlanoe 
(ru,=-0.36*~i te—1.70t) 

Exercise energy expenditure 
(r«,=-0.37*-:tB=-1.73') 

OUTCOMES 
(FoHow-up) 

Body Weight A 

Hierarchical multiple 
regression mooM (or 4-
morrth body weigW 
change; 

/^»0.S68 
Aoyustad f^=Q.S2& 
SEE-2.54kg 
F=13.2, P<0.001 

rtiv'coefncienl for IMvaiiate Pearson correMion wNh weigtM change (Spearman's iho for seir-molivation); t,̂  value for 8 ooamctant in a hierachical mode (tMhen no t-vahie I* shoiwn, 
vaiial)le did not not enter model (8 ooeffidant P>0.10); • P<0.10 'P<O.OS, **P<0.01, ***P<0.001; a negative value indicates a posittve relationship vrith wieight loss; A indicales change 



188 

In addition to the previous findings, and also to provide an integrated view of the four 

studies, it was important to assess if there were variables that were consistently associated 

with outcomes, across studies and across analyses. For this exercise, it is necessary to 

first divide variables into two groups. The first are variables (readiness) that were not 

measured after the program because they could change (e.g. happened in the past), are 

stable and not expected to change (e.g. personality), or because they only applied to 

baseline measurements (e.g. short-term expectations). The second group of variables 

(readiness/process) are variables that were measured before and after the program since 

their change was thought to be relevant to and during the process of change. 

In this first case, out of three criteria: (i) associated with body weight before the study; 

(ii) predictive of dropout; and (iii) predictive of weight loss (all sample considered), the 

following variables were significant for all three outcomes: 

- Vigor/activity (POMS): more vigor associated with lower weight (i); completers had 

higher scores than did dropouts at baseline (ii); predictive of larger weight losses 

(iii);; 

- Body Size Dissatisfaction (self-ideal disparity): higher in heavier individuals (i); 

higher in non-completers (ii); predictive of less weight loss (iii) 

The following variables matched two criteria (in all cases, more positive aspects related 

to better outcomes): 



189 

- Impact (pcrccived) of Weight on Work: (ii) (Ui) 

- Impact (pcrceived) of Weight on Health: (i) (iii) 

- Role Limitations Due to Emotional Problems (SF-36): (ii) (iii) 

- Exercise Perceived Barriers, Obstacles: (i) (iii) 

- Personality, Emotional Stability: (ii) (iii), note smaller sample sizes 

- Personality, Openness, being Forthright: (ii) (iii) note smaller sample sizes 

In the case of readiness/process, they could meet the previous three criteria (i-iii), plus 

two additional criteria: (iv) had a positive change during the intervention; and (v) their 

change was associated with weight changes. The following variables met all five criteria: 

- Vigor/activity (POMS): (i-iii); significant 16-week increases (iv); was positively 

correlated with weight losses (v) 

- Body Size Dissatisfaction (self-ideal disparity): (i-iii); significant 16-week 

decreases (iv); was negatively associated with weight losses (v) 

The following variables matched four of five criteria (in all cases, more positive aspects 

related to better outcomes): 

- Impact (pcrceived) of Weight on Work: (i-iv) 

- Impact Operceived) of Weight on Health: (i-iv) 

The following variables matched three of five criteria, including criteria (iv) or (v) (in all 
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cases, more positive aspects related to better outcomes): 

- Physical Functioning (SF-36): (i) (iv) (v) 

- Exercise Self-effica ,̂ Making Time: (iii) (iv) (v) 

Exercise Competence (IMI): (i) (iv) (v) note that (i) means associated with fat, not weight 

- Exercise Importance/Effort (IMI): (ii) (iv) (v) 

- Exercise Social Support, Participation/Involvement; (i) (iv) (v) note that (O means 

associated with fat, not weight 

- Exercise Social Support, Rewards/Punishment: (i) (iv) (v) note that (i) means associated 

with fat, not weight 

- Body Shape (concerns): (ii) (iv) (v) 

- Physical Conditioning (PSPP): (i) (iv) (v) 

- Body Attractiveness (PSPP): (i) (iv) (v) 

- Physical Self-worth (PSPP): (i) (iv) (v) 

- Self-esteem/Self-concept: (iii) (iv) (v) 

The previous classification sheds some common light on the relative importance of the 

variables in this study that were associated with body habitus outcomes. However, the 

above criteria are blind to the magnitude of associations above the chosen alpha level of 

0.05 (e.g. associations significant at P=OM and at i'<0.001 are treated equally in this 

summary) cutoff and also to interactions among variables. Other variables, while they did 

not meet the previous criteria, emerged in some analyses as particularly strong (e.g. 
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/'<0.00l) predictors/correlates of outcomes, or were significant variables entering 

multivariate models. They are: 

- Years at Current Weî t 

Significant Weight Loss (>10 lb) in Previous 2 Years 

- Weigiit Outcome Evaluations ('*acceptable'*/**happy** weigiit loss) 

- Self-motivation 

- General Social Support 

Eating Restraint (EI) 

- Depression (BDI) 

NOTE - Tables 8, IS, 16,19, and the first paragraph following Figure 4 ("Multiple 

regression analysis...") provide more details that clarify the relative importance of each 

of these variables. 

The main hypotheses of this study - that dieting/weight history and psychosocial 

variables assessed at baseline would be associated with baseline and changes m body 

habitus and other outcomes (adherence, exercise); that prospective (readiness) profiles of 

success and non-success could be determined fiom baseline data; that important and 

significant changes in psychosocial factors would occur during the 16-week intervention; 

and that changes in psychosocial measures during the intervention would be related with 



changes in primary outcomes - were confirmed. 
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4. DISCUSSION 

In a sample of 112 overweight middle-aged women, the relationships between 

psychosocial measures and dieting/weight history, and body habitus variables (weight, 

body composition, fat distribution), before and after a four-month weight reduction 

program, were studied. Three principal questions were addressed in these studies. First, 

characteristics of subjects at baseline were analyzed and associations with body habitus 

before the program were determined (i.e., which variables were cross-sectionally 

associated with body size, composition, and fat distribution). Secondly, baseline variables 

were studied to determine if and which of these predicted success and non-success at 

treatment's end. Success was defined as weight/fat changes, exercise behavior changes, 

and program completion and attendance. The third question focused on how changes in 

psychosocial variables, for those subjects who completed the 16-week program, were 

compared with changes in body habitus, exercise, and attendance. 

Two unique features of this study were the comprehensive psychometric battery, 

covering a wide array of areas previously identified as relevant to weight management 

(18,83,139,140), and the prospective design. Despite the fact that some important 

variables (e.g. changes in diet, life events, job situation, etc.), were not assessed in the 

current study, no previous research with similar aims has measured subjects so 

extensively to determine which subject characteristics (at baseline and has they changed) 
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were associated with outcomes. With the exception of the dieting/weight history 

instrument (assessed by a questionnaire designed purposely for this study) and one other 

instrument, still in its validation process (Martin process), all other variables were 

measured using previously validated, psychometric instruments (see Appendix 8 for 

names and references for questionnaires). 

We found that baseline characteristics assessed by questionnaire (no direct observation 

was made) could predict approximately 25-30% of changes in weight after 4 months and 

predict group membership (tertiles of success) with approximately 62% accuracy. 

Secondly, we found process variables predicted 40-45% of weight changes, using a self-

selected sub-sample of completers-only. Thirdly, baseline and process variables together 

explained about 55% of 4-month changes in weight. 

In the current study, when subjects' psychosocial characteristics at baseline were 

correlated with their weight and body composition at baseline, various cross-sectional 

associations were found. QualiQr of life, physical self-concept and body image, and to a 

lesser degree positive mood, were negatively associated with weight and fat levels. 

Measures in this study were chosen to cover a wide array of areas thought to be relevant 

in the study of obesity and weight loss. However, the proliferation of measures used in 

the field, populations studied, and different samples used make it difBcult to compare 

results across studies. Many different measures are available to study eating/weight-

related self-efficacy (73,117,123,126) while a recent meta-analysis (65) identified four 
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different measures of depression, and five distinct instruments for self-concept. 

Thompson reviewed 30 paper-and-pencil instruments that have been used to measure 

different components of body image disturbance (157). To measure obesity-related 

quality of life, at least 5 measures are available (158). Gill and Feinstein identified and 

critically reviewed more than 150 general quality of life instruments in 75 published 

articles (159)! 

The Medical Outcomes Study Short-Form (SF-36) Health Survey, as a measure of health-

related quality of life (HRQL), has been widely used, including with obese populations, 

and comparisons can be established. This questionnaire covers eight different areas of 

well-being (see Appendix 8) that can be grouped into physical, emotional/psychological, 

and general health categories (149). The association of body weight with HRQL, as 

assessed by the SF-36, is well documented. Fontaine et al. found that 312 obese subjects 

seeking treatment (BMI=38.1 kg/m  ̂age=39,74% females) had significantly lower 

scores compared to adjusted US norms (P<0.001), m all eight domains of the SF-36 

(160). Compared to mildly obese (BMI=29.2 kg/m^), significantly lower (worse) scores 

in all but two scales (Role Limitations due to Emotional Problems, and mental health) 

were found for the heavier group (BMI=34.5 kg/m^), results that are very similar to the 

ones presented in Study I (see Table 3). 

Within the SF-36 dimensions, scales pertaining to physical health are more affected by 

the degree of obesity, similar to those findings fiom the large-sample Nurses Health 

Study (161). Analyzing SF-36 physical fimctioning scores physical Functioning, Role 
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Limitations Ehie to Physical Problems, Bodily Pain, and Vitality) of69,902 participating 

women (age=S9, wide range of BMI values - mean not reported), Coakley et al. found 

that scores for all four domains worsened progressively fix)m the lowest (BMI around 23 

kg/m^) to the highest (BMI > 40 kg/m^) of 8 BMI categories (161). All categories were 

significantly different fiom its closest category for all 4 domains including differences 

between overweight and obese individuals. The impact of BMI on physical functionmg 

was independent of important co-morbidity factors (hypertension, diabetes). The authors 

concluded that "the magnitude of functional limitations among overweight individuals is 

striking especially when combined with other risk behaviors such as smoking and being 

sedentary" (161). Although these studies are cross-sectional and many individuals may 

have had physical impairments before they became overweight, evidence that participants 

in the Nurses Health study who had been steadily obese for 10 years bad similar, if not 

higher, limitations than those measured cross-sectionally, suggests a causal effect of 

obesity on physical impairment. 

While previous research (68,158,160-166) and data presented in the present dissertation 

attest to the impact of carrying extra weight on physical functioning, effects of excess 

weight on emotional and psychological functioning are also important. In the present 

study, associations between BMI and the 3 scales measuring emotional well-being in the 

SF-36 inventory (Mental Health, Role Limitations Due to Emotional Problems, and 

Social Functioning) were only significant for social functioning, and at a lower degree 

than for physical fimctioning. Similarly, in the Profile of Mood States (POMS) 

questionnau», the two scales more related to physical fimctioning (vigor/activity and 
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fatigue/inertia) were related to BMI and fat, whereas tension/anxiety and 

confusion/bewilderment (markers of mental functioning) were not. Fontaine et al. found 

strikingly similar results (160): differences among 3 categories of overweight/obesi  ̂

(BMIs: 29,35, and 49 kg/m , respectively, for each category) were significant for social 

functioning but not for emotional limitations or mental health, although the latter 

variables revealed similar trends (i.e. worsening profile with increased BMI). One other 

study found comparable results, showing overweight and obesity associated with physical 

but not emotional health when compared with normal weight subjects (166). Using both 

obesity-specific and general measures of well-being, Le Pen at al. found that obese 

subjects (BMI >29.9 kg/m^) had a worse physical health profile than overweight 

individuals (BMI=27-30 kg/m^), while in psychological/emotional health measures, the 

two groups were similar. It may be the case that while degree of overweight affects 

physical health relatively uniformly, its impact on mental and emotional health is more 

selective with some susceptible individuals being affected and others not. A recent study 

showed that chronic ilbesses were strong covariates of the impact of obesity on 

emotional distress (162), a fact not accounted for in many previous reports. Other health 

conditions and a higher psychological susceptibility may also render some obese 

individuals particularly prone to emotional distress. 

Some of the strongest correlates of BMI, fat, and fat distribution in the present study were 

within scales finm the Impact of Weight on Quality of Life (IWQL) questionnaire 

particularly the Health, Social/Interpersonal, and Daily Life domains) and with scales 

finm the Physical Self-Perception Profile (PSPP) questionnaire specifically Physical 



198 

Conditioning, Body Attractiveness, and Physical Self-Worth. These two instruments are 

relatively new and few data are available to compare with the current results. Very 

recently, all S scales of a reduced version of the IWQL questionnaire were found to be 

highly correlated with BMI (P<0.001) in a large sample of996 individuals with BMI 

values between 27 and SO kg/m  ̂(167). Previously, the same research group had reported 

the IWQL scales to be sensitive to the positive impact of a weight loss program in men 

and women (71). 

No study could be found that has used the Physical Self-Perception Profile (PSPP) in 

overweight and obese samples. This instrument has sound theoretical and psychometric 

properties (72,168) and assesses the component of self-esteem associated with body and 

physical functioning. Interestingly, while the three scales mentioned (Physical 

Conditioning, Body Attractiveness, and Physical Self-Worth) were negatively related to 

BMI and famess, the two remaining scales, more specific to physical exercise (sports 

competence and physical strength) were positively associated with fat-firee mass. The 

moderate to strong associations observed suggest that these two instruments (IWQL and 

PSPP) may be useful to evaluate the impact of obesity and weight loss. 

In this study, scores in the Beck Depression Inventory (BDO, a widely used instrument to 

assess the magnitude of depressive symptoms, were significantly associated with fat 

mass, and more strongly with central fat, as assessed by the WHR and the waist 

circumference. The association of fat and waist circumference with depressive symptoms 

was stronger when the most depressed individuals (the 19 subjects who scored IS or 
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higher, a cutpoint for possible clinical depression) were removed fix)m the analysis. In 

fact, several individuals among the more distressed group showed relatively low BMI and 

waist circumference values. In addition, it was observed that subjects with BDI scores 

above IS lost about half the weight than subjects with lower scores (P=0.03) despite the 

fact the bivariate association of baseline depression with subsequent weight loss was not 

significant (P>0.05). 

A review of the literature concerning the association of depression with body weight and 

obesity reveals a mixed picture with studies showing a positive (169-171), a negative 

(163,172,173) or no association (174). More recently, a few large-sample, prospective 

studies have become available and have added important information that confirms a 

negative impact of obesity on depression. These studies are important since factors that 

cause a certain condition may be different than factors that sustain it. Also, despite the 

fact that obesity is traditionally thought to be involved in the etiology of depression, the 

opposite pathway may also be prevalent. For instance, a study with prospective data firom 

NHANESI showed that depression may have a positive association with subsequent 

weight gain (175). A more recent epidemiological prospective study, using data firom the 

Alameda County Study (n=2298, mean age=6S yrs), showed significant cross-sectional 

and prospective associations between weight and depression (169). Relationships were 

stronger for women than men but prospective data was at least partially dependent on the 

definition of obesity (SS"* percentile cutoff being more predictive of depression than the 

more currently used 30 kg/m  ̂criterion). Similar results were found by Carpenter et al. 

(171) based on interviews with more than 40,000 individuals representing a US general 
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household sample. It was concluded that DSM-IV-defined major depression was 

positively associated with BMI in women and negatively in men. Results were stronger 

when BMI was used as a continuous variable than when used as a categorical measure 

(e.g. normal weight vs. overweight, overweight vs. obese, etc.) 

In general, and despite some persistent methodological limitations, review papers and the 

most recent and well-conducted studies (i.e. larger samples, multiple data points, better 

measurements) have generally concluded that depression is moderately related to obesity 

(65,169-171). A more certain assertion was that this relationship was stronger in women 

than in men (169,170). Which factors make some obese people more prone to depression 

than others needs to be investigated. Two major possible pathways have been suggested 

to explain the association of obesity with depression (176). The first states that the stigma 

against obesity in society causes obese individuals to devalue themselves, have a negative 

self-image, lower self-esteem, and increased depressive symptoms. Thus, this hypothesis 

proposes a direct link from body size to dysphoria. The second position argues that the 

pressure to be thin causes individuals to adopt rigid and often disordered eating patterns 

and it is the stress associated with dieting that induces depression, particularly when 

weight loss is not successful. In this case, an indirect path between body weight and 

depression occurs. Both theories are compatible with higher distress in women compared 

to men given that women are most affected by body image stereotypes. Though both 

explanations are plausible, Ross found that body weight does not remain predictive of 

depression after controlling for dieting, physical health, and exercise (176). The higher 

levels of depression and other affective disorders in obese binge eaters, compared with 



201 

obese non-bingers (62,63,177), and the known association between dieting and 

depression scores (176,178) also support the latter (dieting-related) causal pathway. 

Additionally, poor health and physical Auctioning in the obese should also contribute to 

psychological distress and depression. 

Although results in the literature could not be found to support the notion that the 

relationship between weight and depression may be different for different levels (degree) 

of depression, the possibility remains that among subjects with subclinical mood 

disorders, psychological health is more consistently associated with body weight than 

what is observed for more severely depressed patients. Although severely obese 

individuals may have a real justification to be depressed, it is noteworthy that one of the 

clinical diagnostic indicators of clinical depression it a reduced appetite and eating 

behavior, according to the DSM-IV criteria (179). Informal data gathered by the author 

also indicate that at least some, if not most severely depressed persons (often lethargic, 

unable to experience joy, and with marked reductions in vitality) only with much 

difficulty could chronically engage in the overeating that leads to obesity. Also, Cortisol, 

often elevated in the depressed individual (180), is a catabolic "stress" hormone which 

drives the mobilization and depletion of energy stores in the body. Future studies should 

be able to fiirther elucidate matters on this topic. 

Studies are available supporting the fact that central fat is especially associated with 

negative psychological health and quality of life (181-183) which was also observed in 

the current study. In post-menopausal women, intra-abdominal &t has been positively 
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associated with feelings of anger and hostility (184). A cortisol-dependent link between 

central fat and stress is well documented (185*187) and provides a plausible mechanism 

for why mental health and central fat, especially if located internally, are associated. The 

causal relationship between stress and depression/anxiety is well established. 

Body image is a complex and multifaceted construct and multiple instruments are 

available to measure its components. Traditionally, three components have been 

identified; perceptions of body size, which focus on how accurately subjects can describe 

their actual body size(s); an affective or cognitive component, which includes subjects' 

subjective judgments and attitudes in relation to their body; and behavioral aspects, 

covering actual behaviors such as avoiding public occasions or refiraining firom viewing 

one's body in the mirror (188). In this study, body image was studied with the use of four 

instruments, all directed at the subjective, attitudinal, component of body image. Body 

size dissatisfaction was measured by the difference between a subject's self-size rating 

and ideal size rating finm a list of 9 female figures of varying sizes (189). The Body 

Shape Questionnaire (BSQ) measured participants' feelings of "fatness", satisfaction, and 

concern with body shape (190). The Body Cathexis Scale queries subjects on how they 

feel about different body parts (191). Finally, the PSPP includes a Body Attractiveness 

scale measuring "perceived attractiveness of figure or physique, perceived ability to 

maintain an attractive body, and confidence in ̂ pearance" (168). 

Body size dissatisfaction was positively associated with BMI and the WHR ̂ ^e Body 

Attractiveness negatively predicted BMI and fat mass. The other two measures (BSQ and 
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BCS) were also negatively, but not significantly, related with body habitus outcomes 

(i^O.OS). When overweight individuals were compared with obese, all four measures 

revealed lower scores for the obese group. Most studies that have used these body image 

measures as correlates of body habitus have used both obese and non-obese subjects in 

their samples and often contrasted scores from those two groups. A recent exception is 

the study by Adami et al., who found BSQ scores sharply higher in obese individuals 

(BMI~48 kg/m^) when compared with overweight, post-obese subjects (BMI~28 kg/m^) 

(192). Although their obese group was substantially heavier than the obese group in the 

current study (which had a mean BMI of 34 kg/m^), Adami's post-obese group, two-

thirds of whom were women, had a mean BMI identical to the mean BMI for the 45 

overweight women in the present study. 

Using a reduced version of the Body Cathexis Scale (11 body parts only, against 44 for 

the version used in the present study), Davis et al. found that percent body fat was 

associated with body cathexis after controlling for physical activity, frame size, and 

neuroticism (193). Interestingly, they also found hip bone diameter to be equally 

predictive of body cathexis and dissatisfaction over and above the effects of fatness. The 

authors concluded that anatomical factors besides fatness could also contribute 

significantly to the discontent with which many women appraise their bodies. Given the 

genetically-determined nature of bone dimensions and other physical characteristics, it is 

likely that a sense of powerlessness and frustration must be present in many women 

whose dimensions do not fit the ultra-slender ideals of today's society. It is not surprising 

then, that a large majority of formerly morbidly obese women and men would choose 
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being deaf, dyslexic, diabetic, having heart disease, being legally blind, or having one leg 

amputated, over returning to the morbidly obese status they were in before they had 

gastric bypass surgery (194). 

A poor body image was found to be one of the strongest risk factors for psychological 

distress in the present sample (addressed below) giving support to the notion that body 

image disturbance, low self-concept, and negative life attributions are often interrelated 

in the obese and result in increased suffering (65). However, the present study and many 

others also indicate that not all people who are overweight and obese suffer firom their 

weight status. This being the case, it is critical to identify who, among this population, is 

more at risk, and what other variables besides body image are warmng signs for increased 

weight-related distress. 

Subjects in this study were not representative of the female, similarly-aged, general 

population in that they were selected to fit a body mass index (BMI) range criteria (24.S-

•J 

37.5 kg/m). Only women who were overweight and not severely obese were admitted to 

the study. On the one hand, this fact limits the interpretation of the observed 

relationships. One can argue that if other subjects (e.g. normal-weight) were included in 

the sample, results could be different. With a larger variability in the dependent measures 

and possibly in psychosocial variables as well, the present correlations could be stronger 

or weaker and other associations could emerge. On the other hand, there may be benefits 

of studying correlates of obesity within the obese population. ObesiQr is a very 

heterogeneous condition and it is possible that subjects are impacted differentiy by it. 
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even at similar weight/fatness levels. In other words, for any particular variable studied 

indicative of mental distress (e.g. depression, quality of life, eating disorders) some obese 

subjects present clinical features whereas others are within the normal range. These 

findings could suggest that, when it comes to psychological distress, obese samples are, 

in general, no different than the general population, a conclusion some have considered 

as the most plausible (70,174,195). Whether that is the case or not, which the current 

study cannot address, the heterogeneity of characteristics within the obese population 

warrants further study (65). 

One approach is to study psychosocial factors as divided into "risk factors" (degree of 

obesity, physical activity/inactivity, binge eating, social support, self-e£Qcacy, teasing 

history, etc.) and outcomes indicative of distress (health and quality of life, mood, self-

esteem, physical self-esteem/cathexis, etc.). The goal is to detect which, if any, of the first 

set of measures mediates the association of excess weight with perceived physical and 

psychological distress. This would help expl  ̂why some obese individuals appear to be 

impacted psychologically by their weight while others are not. For instance, obese people 

have been divided into "bingers" and "non-bingers", the first group showing significantly 

mote psychopathology (especially affective disorders) than the second (177,196). In one 

of these studies, obese bingers (at baseline) who completed a 10-week weight loss 

program lost similar amounts of weight and adhered to the dietary restrictive program as 

did obese non-bingers. However, significant differences were present between the two 

groups in state- and trait-anxiety and depression at baseline for women (70% of the 

sample) and men, and at program end for women only (196). 
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Cunent results support the concept that degree of obesity is important when it comes to 

quality of life, mood, and self-concept in a self-selected sample of women with excess 

weight, bi fact, the NIH-defined criteria for obesity (BMI of 30 kg/m  ̂or more) seem to 

also be appropriate to identify individuals with increased psychological distress in 

addition to the known physiological maladies of having excess body weight (23). Weight 

history, social environment, dieting and binge eating, body image disturbance, and poor 

self-concept have been pointed out as key areas to study among the obese and as potential 

risk factors for increased suffering and worse quality of life (6S). Binge eating and also a 

history of weight cycling in particular has been found associated with increased 

psychopathology independently of weight (197). In the present study, the lifetime 

frequency of weight variation above 10 lb was associated with BMI at baseline, but not 

with any indicator of psychological distress. In contrast, analyses showed that social 

support, eating-ielated variables (Binge Eating, Self-efKcacy, Disinhibition, Hunger), 

exercise barriers and intrinsic motivation, and most especially body image/self-concept 

variables (Body/Self-Cathexis, Body Shape, Body Attractiveness, and Physical Self-

Worth) were moderately to strongly conelated with depression scores, weight-related 

quality of life or both (Spearman's rho between 0.30 and 0.66, P<0.001). Future analyses 

with the current database should provide more detail into these associations. 

Studying correlates of weight and obesity, particularly when interrelated with indicators 



207 

of physical and/or psychological health and well-being is an important task. Only when 

we are able to characterize this population in some detail, describe how they differ firom 

individuals who can regularly maintain a healthy weight, and understand why and what 

are the consequences, can the task of finding solutions to be successful begin. Among 

those solutions, university- or hospital-based weight management (loss and/or 

maintenance) are common. In the past 20 years, several review articles (12,13,15,18,198-

200) and official documents (23,201) have summarized information firom original 

published investigations. Currently, the typical weight management study starts by 

committing volunteer participants to a more or less intensive weight loss phase (16 to 24 

weeks), which usually includes weekly meetings among groups of participants (10-2S in 

number) and the intervention team. Some studies include structured exercise sessions or 

some other variation of physical activity prescription and tutoring; many include nutrition 

information and dietary prescriptions, sometimes using pre-packaged or liquid foods, 

others by simply reconmiending following certain dietary principles; and a few, 

especially most recently, test the effects of one or more weight loss medication (s). Most 

studies include some variation of these components (or different intervention arms with 

different variations) and almost all have in conmion a cognitive-behavioral component (at 

least for some subjects) based on behavior change theory (7,76,202,203). Specific 

behavioral strategies include self-monitoring (e.g. keeping logs, tracking emotional 

triggers to overeat), stimulus control (e.g. reducing exposure to undesirable foods), self-

efficacy enhancement (e.g. increasing subjects' knowledge competence in specific tasks), 

cognitive restructuring (e.g. changing self-defeating beliefs), and relapse prevention (e.g. 
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learning skills to face Ij^ses successfiilly) among others. Finally, many trials include 

information on others issues relevant to weight loss (e.g. principles of energy balance, 

environmental determinants of obesity, etc.) and often they promote various forms of 

social support to enhance compliance and adherence. 

Typical (i.e. average) rates of weight loss for weight reduction programs have been 

reviewed (12,13,15,18,200), and are on the order of 0.4 to 0.7 kg/week. These numbers 

may give the impression that such results are reproducible across most or all participating 

individuals which certainly is not the case. Furthermore, the current focus on how to help 

subjects maintain a reduced weight over the long-term assumes at some degree that 

participants do lose enough weight in the initial phase of the intervention, thus warranting 

shifting resources to maintenance tasks. Following this reasoning, one might conclude 

that researchers have indeed learned how to help most if not all individuals lose weight. 

Despite substantial progress in programs since the first studies were published in the 

early 70's (longer programs, more sophisticated techniques, more comprehensive 

intervention teams, etc.), which has undoubtedly resulted in higher levels of success, 

some important questions persist. 

First, the increased weight loss that can currently be achieved in the initial stages has not 

improved long-term weight management, at least not at a comparable magnitude. One 

obvious solution is to improve maintenance programs, and that research endeavor is 

underway (8^2,203). A different and perhaps simpler solution could be to revisit the 

weight reduction phase and investigate if early readiness factors are predictive of long-
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tenn success. Variables that caa be assessed at program start, such as weight history, 

level of familial support, or psychosocial factors such as outcome expectations, self-

concept, or emotional stability, may in the future inform practitioners of reduced odds of 

long-term success for certain individuals, periiaps even independently of how much 

weight these persons lose in the initial 16-20 weeks. At a minimum, researchers would be 

ethically bound to inform patients of their estimated chances of success. Moreover, 

several advantages could result from identifying subjects more likely to fail (199,204): i) 

losing and regaining weight may increase a person's negative feelings ii) "negative 

contagion" may occur, where participants not progressing can be a source of 

discouragement for others, including the intervention team, and iii) fewer resources are 

left for those who are more likely to be helped successfully. In addition, and perhaps 

most importantly, it should not be assumed that a certain program is the best for every 

volunteer. Initial screening could improve rates of success by directing individuals to 

programs or treatments more adequate for their level of readiness. 

Secondly, in spite of many calls for individualized approaches (6,17-21), programs 

remain for most part unidirectional, present few options to participants, and are low in 

versatility. Everyone is different and the odds researchers will ever find the one 

"package" that works for all individuals are low. As an example, program A could have 

66% of their subjects succeed in reaching their goals, while program B has only a 33% 

success rate. The conclusion that program A is preferable to program B overlooks the fact 

that the first program did not help one-third of its participants, while the second was 

successfiil for a similar number of subjects! It rests on the experience and creativity of 
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investigatore in the field to devise the best patient-matched, dynamic, weight loss 

program (after an initial readiness screening) that can outperform current standards. 

Thirdly, current standards may in fact not be good enough. Periiaps inevitably, given the 

aforementioned state of affairs, dropout rates and subjects who cannot lose minimal 

amounts of weight (both are cases of unsuccessful weight loss) are still too large in 

magnitude to be ignored. A review published in 1994 showed that average attrition rates 

had surprisingly increased ftom about 11% in 1974 to about 21% in 1986 (199). More 

recent data shows that it has stabilized at about 20% in the last 10-lS years (13). 

Examples of weight loss studies with much higher attrition rates (40-50%) are also 

available (20S,206), although many have used very restrictive diets, often VLCD (energy 

intake <1200 kcal/d), which may partially explain lower completion. As to non-

successM completers, their magnitude is mote difficult to assert since most authors do 

not report individuals values, by success category. Nevertheless, standard measures of 

variability around the mean in some available studies show levels comparable to those in 

the present data (107,133,205). 

In the current study, of the 112 women who began the study, 89 completed it and 23 

dropped out Of the completers, 62 (70%) did not reach the goal established for all 

participants (~7 kg or 16 lb), 22 (25%) lost less than 5 lb, and 5 women did not lose or 

gamed weight, after 16 weeks. Assuming an arbitrary cutoff of less than one-third of the 

targeted weight loss (target was about a 8% loss finm the average initial weight) as a 

marker of non-success, 46 subjects (41% of the initial 112) either dropped out or were 



211 

unsuccessful, i.e., their weight change stayed below that cutoff. It could be argued that 

the current program did not pay justice to the "state-of-the-art" in weight management 

programs today, i.e. that many important components were missing, critical principles not 

followed, etc. Even assuming that to be true and to partly explain the final outcomes, the 

fact that the average rate of weight loss (0.34 kg/wk) and attrition rates (21%) in the 

present study are comparable to many other studies in the last IS years (12), and also the 

finding that many women were very successful in this program, suggest an opposite 

conclusion: that the context and the results of this study are probably not substantially 

different than what happens on a larger scale, and that relative failure rates, taking non-

completion into account, probably stays somewhere between 30 and S0% for most if not 

all weight loss studies. It is clear that screening individuals more likely to drop and/or 

more likely to not succeed even when they do not drop, would positively impact weight 

loss studies, avoid further frustration for those persons not ready, match intervention to fit 

different needs, and maximize the use of available resources. These types of screening, 

and new, more personalized approaches, can raise new ethical issues researchers largely 

do not face today. For instance, how ethical it would be to screen subjects out based on 

personality traits? While those can and should be addressed by the appropriate 

individuals and institutions, they should not impede research on this topic, at least not 

until more is known and clearer conclusions can be drawn. 

One primary reason for the lack of success experienced by individuals in weight 

management programs is certainly their inability to change dietary and physical activity 

habits, even in the short-term. In the present study, dietary changes for participants were 
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assessed but the data were not available at the time this document was written. In 

contrast, pre- and post-treatment exercise energy expenditure data (for the 89 completers 

only) were available and shed some light onto the variability of responses observed for 

weight changes. As expected, 4-month exercise levels and changes in exercise (but not 

baseline levels) were predictive of changes in weight. The average participant increased 

her physical activity by about 127 kcal/d (888 kcal/wk). If we attempt to analyze these 

numbers in terms of changes in fat stores, and assume no other changes (i.e. subjects in 

energy balance at baseline and no changes in energy intake or in other components of 

energy expenditure occurring during the program - an unlikely scenario, but useful for 

interpretation of the potential impact of exercise levels), we conclude that the average 

participant expended ~14,200 kcal during the intervention in additional (exercise) energy 

expenditure, roughly equivalent to about 1.8 kg (4 lb) of body fat. This assumes the 

accepted value of3,500 kcal present in >^.5 kg (1 lb) of fat tissue. Since the average 

participant lost about 5.4 kg during the program, one can conclude (even considering the 

limitations of the previous computations), that other factors were also playing a role and 

the direct impact of exercise energy expenditure was limited. Reductions in dietary intake 

certainly occurred, a fact that is reflected in the relationship of some eating-related 

psychosocial variables (e.g. eating restraint) with weight changes. These are addressed 

later. 

In terms of absolute changes, participants varied widely in the reported changes in 

exercise levels fiom baseline to l6-weeks. Some subjects reportedly decreased their brisk 

physical activity by more than 150 kcal/d while others increased it by more than 400 
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kcal/d. Several reasons may explain the range of responses observed in this study. 

Baseline exercise was negatively correlated with changes in exercise (r=-0.41, P<0.001) 

indicating that some subjects with higher initial activity levels could not increase it 

markedly during the study, while least active individuals increased activity levels (note 

that when exercise changes were adjusted for baseline levels, its relationship with weight 

change was not altered). Some psychosocial factors have previously been shown to 

correlate well with exercise adherence, namely perceived barriers to be active and 

exercise self-efficacy, self-motivation, exercise-specific social support, and exercise 

intrinsic motivation (118,141,154,207-209). In general, the present study validated these 

findings, in the context of weight loss. All of the previous variables (or some dimensions 

within the general construct) were found to prospectively predict weight changes or to 

correlate with those changes during the intervention. Self-motivation and perceived 

exercise barriers were particularly useful measures, the first as a baseline predictor of 

weight loss success, the second being correlated with several outcomes in various 

analyses (see Summary of Results). Despite the fact its direct impact on energy balance 

may have been low (although that is difficult to determine accurately in this study), 

psychosocial exercise determinants and exercise behavior appeared to have played a 

crucial role in the outcomes of this study, particularly body weight changes. This 

reinforces the widely stated notion that the adoption of physical activity is central for 

weight management, especially in individuals more susceptible to body fat accretion 

(9,26,91,142,210,211). 

Physical activity may have an impact on weight control that exceeds its direct influence 
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on energy expenditure (i.e. through physical movement). This "enabling" role of 

exercise, presumably helping individuals better control their eating patterns, and possibly 

also by increasing fat-firee mass which should increase resting metabolism, is supported 

by the present data. The direct (and relatively low) impact of exercise levels on energy 

balance that could be estimated, though only an approximation, seemed to underestimate 

the actual importance that exercise adoption (and related cognitive changes) had on 

weight change. In fact, one of the most promising areas of research in this field is the 

interaction of eating and exercise behaviors in the context of weight loss, which should 

confirm what investigators have suspected for some time - that exercise per se (i.e. 

calories expended finm physical movement) is perhaps as critical as its role as a critical 

"fine-tune controller" of the overall process of losing weight and keeping it off (212). 

After the conclusion of the study, completers and non-completers were retrospectively 

compared on a wide array of variables assessed at baseline. It was found that, at baseline, 

completers and non-completers ahready displayed different psychosocial/historical 

characteristics, although the two groups were not different in body habitus (non-

completers were somewhat fatter than completers), energy expenditure, or energy intake. 

Furthermore, dropouts revealed a profile substantially different than the most successful 

completers, although interestingly not very different fit)m diat of the least successfiil 

completers. In addition, and as a group, non-completers were akeady losing significantly 

less weight before they dropped out, even earlier in the trial (e.g. at 4 weeks) suggesting 
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important barriers were present in these subjects before they started. Considered together, 

these data suggest it may be possible to identiiy, at baseline or during the early stages of 

the intervention, participants with a higher probability of leaving the study before 

completion or of losing little weight. If this group has in fact some combination of umque 

and identifiable characteristics, then completers represent a biased sample in which to 

study predictors of weight loss. This finding may explain why previous studies have 

failed to find more variables prospectively associated with weight loss (213). 

In general, non-compieters showed more indicators of emotional problems, lower general 

and exercise-related vigor, and a poorer body image. These differences were all 

statistically significant. In addition, non-completers reported a higher perceived impact of 

weight on their work. In this case, a clear distinction was observed (iM).002) between 

the mean scores for the two groups. The small sample size of non-completers hinders 

these comparisons which should be interpreted with caution. However, one reason for the 

small differences could be a larger variability for scores among completers. In fact, when 

they were divided into tertiles of weight loss and comparisons were made with non-

completers, two main conclusions emerged. First, for several psychosocial variables (14) 

non-completers were not different than the least successfiil completers but together these 

two groups differed fiom the remaining participants. The stronger differences were 

observed for number of past diets, depression (both higher for the least successfiil halQ, 

self-motivation, self-esteem (both lower), and weight outcomes evaluations (more 

stringent for the least successfiil halQ. 
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Secondly, to a lesser extent and at lower significance levels, some variables distinguished 

non-completers even from the least successful tertile of women who completed. Except 

for alcohol intake, all other significant differences revealed a profile that was less 

desirable, including a more substantial history of weight-related teasing in growing years, 

lower physical functioning and physical self-worth, and poorer general health. The 

consistency of the trends reflected in the mean values for the four groups being 

compared, always showing a less desirable historical and psychosocial profile for the 

least successful participants, suggests the validity of these findings. If random effects 

were being captured, we would have observed some results in the opposite direction of 

what would be expected. 

Interestingly, non-completers reported significantly lower levels of fat intake compared 

with all groups of completers. A lower fat intake could indicate higher level of dieting or 

be a marker for understanding fat intake and disordered eating, emotional eating, or other 

eating-related differences. In fact, together, non-completers and the least successful group 

of completers reported a significantly higher number of diets in the previous year, and 

also an indication of more marked weight fluctuation. Non-completers reported ahnost 

half of the amount of fat intake and also a lower eating self-efBcacy (negative affect) 

when compared with the lowest tertile of completers indicating some eating-related 

factors ate unique to subjects who later drop. However, no differences were found for any 

other variable (e.g. Eating Restraint, Binge Eating) that would explain a more restrictive 

diet and lower fat intake. Also, the fact that non-completers had a somewhat higher fat 

mass and % body fat does not support a lower &t consumption. Considering that &t is the 
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nutrient whose consumption is most scrutinized in today's society (i.e. the pressure to 

report lower-than-factuai intake may be higher than for other nutrients) and given the 

well known reporting biases in food and fat intake, for all individuals but particularly 

high among the obese (24,25,214,21 S), the significance of this finding may reflect 

subjective rather than objective results. 

Other investigators have attempted to predict attrition in weight loss programs. Attrition 

has been defined both as non-completion rates and attendance rates. Comparing 

adherence and attrition rates among tertiles of dietary compliance and a group of non-

completers, LaPorte and Stunkard found that the Hunger scale of the Eating Inventory 

differentiated between the most compliant half and the least compliant half of participants 

including non-completers (216). The latter groups had higher Hunger scores at baseline. 

Also, subjects with a Restraint score higher than the Hunger score had a significantly 

higher chance of being in the most compliant half. There was a positive association 

between both Hunger and Disinhibition (a marker of overeating) scores with depression 

and anxiety measures, while Restraint scores were negatively associated with depression 

and anxiety (216). Initial scores on the BDI were also negatively associated with 

attendance rates, for 123 middle-aged individuals (mostly females) entering a 12-week 

VLCD program (217). In this study, a lower initial BMI also predicted lower attendance. 

Previously, the same research team had shown that non-completers had higher Hunger 

scores and lower Restraint scores at baseline although differences did not reach statistical 

significance (206). In the study by Clark et al., adherence rates could not be predicted by 

any variable, using a small and self-selected sample of men and women. 
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Using a self-made questionnaire covering a wide range of topics pertaining to weight 

loss, Yass-Reed et al. measured 100 middle-aged women and men before they enrolled in 

a 26 week VLCD program (21). These subjects were the only ones completing all items 

of the questionnaire, out of 180 participants (90% women) enrolled, with a mean age of 

40 years. Seven variables entered a discriminant function predicting group membership ui 

three attrition categories: early dropouts (before week 14), late dropouts, and completers. 

A positive sign indicates a positive association with completion, and a negative sign, a 

negative association. The significant predictors were number of previous diets (+), 

history of emotional problems (-), numbers of persons annoying about weight (-), 

expected stress, excluduig weight loss efforts (+), expected insurance coverage (-), 

number of close friends (-), and history of physical and/or emotional symptoms while 

losing weight (-). While some findings were unexpected, namely lower number of close 

friends and less expectation of insurance from completers, other findings agreed with the 

findings of the present study, such as less emotional and physical problems, and more 

realistic expectations (of stress in the case of the study by Yass-Reed et al.) expressed by 

completers. The number of previous diets, die strongest determinant of attrition in both 

studies was however correlated positively with completion in the Yass-Reed et al. study 

and negatively in the present data. Whereas the 1993 study asked for "number of major 

diets resulting in IS lb lost or more" in the past, the current study asked "number of diet 

in the past year". It is clear that the former question implies some level of success 

whereas the latter does not, besides the fact that the two time periods are quite different 

which together may account for the disparate results. In fact, it makes sense that a 
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lifetime of successM dieting attempts followed by weight regain would result in 

incremental learning that predicts short-term lower attrition (which is different than 

weight loss, not reported by Yass-Reed et al.). The fact that recent diet attempts predicted 

higher attrition, and also less weight reduction (in the current study) may result from 

different reasons. One possibility is that a high number of recent diets is a marker (cause, 

consequence, or both) for other psychosocial factors likely to negatively affect weight 

loss and compliance. In fact, it was found that subjects with a higher reported number of 

recent diets also reported higher eating disinhibition (overeating), more binge eating 

symptoms, lower eating self-efiBcacy, more body shape concerns, and lower self-esteem 

(/'<0.01 in all cases). Paradoxically, they also reported better physical functioning 

(?<0.01) and lower levels of bodily pain (?<0.05). 

Some controversy exists as to the impact of initial weight or obesity level on attrition. 

Clark et al have shown a higher degree of obesity to predict dropout in a 12-week 

behavioral weight reduction program (22). In a subsequent letter to the editor of the same 

journal, Ek et al. sunmaarize data from three ongoing studies in Sweden showing that 

BMI had no effect on dropout rates (218). No other study was found presenting data on 

the associated of initial weight with later attrition. Some studies have shown initial 

weight to be positively correlated with subsequent weight loss (93,100,219), i.e. the 

higher the initial weight, the larger the weight reduction. In the present data, non-

completers had a somewhat higher weight, fat, and % body fat than completers although 

the difference did not reach statistical significance. When data was analyzed by degree of 

obesiQr, a similar trend emerged; in overweight women, 15% (7/46) dropped out whereas 
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in oiiese, 24% (16/66) dropped out. When obese subjects were divided into class I and 

class n obesity (23), 19% (8/34) of class I dropped out whereas 33% (8/16) of obese II 

did not finish. Initial weight was uncorrelated with weight changes for all subjects 

(?=0.333) or for completers only (/M).866, addressed later). Regarding attrition, as with 

most other studies, the number of dropouts was not very large and comparisons with 

completers may be biased by different sample sizes and unequal variances in dependent 

variables (e.g. weight change or attendance) and may lack power to detect significant 

differences. To reach a conclusion, more studies ate needed, as differences among the 

few studies available are at this moment too large for comparisons with the present study 

to be reliable. For instance, samples in the Swedish studies had mean BMI values (38-40 

kg/m^) considerably higher than the current study. Future studies with larger sample sizes 

should investigate if subjects who drop out display unique psychosocial or other 

characteristics that predispose them for non-completion. Being able to predict with 

reasonable confidence who is most likely to dropout would represent important progress 

in weight management programs. 

An alternative way to look at program adherence* is by using attendance rates, which 

traditionally are represented by the percentage of sessions attended. Attendance to 

sessions is a critical determinant of success (92,100) and was associated with weight and 
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exercise changes in the present study. However, for the 89 completers, attendance scores 

were negatively skewed and leptokurtic (the majority of subjects scoring on only a few 

categories), and the distribution of scores was very limited. Using attendance for non-

completers adds variability but creates a biased score (most non-completers have lower 

attendance rates) which is difBcult to interpret. Using attendance rates before drop out for 

non-completers was also attempted but discarded as an option since it created artificial 

scores with low validity. For instance, a subject attending 4 sessions and then dropping 

would have a 100% attendance score, which should not realistically be compared with a 

subject attending all 16 sessions, or be considered hi^er than a participant that missed 

one session out of 16 and would have a less than perfect attendance score. Furthermore, 

16 weeks is a relatively short period of time and circumstantial events (e.g. trips, work 

load, unexpected appointments) can influence a subject's attendance rate to a large 

extent, perhaps independently of their compliance with the rest of the program. 

Using the entire sample for analysis, several baseline variables emerged as significant 

predictors of attendance rates, although the majority were only marginally associated. 

When adjusted for completion status, for weight changes, and for both, binge eating 

emerged as one of two variables independently and consistently associated with 

attendance rates (the other variable was Physical Self-Worth). At least three previous 

* Note - Attrition, completion, compliance, and adherence are terms often used interchangeably which can be 

confusing. In this manuscript, attrition and completion indicate drop out phenomena; compliance is used to indicate 
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studies have shown high baseline binge eating scores to predict dropout finm a weight 

loss program (61,63,107) while they were not strongly related with weight change. 

Comparably (to the extent attendance and attrition are comparable), in the present study, 

binge eating predicted attendance but was unrelated with weight changes (P=0.S30). One 

explanation may be that subjects with higher eating>related subclinical disorders, as 

measured by the Binge Eating Inventory (111), also display other dysphoric symptoms 

that may be responsible for a lower capacity to sustain a contmued, week by week 

commitment, or a lower resistance to the lapses and fallbacks that inevitably occur, a fact 

that may be unrelated with the ability to lose weight in the short term. In agreement with 

this hypothesis, scores in the Binge Eating Scale were found to be significantly associated 

with depression (BDI), emotional well-being (SF-36), emotional eating (Depression, 

Anxiety, and Anger sub-scales) at baseline (P<0.001 in all cases). All these variables 

were non-significant predictors of weight loss (P>O.OS). Subjects in the present study are 

being followed for a minimum of 2 years and the nature of these associations, as they 

relate to long-term success, will be assessed. 

Attrition and attendance are central aspects in any weight reduction intervention. Some 

subjects with less than perfect attendance were nevertheless quite successful. On the 

contrary, some subjects in this study attended every session and all other activities 

confoimiQr with program requirements (e.g. attending sessions, turning in logs, adopting exercise, etc.); and adherence 
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offered, and yet finished with little changes in their weight and fatness. Also, it should be 

noted that the relationship between early attendance (i.e. during the 16 weekly sessions) 

and weight outcomes may strengthen when outcomes are measured later in the program 

in the maintenance phase. Subjects lose weight at different rates and in this trial some 

subjects have informally indicated they were losing more weight after the initial 16 

weeks than they did during that period. Follow-up data with provide more precise 

information. 

Despite the previous considerations, by in large, attendance and attrition were strong 

markers for changes in the primary outcomes, body weight and energy expenditure, in 

this study. And it is also true that adherence measures mean little if they are not 

associated with objective changes, whether they are visible in the body or manifested in 

psychological health and quality of life. As described before, subjects in this study varied 

considerably in weight reduction, providing a suitable database firom which to study 

factors associated with success and failure in weight changes and physical activity. For 

those subjects who lost less than about 2 kg in 16 weeks (a cutoff value for non-success 

in this study, representing about 25% of the targeted weight loss goals), a higher number 

of diet attempts and recent significant weight losses, a higher body shape dissatisfaction 

and more stringent weight outcome evaluations, a higher perceived impact of weight on 

work and health, and lower self-esteem were observed, when compared to the other two 

groups. Self-motivation, perceived vigor, and perceived barriers to exercise were also 

is used as an '̂ imbrella-Iik^ construct, encompassing the other three terms. 
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statistically associated with subsequent weight loss, as were two personality factors. 

Emotional Stability and Self-discipline. 

Recent and repeated diet attempts and body image dissatisfaction, two of the strongest 

predictors of weight loss in this study, have been previously found to predict BMI 

changes in overweight men and women. Kieman et al. (1998) found that, along with 

program type, those two variables were the only two other independent variables capable 

of discriminating between successful and unsuccessfiil participants in a 1-year weight 

loss program (124). Despite methodological differences between the present study and 

the study by Kieman et al., (124) these results indicate that these two factors may be 

consistent predictors of success in overweight subjects entering a weight management 

program. Similar to Kieman et al., but unlike other studies (93,100,219), baseline 

weight/fat was not correlated with any change in outcomes in the present study. Subjects 

in the present study were mostly overweight or mild to moderately obese, whereas others 

(100,219) have used more obese samples which may account for the different results. 

Also, the rate of weight loss in the present study was approximately 0.34 kg/wk, a value 

somewhat lower than the rate of 0.4-0.7 kg/wk typically observed in other studies (13). 

For example, a study by Petri et al. (7) produced a 10.8 kg reduction after 20 weeks (-

0.54 kg/wk) in obese individuals (weekly group meetings), while Andersen et al. (220) 

observed a-7.9 kg weight change (-0.49 kg/wk) in their lifestyle activity group after 16 

weeks (middle-aged women with a mean BMI, 32.4 kg/m^). 

Feuerstein et al. reported having found job stress, self-consciousness regarding weight 
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and eating behaviors, concern with physical appearance, type A behavior pattern, social 

comfort and social support, motivation, and expectations of success to predict weight loss 

and retention in a commercial weight loss program (93). Although many methodological 

aspects of this study were not reported, making comparisons difficult, these results show 

a strong resemblance with variables found to correlate with success in the present study, 

suggesting it may be possible to describe a profile of the successfiil and/or unsuccessful 

participant. Feuerstein et al. took this concept one step further and carried out an 

innovative study, where half the subjects (all women) received a personalized 

intervention based on answers to a weight loss profile questionnaire (which included the 

variables cited above), while the remaining age- and weight-matched women received a 

generic intervention. Results were promising in that the profile-based intervention group 

lost significantly more weight (14 kg) than the control group (5 kg) at program end (13 

weeks). Although no other studies have validated this personalized approach or the use of 

a weight loss profile questionnaire, Feuerstein's data provides unique support for the 

potential of matching intervention to subjects characteristics, using previously determined 

correlates of weight loss (93). 

In the present study, no measure of self-efficacy was predictive of weight loss. The 

Eating Self-E£ficacy Scale ^SES) and the Weight Management Self-Efficacy scale, two 

of the most popular instruments to measure this construct in the context of weight 

management were used. They measure the degree of confidence people have in 

"controlling" or "resisting" overeating in the face of internal (e.g. negative emotions) or 

external (e.g. peer) pressure. In fact, no eating behavior variable assessed in this study 
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(Self-e£Bcacy, Eating Restraint, Disinhibition, and Hunger, Emotionai Eating, and two 

measures of binge eating) predicted weight changes. While changes in eating behavior 

variables accompany weight loss success (73,113), baseline scores appear to be poor 

predictors of weight changes, suggesting behavioral and cognitive changes associated 

with eating occur and are relevant to weight loss, but they are independent of pre-

treatment status. The prospective ability of self-efficacy to predict weight loss has been 

shown in some (98,114) but not all (92,121) studies. Self-efficacy beliefs have been 

shown to correlate with weight loss at different stt^es of weight loss interventions 

(114,126). In these studies, at a given time period during an intervention, subjects with 

higher self-efficacy scores typically showed greater weight losses. However, reciprocal 

effects of behaviors on self-efficacy are well know and the true causal pathway is 

difficult to determine (99). 

The self-motivation inventory (SMI), a general scale measuring perceived confidence to 

achieve established goals, finish tasks initiated, persevere in spite of difficulties, etc. was 

consistently associated with outcomes in our study. Comparable results were found by 

Dennis et al. (121) in a sample of overwei^t, similarly-aged women (BMI=31 kg^m^). 

These authors showed that baseline values on a new and more general self-efficacy 

measure (produced especially for their study), containing 20 items phrased very similarly 

to questions in the SMI, was significantly associated with weight changes across the 9-

month time interval (121). At baseline, subjects that scored higher on this scale also 

showed significantly higher self-esteem, less negative affect, and more realistic weight 

loss goals, results that corroborate our findings, despite the fact that no information is 
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given regarding the direct association of these three variables with subsequent weight 

loss. Previous research has shown the usefulness of the SMI to predict weight changes 

(221) and that it is correlated with eating restraint, disinhibition, and hunger scores after 

weight loss (132). Despite some discordant data (114), evidence is available to 

recommend the use of the SMI as a pre-treatment assessment tool for weight 

management, a fact also supported by the usefldness of this inventory to predict exercise 

adherence (207). Regarding self-esteem, Nir and Neumann (222) have shown that 

subjects in the lowest tertile of self-esteem, as assessed by Rosenberg's scale (223), lost 

significantly less weight than subjects in the intermediate and highest tertiles, a result 

very similar to what was observed in our study. 

Perceived impact of weight on work and health were found to be correlated with 

subsequent weight changes. These scales are derived from a recently validated instrument 

assessing the impact of weight on different aspects of quality of life (71). The 

associations were independent of baseline weight, showing that subjects who perceived 

their weight as a hindrance had more difficulty reducing body mass, independently of 

how much they weighed. These findings are the first to be reported regarding associations 

of the Impact of Weight on Quality of Life Questionnaire with subsequent weight loss. 

Very recently, a reduced version of this questionnaire was validated and is now available 

(167). 

One of the most interesting findings in this study was that individuals who perceived 

larger weight losses as "acceptable" or a weight that they would be liappy" with (i.e. 
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subjects who evaluated smaller weight losses as less satisfying), lost significantly less 

weight by the end of the program, compared with subjects with less stringent evaluations. 

The results were independent of baseline body weight. Previously, weight loss 

expectations were found to significantly and positively correlate with weight loss in 147 

overweight middle-aged men and women (114). Feuerstein et al. (93) also included high 

weight loss expectations in their group of significant predictors. These results appear to 

be in opposition with ours although die lack of more precise information makes 

comparisons difficult. Asking subjects how much weight they expect to lose (114) and 

asking about value-type evaluations regarding weight (acceptable, happy, disappointing, 

etc.) may indeed measure different phenomena. Using the same questionnaire we used, 

Foster et al. (81) showed that, at baseline, body image and self-esteem were associated 

with "dream", "happy", "acceptable", and "disappointing" weight definitions, after 

controlling for BMl. Subjects with a more positive body image and higher self-esteem 

reported less stringent weight outcome evaluations. However, correlations between 

weight evaluations and actual weight change were not reported (81). Weight loss 

expectations/evaluations are very simple to assess and could be used in the future as a 

pretreatment indicator of success, if the present results are validated in other samples. 

A likely drawback of previous studies is the fact that dropouts, a common occurrence in 

weight loss trials, are usually not accounted for in statistical analyses, since their follow-

up data firequently cannot be collected. In our sample, about 21% of the subjects who 

began the study had dropped out by intervention's end, a typical attrition rate (18). When 

studying the continuum fi»m success to non-success in weight management programs. 
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non-completets aie at the worse end since they typically do not meet weight loss goals 

prior to dropping out. Also, many subjects who drop out, do so disenchanted if not 

frustrated and angry with the program and with their own "performance", an outcome 

that should be avoided. As a group, non-completers were already losing significantly less 

weight before they dropped out, even earlier in the trial (e.g. at 4 weeks), suggesting 

important barriers were present in these subjects before they started. These data suggest 

that completers may be a biased sample in which to study predictors of weight loss, 

which may help explain why previous studies have failed to find more variables 

prospectively associated with weight loss. 

If researchers exclude from analyses a good share of the individuals whose outcomes 

they would most benefit by predicting, then the process is thwarted from its start and it is 

not surprising that results have been disappointing (213). Instead of running statistical 

analyses on completers-only groups, which is the common practice in the field, 

estimating and imputing follow-up data for non-completers allows for the use of all 

baseline data for these subjects, potentially increasing the variability of measures and the 

statistical power of analyses. In the current analyses, women who dropped were generally 

within the non-successfrd group. It is impossible to know if some of these subjects, 

particularly those who may have dropped for reasons truly beyond their control and 

volition (a fact very difBcult to assess with any degree of certainty), would have lost 

significant amounts of weight in the period they missed, had they not left the study. This 

notwithstanding, classifying non-completers as "non-successful" is valid ^ereas not 

using data for the subjects who dropped would mean a substantial loss of information 
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germane to one of the central questions in this study, bi reality, the intervention was less 

successful for the participants who did not finish as their weight loss was very small 

ahnost without exception, whether they dropped at weeks 4,8, or 12. 

Changes in weight are directly related to changes in energy intake and energy 

expenditure. Five psychosocial variables were found to be correlated with changes in 

exercise for subjects who completed the intervention. Three personality factors, namely 

emotional stability, persistence (as opposed to being expedient or self-indulgent) and 

being more relaxed (as opposed to tense or frustrated) predicted increases in exercise 

energy expenditure. Interestingly, extraversion, as assessed by the Meyer-Briggs 

mventory, was also associated with exercise increases (P = O.OSl). Perceiving less time 

barriers to exercise was correlated with positive changes in exercise. Perceived barriers 

are negatively associated with intention to exercise (224) and with actual physical activity 

levels (118,225) and appear be useful also to predict who is more likely to increase their 

physical activity during the course of weight loss programs. Accordingly, Bright et al. 

have found baseline exercise barriers to correlate with exercise participation throughout 

the first 6 months of a weight loss behavioral intervention, in overweight women (226). 

The implications of associations between personality factors and changes in exercise 

behavior are difficult to assert. Core personality traits, as assessed by the Cattell 16-PF 

questionnaire that was used, are not likely to change in the short-term. In addition, 

screening or profiling subjects based on personality characteristics might be considered 

an unethical procedure. Nevertheless, emotional stability, which predict exercise changes. 
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was also among the strongest correlates of weight changes, suggesting that its impact on 

weight changes may be mediated by changes in physical activity. A recent study 

indicated that in overweight women depression affects long-term weight loss via its 

effects on early exercise adoption (227). This suggests that factors related to mood and 

affect are important in the adoption and maintenance of physical activity and may affect 

weight loss success that way. Analyzing if and how much these and other psychosocial 

measures change throughout a weight reduction program, and how these changes relate to 

actual weight loss, can provide more clarity into these retrospective associations. Self-

selection biases when using completers-only (many of the subjects with the smallest 

changes in exercise may have dropped), and smaller sample size for 16-PF analyses, limit 

the interpretation of results for changes in exercise behavior. 

Taken together, data &om this study and previous research begin to describe the profiles 

of subjects most and least likely to succeed in short-term weight loss. Results of variables 

reported here not only confirm earlier research findings, they add new and usefiil 

information, and can help in building a valid readiness questionnaire that can predict who 

will and who will not succeed in behavioral weight loss programs. In light of the 

relatively large percentage of subjects who do not lose even minimal amounts of weight 

even under supportive circimistances, continuing to study short-term weight loss remains 

at least as critical as studying weight loss maintenance. Because the practical and public 

health benefits of screening individuals least likely to respond may be greater than pre-

classifying subjects as most likely to respond, it is relevant that a majority of predictors of 

outcomes were particularly usefiil in discriminating the non-successfiil group firom other 
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participants. With the baseline variables that were available, it would have been possible 

to predict which subjects would end up in the least successful group at treatment's end 

with a 65% accuracy. The inclusion of other variables not included in this study (e.g. job 

situation, recent life events, etc.) and of physiological variables that may be predictive of 

weight loss, such as fat cell size and number (100) or Cortisol levels (185,187) should 

improve predictive models fiirtiier. In the future, potential non-responders could be 

helped in a more tailored fashion, studied separately from other individuals, or be 

directed to other types of treatment prior to losing weight. At minimum, they should be 

informed of their scores and given access to results fix)m previous research indicating 

their likelihood of success. 

In this study, all baseline predictors were correlated with outcomes in the direction 

intuitively expected, i.e., more desirable or positive traits predicting better weight loss 

outcomes. Although some of these predictors were found to be inter-correlated, it is 

important to list and describe all individual characteristics that correlate with outcomes, 

which may be used as guidelines in other trials. As a simple example, interventionists in 

future studies could use weight outcome evaluations assessed at baseline (a questionnaire 

that takes less than 1 minute to complete and conrelates well with outcomes) to target 

individuals with the most unrealistic expectancies early in the intervention. Attempting to 

correct such expectations and evaluations in the hope of a more realistic (thus, less prone 

to disappointment) weight appraisals fi»m these participants, could prove to be a factor 

leading to success. 
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Predicting success and/or non-success with a reasonable degree of certainty may be 

simpler than estimating the exact amount of weight a subject will lose based on pre-

treatment data (124). So far, studies have not been able to predict more than about 25% of 

the variance in weight loss (93). In the present study, even using a considerably larger 

test battery, our results are of similar magnitude. The error in the best multiple regression 

model (±3.5 kg of weight lost) is too large to be of use to the individual. While estimating 

individual weight changes with sufficient accuracy may turn out to be an unattainable 

task, it may be more feasible to predict the likelihood each participant has of finish the 

study in one of several success categories, defined more inclusively. For instance, 

dropping out and finishing with very small weight losses can be grouped into a "non-

success" category, an option supported by the current findings. Using a novel statistical 

approach, which transformed independent variables' scores into boolean (yes/no) 

variables, according to their capacity to discriminate between successful and non-

successful participants, Kieman et al. have been able to determine profiles of success 

with a relatively high degree of true-positives (124). After all demographic, 

physiological, behavioral, and psychosocial variables were accounted for, three predictors 

(program type, body dissatisfaction, and weight loss history) were selected, and 63% of 

their participants were rightly classified into the successful category, based on baseline 

data only. The authors suggested that, similar to what is common practice in the medical 

literature (where a diagnosis, even based on incomplete information, is often a necessity), 

analyzing data to classify subjects a priori into categories, may be more useful than 

analyzing data in a continuous fashion, even accounting for some loss in statistical power 
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(124). This approach may well represent the next step in weight loss readiness research. 

Significant predictors in the present study not only confirm earlier research findings, they 

add new and usefiil information, and can help in building a simpler readiness 

questionnaire that can predict who will and who will not succeed, firom all individuals 

who present themselves in various behavioral weight loss programs. 

In the present study, besides changes in weight and fatness, it was also a goal to analyze 

how the intervention impacted participants at a psychosocial level and how those changes 

related to weight loss. Studying the impact of a lifestyle intervention is important, even 

independently of weight loss, considering the fact that success is increasingly being 

defined in ways that include but are not limited to weight changes (11,88). It is hard to 

argue that positive changes in perceived health and quality of life, in depression and 

anxiety, or in body image and exercise self-efficacy, even without significant weight 

changes, are not worthy goals to pursue. This is more so in overweight and obese 

individuals, clearly a segment of the population with high levels of psychological 

distress. On the other hand, most if not all individuals with excess weight join weight loss 

programs with the primary goal of seeing changes in their body. For that reason, a 

synergistic effect between weight loss and improved psychological fimctioning should be 

expected, and indeed it is commonly observed that healthier psychosocial scores 

accompany weight reduction (228,229). A caveat of this type of research, which 

compares changes in psychosocial factors with changes in body habitus variables is that it 
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is virtually impossible to determine causaliQr. If in fact an interactive effect between the 

two sets of variables occur, there is little that investigators can do to separate, for 

example a) improved emotional stability helping an individual control his/her emotional 

eating; fi:om b) improved eating control and energy restriction (and subsequent weight 

loss) creating feelings of self-efficacy, auto-realization, and satisfaction, which support 

improved mood and emotional stability. 

Nevertheless, it may be the case that determining causality is not as crucial as knowing 

more precisely which and to what extent psychosocial variables co-vary with weight loss 

success. With that knowledge, there is surely some rationale to direct intervention to 

induce changes in variables (e.g. Social Support, Eating Restraint, etc.) that are 

associated with weight loss, especially if they are also associated with a positive 

psychosocial profile (such as better perceived life quality or improved self-esteem). In 

this case, no harm will be done, and chances are participants will also benefit from 

improved weight and body composition changes. A more difficult question to solve is 

that of determining when statistical changes on certain psychosocial scores are also 

clinically or psychologically relevant. In some cases such as depression (230) or 

disordered eating (151), there are cutoffs available indicating where a clinical critical 

clinical point is reached, granting that changes within a similar level (above of below that 

value) may also be important In most cases however (e.g. perceived impact of weight on 

quality of life, perceived barriers to exercise, and body size dissatisfaction), no such 

thresholds are available nor normative data has been published that permit comparisons. 

Di this discussion, limited space will be devoted to interpret scores in terms of their 



236 

absolute meaning or life impact. Instead, absolute and percent values for changes are 

made available, as well as the range of possible scores for each scale (Appendix 9), and 

readers can make their own conclusions. A higher focus will be given to the discussion of 

results that are reliable statistically speaking. In a general sense, it will be assumed that 

any (statistically significant) "positive" or more desirable change in any psychosocial 

variable is a "good" outcome, and vice-versa, particularly if the statistical confidence 

level for that change/association is high (e.g. /'<0.001). 

The process of change subjects go through during a weight management program can be 

partially understood by measuring psychosocial factors before and after the program. 

Researchers have suggested that assessments during the program should also be a priority 

since much takes place during that period, in subjects' life, perceptions, and behavior 

(small successes and setbacks and how they are perceived, important life events, 

persistent difficulties in adopting a certain behavior that may go unnoticed, new body 

image concerns as weight is lost, etc.) that can be useful to help interventionists help 

participants more effectively ((98,231,232). For example, Bjorvell et al. suggested the use 

of Eating Inventory during the intervention, as a potentially useful monitor of progress 

(232). Pre- and post-treatment assessments can nevertheless provide a measure of the 

overall impact of the program, including the impact of weight and behavioral changes 

that may have taken place, whether they were positive or not as desirable. 

To summarize what occurred at a psychosocial level (to the extent it is measurable) to the 

89 women who completed the study, it was observed that significant, consistent, and 
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positive changes occurred in terms of impact of weight on quality of life, mood, eating 

and exercise variables, and self-perception. In fact, it is easier to point out those variables 

that did not change through the course of the 16-weelc intervention. They were general 

social support, health-related quality of life (except Physical Functioning and Vitality), 

Confusion (POMS), Perceived Barriers - Obstacles, Exercise Social Support-

Rewards/Pum'shment, and Self-Cathexis. For variables in the Eating Inventory (Eating 

Restnunt, Disinhibition, and Hunger) it is not as clear what is a positive (i.e. desirable 

change. Nevertheless, high eating restraint is typically associated with lower weights and 

weight loss, whereas Disinhibition and Hunger are associated with opposite outcomes 

(133,232,233). Thus, it can asserted that changes in these variables also followed the 

overall trend, indicating positive (more desirable) results. 

The Eating Inventory (EI), also known as the Three-Factor Eating Questiomiaire is a 51-

item instrument that includes three reliable scales (234), which have been validated, 

especially the Restraint scale (235,236) and the Disinhibition (233,236) scale. Validation 

of the Hunger scale has received less attention. The Disinhibition scale is considered a 

good indicator or overeating and it has been argued that "disinhibition'* is an incorrect 

label, since it assumes a previous eating "inhibition", which may or may not be the case 

(233). "Overeating" was proposed as a more appropriate designation. The Dietary 

Restraint scale, which is Qrpically not correlated with the other two scales, measures 

conscious attempts to monitor and regulate intake; the Disinhibition scale measures 

dysregulation of eating in response to cognitive or emotional cues; and the Hunger scale 

measures perceptions of hunger (234). In various studies, eating restraint has been 
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correlated with weight loss (113,132,133,206) while the same studies typically show 

parallel decreases in Disinhibition/overeating and perceived Hunger. 

In the present study, significant reductions in binge eating (BES) and emotional eating 

were also observed. In a seminal study in Finland, Pekkarinen et al. have shown 

comparable results to the present study in 62 obese (BMI=36kg/m^), primarily female, 

middle-aged subjects (133). This study, which used a VLCD in the initial 8 weeks and a 

behavioral lifestyle intervention in the last 9 weeks of a 17-week (l-hr weekly meetings) 

weight reduction program, reported an extremely low rate of dropouts (S% after 17 weeks 

and only 10% after 2 years, without a maintenance program), which makes it unique in 

the field. After 17-weeks, mean weight loss was 14.9 kg and BES scores as well as scores 

in the Bulimic Investigatory Test (BITE), another measure of binge eating, were 

significantly reduced (-39% and -24%, respectively), similarly to what happened in the 

present study. Interestingly, when Pekkarinen et al. divided the sample into 3 groups of 

success measured after 2 years (<10% lost fiom initial weight, 0-10% losses, and weight 

gain), they observed that the lowest tertile had not reduced their BES score during the 

initial 17 weeks, and that the two lowest weight loss groups had returned to baseline 

binge eating scores at 1-year and at 2-years, whereas the "maintainers" (still <10% of 

initial weight after 2 years) retained their initial BES decreases, even after 2 years. These 

results clearly suggest that binge eating changes during weight reduction are predictive of 

long-term non-success (if no changes occur in that period), but not as good a predictor of 

long-term success for all subjects showing significantly improved eating patterns in the 

short-term. 
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Despite the initiai inclusion of a VLDL component (which the present study did not use), 

the study by Pekarinnen et al. is particularly suitable for comparisons, since it used a 

relatively similar sample (somewhat more obese, only 5 men were involved) and a 

comparable weight loss reduction phase in length and behavioral content. Given the 

potential limitations of the present database concerning dropout-related biases, which 

were already discussed, the Finish study, with little attrition provide an very good "cross-

validation" source for the present data set. In the Scandinavian study, after the weight 

loss phase, subjects had increased Restraint scores by 81% (+54% in the present study) 

and decreased Disinhibition by 27% (-31%), and Hunger by 27% (-42%). Since the cited 

study used a VLCD, a considerably restrictive procedure, differences in Restraint and 

Hunger are understandable. However, together with changes in the BES, results are 

overall quite analogous. 

The absence of more consistent changes (i.e. mote scales with significant changes) in the 

SF-36 items (health-related quality of life) is perhaps the most surprising finding in this 

particular analysis, especially considering the very consistent changes in the other quality 

of life questionnaire (IWQL), which measures weight-related distress in several areas. 

The SF-36 is the most widely used measure of health-related quality of life and its 

validity and reliability has been tested and confirmed for many years. A closer look at the 

scores indicates that 2 (Physical Functioning and Vitality) out of the 4 scales included in 

the physical health domain of the SF-36 (the others are Role Limitations due to Physical 

Problems and Bodily Pain) showed significant changes. No other changes occurred. 

Fontaine et al. observed significant positive changes in the Physical Functioning, Role-
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Physical, Vitality, General Health, and Mental Health scales of the 36-PF, after a 13-

week weight loss in 38 mildly to moderately overweight subjects (237). The largest 

improvements were noticed for the Role-Physical, Vitality, and General Health. In a 

cross-sectional analysis of NHANESI database, Rumpel et al. concluded that general 

well-being was somewhat reduced in women reporting recent weight losses (229). This 

study used a large, US-probability sample (n=4133), and female individuals with a 

similar BMI (34 kg/m^), but had a different design and methods (cross-sectional, self-

reported weight changes) and a different measure of life quality compared with the 

present study. 

In December of 1999, Fine et at, published a study in JAMA, reporting prospective 

associations of weight change with SF-36 factors in women involved in the Nurses 

Health Study (Fine, 1999). From a total sample of 7S13 who lost weight between 1992 

and 1996, the middle-aged women with BMls between 25-35 kg/m^ who lost between 2.3 

and 8.5 kg showed significant improvements in the Physical Functioning and Vitality 

scales. Women with the same initial BMI but who lost more than 9kg showed 

improvements in vitality and freedom from pain only, finm 7 of the SF-36 domains 

(social fimctioning was not reported). Women who gained weight showed comparable 

decreases in Physical Functioning, Vitality, and (freedom from) Bodily Pain (238). The 

authors commented that "weight change was more strongly associated with the physical 

than mental components of health-related quality of life" (p.2141). In an attempt to 

quantify the qualitative impact of these changes, a ~7-point decrease in physical 

fimctioning was found to be nearly 3 times larger than the decline in physical fimctioning 



241 

associated with cigarette smoking, over the same period (238). Other studies have found 

positive changes in body image (239-242), depression (133,243), self-esteem, self-image, 

eating attitude, and assertion (133), sexual behavior (241), self-efficacy (217) and various 

mood-related variables (228) after participation in weight management programs. 

Recently, Nieman et al. observed an improvement in psychological well-being in 91 

obese women after a 12-week diet and exercise program. Significant changes were noted 

for the Cheerful vs. Depressed, Relaxed Feelings vs. Tension, Life Satisfaction, Freedom 

From Health Concerns of the General Well-being questionnaire but not for any of the 

POMS scales (244). Identical findings had been found by Cramer et at. (245). 

Although earlier studies have reported some negative emotional effects associated with 

dieting/weight loss, the implementation of behavior therapies in the 1970's has paralleled 

a reverse in the consequences of weight management programs, into more beneficial 

consequences (64). Similarly, improved measurements also contribute to the different 

scenario observed in the last 2 decades. For instance, in an original study comparing two 

methods to assess depression, Wadden et al. observed that when depression was assessed 

through objective standardized psychometric instruments, results were more positive 

(lower depression) than when mood was assessed through open-ended, interview-like 

methodologies (231). This study also showed that subjects who lose lower amounts of 

weight tend to overestimate theur depression scores (retrospectively) when compared to 

what they had indicated concurrently (231). Furthermore, it has been shown that 

assessing mood before and after a weight loss program yields more benign results than 

when measurements are made several times throughout the program (246). The latter is 
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thought to measure transient changes associated with inevitable and temporary set-backs, 

pertiaps not reflecting adequately the overall impact of the whole program and total 

weight changes. These findings highlight the limitations in the measurement of 

psychosocial variables, a fact that may bias the interpretation of some results. It is also 

quite possible that significant associations that are detected with methodologies that are 

intrinsically limited, may in fact suggest the presence of relationships that are much 

stronger in magnitude. Following the same logic, type II error (not finding a significant 

effect or association when it exists) may be a common occurrence in psychosocial 

research. 

bi any case, the larger body of evidence does indicate that current (last 15-20 years) 

wei^t management programs generally can be expected to induce positive psychosocial 

changes in most participants who enroll, independent of method (e.g. VLDL vs. less-

stringent approaches), type of sample (e.g. more or less obese, although the latter tend to 

benefit the most) and duration. The current study adds to this research mainly by showing 

that other measures, that are newer (e.g. Impact of Weight on Quality of Life) or 

traditionally not assessed in weight loss trials (e.g. Physical Self-esteem, Exercise 

Intrinsic Motivation) are also impacted. The next step is to analyze how these changes 

relate to changes in primary outcomes, weight and physical activity. If some psychosocial 

factors are found to improve significantly during the course of a short-term weight loss 

trial and also found to correlate with positive changes in weight and/or exercise, then 

intervention would be warranted to focus on these factors in their curricula. 
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In the present study, some process variables (i.e. before-after changes) were found to 

have a moderate to high correlation with weight and fat changes, and with changes in 

exercise levels. Physical functioning, several eating variables, particularly restraint, 

disinhibition, and binge eating symptoms, and two variables finm the PSPP (Body 

Attractiveness, and Physical Self-Worth), were among the strongest process correlates of 

weight and fat changes. In all cases, weight losses were associated with positive 

psychosocial changes (e.g. improved physical self-worth). Exercise changes were 

associated with improvements in vitality, physical conditioning and self-worth, with less 

perceived barriers to exercise (effort-type), and also associated with significantly less 

feelings of hunger. Less process variables predicted attendance, although perceiving 

exercise barriers and improvements in physical function and self-perception showed a 

moderate relationship with attendance rates 

These findings confirm that the important changes in eating behavior perceptions that 

were previously found, were also quite relevant to subjects' success in body weight 

change, hi fact, changes in scales fh)m the Eating Inventory accompanying weight 

changes have often been reported in the literature (107,132,133,206,232). Pekarinnen et 

al. showed that higher restraint, and lower disinhibition and hunger after 2 years 

correlated significantly with weight losses (133). In this 2-year study, it appeared that all 

subjects, regardless of their 2-year weight success, showed significant changes in these 

three factors in the short-term, suggesting a short-term (17-week) association between 

weight and EI changes did not occur. However, Pekarinnen et al. did not report weight 

changes at treatment end (17 weeks) or correlations between the EI and weight changes 



244 

during that period (133). Because it is impossible to tell if success after 2-years matched 

success after l7-weeks in the Finish study, results ate nor comparable with the present 

short-term findings. Earlier, Bjorvell et al. had shown that Restraint scores (but not 

Disinhibition and Hunger) correlated with weight loss only after 12 months (not at 6 

months) and that these correlations increased with time (until 30 months), in severely 

obese subjects treated in a hospital-based, behavioral program (232). In a more recent 

study, which confirmed their previous findings, Bjorvell et al. reported strong 

associations between the EFs three scales and the Self-Motivation Inventory, one of the 

strongest baseline predictors of weight loss in the present study. Both Bjorvell's and the 

present study suggest an important role of self-motivation as one factor strengthening 

self-control, as it relates to eating behavior (132). The same appears to be true in the case 

of exercise behaviors (207). 

Two studies that have used the Binge Eating Scale, another strong (negative) correlate of 

weight loss in the present study, give some support to the fact that changes in binge 

eating indicators are important and, at least in the long-term, match weight reduction 

(107,133). Sherwood et al showed BES scores to be associated with weight changes over 

time, during a 18-month weight loss program in middle-aged women who were 30-70 lb 

overweight (107). Depression scores appeared to mediate this relationship. Present results 

do not support this finding as depression scores (baseline, 4-month, or changes), assessed 

with the same instrument as Sherwood et al. (BDI), failed to even minimally affect the 

relationship between changes in the BES and in weight or fat Sample differences may 

explain this disparity, as women in the Sherwood's study (444 subjects pooled from 4 
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different interventions) displayed substantial higher rates of binge eating disorder, as 

indicated by a BES score >27 (11.4%) compared with the Tucson area women in the 

present study (0%). Pekariimen et al showed 2-year negative relationships between BES 

scores and weight loss (133). Adding to the two studies cited, present findings indicate 

that changes in binge eating behavior is significantly associated with weight loss success 

also in the short-term, in overweight women with only moderate signs of binge eating 

problems. 

Contrarily to results for eating variables, highly significant improvements that were 

observed in the present study in mood, impact of weight on quality of life, and in several 

body image variables appeared to have little or only a small association with body habitus 

changes. It was interesting to note that several indicators of depression/emotional health 

(fix)m the SF-36, BDI, and POMS instruments), whose changes did not predict weight 

changes, were nevertheless associated with changes in exercise behavior. This confirms 

the interactive relationship between exercise and improved psychological health, which 

has been documented before (247) and suggest these improvements are at least partially 

independent firom weight loss. 

While improvements after weight loss are the norm in most studies (64,66,169,171), 

many investigators do not report whether weight change is directly associated with mood 

state variables, often assuming that to be the case. As discussed before, depression and 

mood may be associated with obesity and weight change in a mediated manner, for 

example, via unhealthy dieting practices (176,248). Exercise may also mediate that 
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association, although the current findings do not completely support that conclusion. 

Recently, Hayward et al. showed that a group exercise and relaxation program (6 months) 

significandy reduced BDI scores in a small sample of obese women, but did not affect 

weight changes or scores in the SF-36 inventory (249). 

The duration of the intervention may also be important. It may be that individuals who 

are more successful at losing weight in the long-term (successful maintainers) are also 

those who most benefit, from a psychological point of view. Prospective (169) and other 

epidemiological evidence (171) support these long-term effects. However, short-lasting 

interventions may not show a similar association, as some subjects who succeed at losing 

weight in the first few months (possibly through the use of more extreme dieting 

practices), even or especially without changes in physical activity, are not necessarily in 

better emotional and psychological health at treatment's end. If this is the case, then 

changes in depression could parallel weight changes, once the effects of dieting were 

partialled out. In fact, in the present database, when weight changes and changes in 

depression (BDI) were adjusted by changes in variables that may signal the presence of 

severe dieting (changes in Eating Restraint, Perceived Hunger, and the Binge Eating 

Scale) that correlation (weight ch.-depression ch.) increased &om 0.02 (?=0.863, 

unadjusted) to -0.19 (iN).088, adjusted). Contrarily, correlations between BDI and those 

three eating variables were unchanged or increased after adjustment for weight changes. 

Those associations were particularly strong for Perceived Hunger (partial f=0.41, 

P<0.001) and the BES (partial r=0.36, ?=0.00l), indicating these two measures are good 
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indicators of eating distress that is likely to affect emotional stability, independent of 

weight loss responsiveness. They could in the future be used during the intervention, as 

markers of unhealthy weight loss. Furthermore, perceived hunger and binge eating were 

also consistently negatively associated with exercise behavior, which reinforced their 

usefulness in the monitoring of healthy weight reduction practices. Changes in Eating 

Restraint were not associated with changes in BDI, before or after adjustment for weight. 

Restraint, as measured by the EI, appears to predict weight changes in an independent 

and "psychologically-healthy" way. 

There are limitations in the current study and its findings. Using a large number of scales 

and sub-scales and performing an extended number of statistical tests inflates alpha and 

the chances for type I error. The fact that virtually all associations were observed in the 

direction expected provides some evidence that most significant relationships detected, 

especially those with higher significance levels (e.g. P<0.01), may be real. If random 

effects were extensively present, one would expect to observe associations in an atypical 

direction, one that would not be predictable or easily justifiable. Another limitation is the 

use of arbitrary cutoffs to define successful and non-successful weight loss. Although 

objective cutoffs are not currently available, the current results may not apply to other 

classifications of success. Others have used absolute criteria such as a given change in 

BMI units to define success (124) or have refiained from using cutpoints, choosing to 
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analyze data only in a continuous fashion (100). Given that subjects were selected to have 

a computer available, this fact may have biased the sample towards a higher SES than in 

the population at large. This limits the generalization of the present results to all SES 

levels, especially to the lowest among the population. Similarly, since women in our 

sample were mostly Caucasian, results may not apply to other ethnic groups. 

Analysis including completers only may be biased and in general should only apply to 

subjects in other similar studies that complete the interventions. Given the findings of 

some baseline differences between completers and dropouts (i.e. dropout was not 

random), considering also differences in weight loss rate between the two groups, and 

taking into account the moderate-to-high attrition rates (~20-30%) observed in most 

studies, these are important limitations. 

Nevertheless, data was presented suggesting completers in this study were impacted by 

the intervention similarly than what happened in other studies where attrition rates were 

much smaller. Also, associations for completers-only were generally similar (i.e. for 

comparable variables) than what was observed in all-sample analyses, but they were 

lower in magnitude. It is the conviction of the author that more than biasing results in 

unexpected and potentially misleading ways, completers-only analyses suffered primarily 

finm lack of statistical power causing type II error to increase, when compared with all-

sample analyses. Imputation of follow-up data for dropouts has been used before and has 

some theoretical validity but may also, to some extent, limit the interpretation of results 

for all-sample analyses. Future studies should devote particular attention to the impact 
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completers-only analyses may have on then: results. Evidently, the best preventive 

strategy is to minimize dropout at all costs and/or, when subjects do drop, intensify the 

effort to still collect data from these subjects. Monetary incentives and more clarity and 

assertiveness in communicating to subjects that no matter what happens, they need to 

come back for follow-up testing may also reduce the number of individuals lost to 

dropout. 

Little long-term unplications can be drawn for the present results and the only 

estimations possible are those that come from comparisons with other studies that have 

measured subjects in the short and long term. Some examples were provided but they are 

limited in scope and validity. Finally, findmgs from this study may apply only to middle-

aged women undergoing a behavioral weight loss whose principles and intervention are 

somewhat comparable to those the present trial was based on. Subjects in this study were 

primarily Caucasian, probably of above average social-economic status and all lived in 

Tucson, Arizona. The city of Tucson provides exercise opportunities (e.g. multiple 

walking- and biking-friendly outdoor facilities) and ahnost year-long amenable weather 

conditions which may not be the case in other locations. 

To overcome limitations of the present study and increase the prediction of weight loss 

even frirther, we suggest the following improvements: Q improved and better-selected 

instruments covering more areas of interest; ii) improved measurement techniques (that 

may include direct observation, interviews, more precise instruments such as physical 
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activity monitors, and/or assessment of psychosocial measures by different means, such 

as testing/interviewing participants' family members on key variables); iii) more fiequent 

assessments that target processes of change as they occur during a program (and not only 

before and after); iv) strategies to improve follow-up compliance so that subjects who 

drop are also measured after the program, in similar conditions as completers; v) 

additional statistical techniques (e.g. structural equation models, time series analysis, path 

analysis, recursive partitioning methods) that are better suited to study dynamic processes 

over time, and capable or producing predictive models for weight loss success and non* 

success that more appropriately overcome the limitations of current analyses. 

In addition, based on the present data, several intervention-specific scenarios can be 

suggested as examples of a higher degree of program individualization. Why not spend 

more resources trying to detect who are the subjects that lack minimal readiness, before 

they join in? Such screening would probably be of benefit to participants. They would 

spend less money and time and most importantly they would not have to go through 

a(nother?) fixistrating experiencing, or be faced in a potentially damaging way with their 

own shortcomings, this time with the aggravating effects of this happening in the 

presence of peers and researchers. Continuing to treat subjects with very low readiness, 

hoping to 'tum them around", assumes that there are better ways to intervene than what 

is currently practiced which may or may not be the case. The most striking cases (of low 

readiness) aside, this screening-for-readiness approach would open the door for programs 

in which each individual's characteristics are objectively considered. For instance, why 

not have subjects who are identified as having a very high probability of success. 
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assuming a more leading and supporting role towards those facing more barriers in the 

course of the weekly meetings, or in real life situations? The first group would benefit 

firom the self-reinforcing effects of be|ng a role model; the latter, benefit by having a role 

model as a part of their own support system. Why not distribute resources differently for 

different individuals or groups, for example by having common curriculum sessions for 

all participants and selective learning opportunities only for smaller groups facing a 

common pre-identified set of obstacles? Also, why not give participants more options and 

alternatives during a program, thus respecting their preferences and potentially improving 

adherence via an enhanced sense of control over their own weight loss path? 
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5. CONCLUSIONS 

The studies in this dissertation were primarily designed to a) identify pretreatment 

dieting/weight history and psychosocial correlates of body habitus (weight, body 

composition, etc.) in overweight middle-age women; b) identify prospective readiness 

profiles for 4-month weight loss induced by a lifestyle behavioral program; and c) 

examine which psychosocial factors ate changed during the weight reduction program 

and how those changes relate to body habitus changes. Prior to a 16-week behavioral 

intervention, subjects completed a comprehensive psychometric battery, covering 30 

distinct topics and approximately 95 constructs (items or sub-scales) considered relevant 

to weight management. Variables that were expected to change were also measured 

immediately after the program. The cognitive-behavioral intervention involved 16 weekly 

meetings covering physical activity, healthy eating, cognitive-behavior strategies, and 

social support, targeting a rate of weight loss of about 0.5 kg/wk. 

The following are the most significant findings that emerged finm all results presented. 

They are presented approximately in the order the four studies appeared in the text 

(studies I through IV) and not in order of importance: 

1. Multiple psychosocial variables were associated at baseline and predicted about 36% 
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and 32% of the variance in initial fat and BMI, respectively. 

2. Individuals with higher adiposity showed a worse profile in health and qualiQr of life, 

lower values on various measures of mood, lower physical self-perception, and a 

worse body image, compared with leaner women; many of these variables' means 

were significantly different between overweight (BMI<25 kg/m^) and obese 

(BMI>24.9 kg/m^) participants. 

3. More physically active women at study entry perceived less barriers to exercise and 

where more motivated to do so, reported better physical functioning and less 

limitations (physical, emotional, social), and had an improved physical self-worth and 

physical conditioning. 

4. A wide range of responses after 4-months was found for changes in weight, fat, and 

fat-free, as well as for changes in exercise; baseline body weight and composition did 

not predict changes in weight or fat while higher levels of physical activity at baseline 

were associated with lower relative changes in exercise energy expenditure. 

5. Several psychosocial variables assessed at baseline were significantiy different 

between subjects who later dropped and those women who remained in the study to 

the finish; perceived impact of body weight on work-related situations was the most 

discriminative of those variables. 

6. At baseline, subjects who later dropped displayed a psychosocial profile comparable 

to women who completed the study but lost littie weight (<1.5 kg); in most cases, this 
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profile, common to the least successful group of participants (completers and 

dropouts), was significantly distinct fiom the profile for the most successful 

completers. 

7. Attendance levels and changes in exercise were correlated with weight change after 

16 weeks; subjects who were more active at baseline were also leaner than more 

sedentary participants; age and years of education were generally not correlated with 

changes in primary outcomes of the study. 

8. Among baseline dieting/weight history and psychosocial predictors of success level at 

4-months, less dieting and recent weight fluctuations, less stringent weight loss 

outcome evaluations, less perceived impact of weight on work and health, higher self-

motivation skills, and lower body size dissatisfaction, were consistently associated 

with weight loss. 

9. Throughout the 16-week program, subjects who lost more weight also had significant 

increases in physical health and physical self-perception, body satisfaction, perceived 

social support, and eating restraint; they also reported decreases in bodily pain, eating 

disinhibition, perceived weight-impact on eating, binge/emotional eating, and 

exercise barriers. 

10. Improvements in mood and depressive symptoms, in body/physical self-worth, and 

decreases in perceived exercise barriers were the best process correlates of changes in 

EEE; changes in mood/emotional health, and to a lower extent physical self-
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perception, appeared to have occurred independently of changes in weight and fat. 

11. Among all questionnaires used in this study at baseline and follow-up, the following 

instruments showed very limited or no significant relationships with weight or weight 

changes; Physical Appearance-Related Teasing, Weight loss Readiness, Assertive 

Behavior, Martin Process, Weight-Management Self-Efficacy, and Self Cathexis. 

12. Processes of change variables accounted for 40-45% of the variance in weight 

changes, and for 45-50% of the variance observed for changes in exercise behavior; 

together, baseline (readiness) and process measures (including changes in EEE) 

explained about 55% of changes ui weight that were observed in subjects who 

completed the study. 

13. Using baseline predictors only, about 62% of all subjects were correctly classified 

into the appropriate tertile of weight loss (most or least successful) they belonged at 

treatment's end; using baseline and process variables, about 72% (most successful 

third) and about 73% (least successful group) of all women who completed the study 

were conrectly classified into the appropriate success group; chance classification 

would be around 33% for each group. 

This dissertation started with the expression "I want to lose weight', which is periiaps the 

simplest and most concise way to describe the central theme of these series of studies. 

The studies reported here are about wanting to lose weight, a state of mind shared by a 
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large majority of people, as well as about questions that may arise during the process of 

losing weight. At an individual level, these questions have important biological, 

psychological, health, social, and environmental implications. In a larger scope, there are 

evolutionary, anthropological, sociological, cultural, financial, and political ramifications 

that extend, in one way or another, fit)m the phenomenon of gaining and losing weight. 

As an example, the fact that so many people suffer fiom obesity today, and the known 

increases in morbidity and mortality that are involved, may induce insurance companies 

to increase their premiums (which affects everybody else indirectly) and convince 

governments to increase funds for research, public awareness campaigns, changes in the 

physical environment (e.g. mandatory visible stairs near all elevators in new buildings), 

new school policies, etc. These are funds that will not be available for other tasks of 

public interest. Obesity can also relate durectly to issues as different as job discrimination, 

advertisement trends, seat sizes in airplanes, and foods available at school/worksite 

cafeterias. It is fair to say that '̂ wanting to lose weight" is more than just shedding a few 

pounds. 

This dissertation also started with a number of questions, which the following studies 

promised to address. It is fitting to use these questions now, to guide this concluding 

chapter in an attempt to translate the present scientific findings into information everyone 

can relate to. 

a) What kinds of distress drive people to want to lose weight? 
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From Study I, it becomes clear that increasing body weight translates into increasing 

perceptions of poor health and reduced quality of life. It is also linked to a worse self-

concept which can be expressed by feelings of dislike or disgust towards one's body size 

and overall attractiveness, as well as by reports of low physical conditioning, low energy 

levels, and diminished vigor. Weight-related issues impacting women's wellness in their 

daily chores, in social relationships, and in their perceived health also appear to increase 

proportionally to body size. Periiaps surprisingly but in agreement with other studies, the 

effects of obesity on psychological health and emotional life appear to be less consistent, 

compared to the more uniform effects on the physical component of health and life 

quality. It seems to be the case that some overweight and obese persons are more affected 

emotionally than others of similar weight, which agrees with the notion that other factors 

(e.g. disordered eating, poor body image, excessive dieting) may determine mental 

distress more strongly that weight per se does. 

b) Many people quit before thev reach their weight loss goals, while others persist. Are 

these two groups distinct and can dropout be anticipated? 

This question was addressed in Study II. It was observed that people respond very 

differently to a similar intervention. Some lose more weight and fat than even they 

expected; others never get close to their short-term goals. Others, about one in every five, 

quit trying somewhere along the way. Study II highlighted the fact that dropouts may 

have characteristics that make them more susceptible to not persist until the end. One 
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thing was clear; non-completers were losing considerably less weight by the time they 

dropped out than subjects who later finished the study. It is difficult to say for sure what 

makes people drop out but even before they started, dropouts appeared to be less 

emotionally stable which seemed to limit their roles in daily life. The level to which work 

life is impacted by weight was the strongest predictor of dropout. Before the 16-week 

intervention, non-completers presented with a worse body image and more concerns with 

their body such as more marked feelings of "being fat". One important finding was that 

non-completers showed a psychological profile similar to that of completers that were 

unsuccessfiil at losing weight but quite distinct from that of more successfiil weight 

losers. This indicates predicting non-completion or predicting unsuccessful weight loss 

will involve similar variables. Although this study cannot explain what is at the origin of 

attrition, it suggests that non-completion can be anticipated. 

c'̂  Whv are some people successfiil 'Sveieht losers" and others are not and can level of 

success be predicted? 

This question was addressed in Study in. By studying only participants who completed 

the program it is difficult to predict (with the variables that were used presently) who will 

be more and less successfiil. As it will be clarified in the last of this set of questions, just 

finishing the interventioQ may be considered a successfiil outcome in itself, regardless of 

weight loss. But most people join programs to lose weight and fiom their perspective that 

is the primary (or exclusive, in some cases) measure of success. When all participants 
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were included predicting success and non-success appeared to be an achievable task. 

Among other factors that may relate to success, using these variables - years at current 

weight, recent diet attempts and recent weight losses; expectation of outcomes; level of 

self-motivation; body size dissatisfaction; and perceived barriers to exercise - it was 

possible to account for about 25% of all weight loss (weight loss could be predicted &om 

baseline data with a prediction error of ±3.5 kg). With some of the same variables, it was 

possible to correctly predict, in about 6 out of 10 cases, if a participant was going to be 

among the most or the least successful by the end of the study. 

d) What happens as people go through the process of losing weight? Besides weight 

what else changes and does it relate to weight reduction? 

Typical results of a weight loss program demonstrate that participants, by their own 

account, end the program experiencing better physical health, perceiving the impact of 

their body weight with less stress, in better mood, with less signs of emotional eating, less 

feelings of hunger, an enhanced ability to control their eating, more capable and 

motivated to be physically active, and with improved physical and general self-concept! 

As shown in Study IV, these changes are reliable firom a statistical point of view, and 

many of the perceived changes are high enough in magnitude to make a difference in 

subjects' lives. Importantly, no "side effects" (i.e. less desirable results) are detected. 

Changes that are more likely to directly contribute to weight loss are those related to 

eating behavior and physical health/self-concept. Positive changes in mood and 
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emotional aspects may relate to increased exercise levels even if they are not directly 

related to weight loss. 

e"! Are there particular factors (psychosocial or others) that appear to be consistentlv 

associated with a lower weight and successfii) weight manapement. no matter how we 

look at it? 

A cross-sectional analysis across the results fix>m all four studies reveals that some 

variables are repeatedly associated with outcomes, while others are mote infirequently 

significant. Feelings of vigor (feeling lively, active, energetic, alert, vigorous, etc.) and 

body size dissatisfaction were significant in all four studies, whereas perceived impact of 

weight on health and work life were also significant in many comparisons. Other 

variables, primarily related to exercise behavior (motivation, social support, etc.) and to 

body/self-concept were also significant in multiple analyses. Although this cross-

sectional perspective misses out on some important aspects (e.g. relationships between 

variables), it does provide a good indication for what aspects ate critical for overweight 

individuals before as well as during weight loss. 

ft Is every person, willing and interested, truly ready to start a weight management 

program? 
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From the previous conclusions, it is fair to conclude that not all people that want to lose 

weight can, in fact, lose weight, at the tune they decide to do so. More than 40% of the 

women who joined this study were not successful using conservative definitions of 

success. Although it is difficult to obtain precise assessments during the course of the 

intervention, it was clear to interventionists in this study that some participants were not 

engaged, minimally confident, collaborative, or possessed of enough energy to comply 

with the task ahead of them. Moreover, these sets of traits/characteristics were noticed 

fix)m very early on. 

The main hypotheses of this study - that dieting/weight history and psychosocial 

variables assessed at baseline would be associated with baseline and changes in body 

habitus and other outcomes (adherence, exercise); that prospective (readiness) profiles of 

success and non-success could be determined fix)m baseline data; that important and 

significant changes in psychosocial factors would occur during the 16-week intervention; 

and that changes in psychosocial measures during the intervention would be related with 

changes in primary outcomes - were confirmed. 
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FINAL REMARKS 

In all likelihood, no previous weight loss study has tested subjects as extensively as the 

PILOT/Healthy Weight 4 Life study did. In the current study, few psychosocial variables 

measured failed to show an improvement and not one changed in a less than desirable 

direction. After a thorough review of many comparable studies that have been published, 

the impression remains that the overall impact the current study had on its finishing 

participants is matched by only a few. Certainly some biased tone is contained in this 

appreciation and the author is probably not the first to believe that the study he 

participated in is among the top of the crop. Still, the level of respect, attention, and 

responsible care that was provided in HW4L by experts in several fields, along with a 

multifaceted curricula that covered the most important components of weight 

management was, in the words of many participants a very positive or a 'iife-changing" 

experience. Given die slow rate of weight loss that was promoted, the social support 

created, the real-life experiences made available, the recognized quality^ of the 

information conveyed and the materials provided, and perhaps most importantly, the 

compassionate approach and the realistic expectations placed on participants and also the 

regular opportunities given to participants to express their opinions and feelings about 

what was taking place, one would think that most of them would meet minimal weight 

loss goals (e.g. half of what was proposed, 0.5 lb per week) or at the very least remain 

with the program until the end. We observed that only between 40 and 50% of those who 
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started were able to lose 0.5 lb or more per week. 

Some of the participants who dropped out might have been forced to do so by external 

reasons beyond their control. The in-class experience of interventionists, week by week, 

and the information collected in subjects' exit interviews indicate however that probably 

no more than 6-8 non-completers might have fallen in that category. Most others did not 

respond to the program itself. In other words, did not enjoy it, did not feel helped, felt 

disrespected, were not "pushed enough" or were "pushed too hard". And others simply 

did not have the time, the physical health, the family support, a compatible job, or the 

emotional and life stability it takes to do what needs to be done to achieve a healthier 

weight, hi more simple terms, they could not and would not be reached nor helped. 

If this scenario is more or less a typical one, and all evidence leads to believe it is, what 

then is the solution? Even if we learn enough to screen out participants who are clearly 

not ready to lose weight, what then are the prospects for those individuals? What are the 

realistic chances they will, once screened out, gather the resources necessary to be more 

active, eat more reasonably, lose extra weight, and improve their health, self-image, and 

life quality? 

If having so many weight-unhealthy men and women is not acceptable finm a public 

health point of view and if we seriously seek for more and broader reasons, perhaps we 

need to look around us with different eyes. To where and how we live, bi certain cultures 

of the "developed world", the expectation placed upon individuals to direct their own 

destiny (e.g. "everyone can and should be able to control their weight, if only they...") 
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may not be compatible with the society we all help create and with its modus vivendi. In 

other words, contradictory messages are continuously sent to individuals, some 

pressuring them to be thin and lose weight, others suggesting that saving physical energy 

(e.g. using a car when one can walk or the escalator when one can take the stairs) and 

eatii^ more calories than it is necessary (e.g. value-meals at fast foods restaurants) ate 

recommendable, even intelligent options. In the current environment and after a certain 

point, continuing to expect that some of the more susceptible, disadvantaged, and 

burdened individuals simply "choose" to live healthier lives is not a reasonable or fair 

proposition. Plus, statistically it does not appear to be woridng and hence it may also be a 

poor policy. 

In our society, a good number of its most "progressive", "convenient", and 

"technologically-evolved" features may be, for some of its members, the very 

instruments of their confinement. Perhaps the "fi«edom" and fi«e will we have to 

determine our own individual destiny should be questioned, when the freedom of others 

to do the same, if faced seriously, responsibly, and compassionately, is taken away. 
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6. APPENDICES 

APPENDIX 1  -  RECRUITMENT STATISTICS 

Rtsults of Phom Call* 
486 Phone Calls 
168 Accepts 35% 
296 Rejects 61% 
22 Declines 5% 

100% 

Results of Accefrts 
168 Accepted 
142 Subjects Enrolled 85% 
26 Dropped/Chose not to join 15% 

100% 

Reiect Reasons 
117 BMI too high 40% 
46 Thyroid Meds 16% 
34 Antidepressants 11% 
18 Too Old 6% 
16 Smoker 5% 
14 BMI too low 5% 
10 Not in Tucson or Moving 3% 
9 Too Young 3% 
7 Bad Phone Numbers 2% 
5 Diabetic w/meds 2% 
5 No Computer, not willing to get one 2% 
4 Unknown 1% 
4 Chronic Fatigue Syndrome 1% 
2 Anxiety Meds 1% 
2 Cancer <5 years 1% 
1 Bipolar 0% 
1 Paraplegic 0% 
1 Works Nights 0% 

296 100% 

Phone Calls vs Subjects 
486 Phone Calls 
142 Subjects 
29% Subjects from Calls 

Decline Reasons 
7 notinterested 32% 
5 scheduling conflict 23% 
5 $100 fee 23% 
2 already doing a program 9% 
1 has no ride 5% 
1 lives out of town 5% 
1 thinks stw can do it on her OMm 5% 

22 100% 

PtMMie Call Sources 
249 Sunday Paper 51% 
176 13 News 36% 
20 UCS Listserve 4% 
13 fHend/coworker/relative 3% 
9 unknown 2% 
7 HW4L Subject 1% 
3 Carty 1% 
2 Tim 0% 
1 Arizona Illustrated (?) 0% 
1 BEST Subject 0% 
0 Jane 0% 
1 Lauve 0% 
1 LoQuePasa(?) 0% 
1 ORF 0% 
1 Scott 0% 
1 UMC TV Screen 0% 

486 100% 
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APPENDIX 2  -  EXCLUSION CRITERIA 

A. Exclusion for underlying disease likely to limit life span and/or increase risk of 
interventions 

1. Cancer requiring treatment in the past S years, with the exception of 
cancers wUch have been cured or, in the opinion of the investigator, carry 
a good prognosis. For example, non-melanoma skin cancer, papillary 
thyroid carcinoma, and cervical carcinoma in situ. 

2. Infectious diseases 

a. Self-reported HIV positively. No serologic testing. 

b. Active tuberculosis 

3. Cardiovascular disease 

a. Hospitalization for treatment of heart disease in the past 6 months. 
Includes therapeutic procedures (e.g. CABG, PTCA), not diagnostic 
procedures (e.g. coronary angiogram). 

b. New York Heart Association Functional Class >2 

c. Left bundle branch block on ECG 

d. Third degree atrioventricular block on ECG 

e. Uncontrolled hypertension: SBP>1 SOmmHg or DBP>10SmmHg on 
treatment. Milder degrees of hypertension would prompt referral to 
primary care provifkr for treatment but would not exclude. 

f. Stroke or transient ischemic attack in the past 6 months 

g. New York Heart Association Functional Class 2 in persons who are 
currently treated with a loop diuretic or digitalis preparation 

4. Gastrointestinal disease 

a. Self-reported chronic hepatitis or cirrhosis 

b. Episode of alcoholic hepatitis or alcoholic pancreatitis ever 

c. Inflammatory bowel disease requiring treatment m the past year 

d. Recent or significant abdominal surgery (e.g. gastrectomy) Would not 
exclude surgery for conditions with no long-term adverse effects (e.g. 
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appendectomy, cholecystectomy, polypectomy). 

5. Known renal disease 

6. Lung disease 

a. Chronic obstructive airways disease or asthma requiring daily therapy 

b. New York Heart Association Functional Class > 2 

c. Use of oxygen at home 

Other chronic disease or condition likely to limit life span to < 3 years 

Conditions not specifically mentioned above may serve as criteria for 
exclusion at the discretion of the physician. All subjects are to have their 
own primary care physician approve their participation in writing 

9. BMI must not be greater than 40 kg/m^ 

10. May not have past history of anorexia or bulemia 

11. Must not have Epstein Barr Syndrome or Chronic Fatigue Syndrome 

12. May not have smoked in the last year 

13. May not have taken any weight loss medications in the past 6 months 

B. Exclusion for conditions or behaviors likely to effect the conduct of the study 

1. Unable or unwilling to give informed consent 

2. Unable to communicate with the pertinent clmic staff 

3. Unwilling to accept treatment assignment by randomization 

4. Current or anticipated participation in another intervention research project 
that would interfere the intervention (and control group) offered in PILOT 

5. Likely to move away fiom area of measurements in next 3 years 

6. Unable to complete all study's run-in tasks 

7. Major psychiatric disorder which, in opinion of clinic staff, would impede 
conduct of the study 

8. Excessive alcohol intake, either acute or chronic. Defined as any one of the 
following: 1) average consumption of 3 or more alcohol containing beverages 
daily; 2) consumption of 7 or more alcoholic beverages within a 24 hr period 
in the past 12 months; or 3) clinical assessment of alcohol dependence based 
on two or more positive responses to the CAGE questionnaire (if confirmed by 
fiirther probing) or on other evidence available to clinic staff'. If any ofthese 
exclusion criteria are met, the subject may still be consitkred eligible if, after 
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an explanation ofthe importance of limiting alcohol intake during the study, 
the clinic stqffhelieves that the volunteer can and will limitJuture alcohol 
intake to acceptable levels. 

9. Other condition which, in opinion of the physician/investigator, would afifect 
the conduct of the study 

C. Exclusions related to metabolism 

1. Disease associated with disordered glucose metabolism 

a. Cushing's Syndrome 

b. Acromegaly 

c. Pheochromocytoma currently under treatment (i.e. not surgically 
cured) 

d. Chronic pancreatitis 

2. Thyroid disease, suboptimaily treated. Suboptimal treatment is defined as a 
sensitive TSH assî  outside the clinically acceptable range (except for low 
TSH levels in patients being treated with suppressive doses became of a 
history of thyroid nodules or tl̂ oid cancer). TSH would be assessed in these 
settings: 1) reported use of anti-tlQn'oid medication, 2) reported use of thyroid 
hormone. 

3. Conditions not specifically mentioned above may serve as criteria for 
exclusion at the discretion of the physician/investigators 

D. Exclusions related to medications 

1. Lipid-lowering agents - Niacin only. Statins, bile acid sequestrants, and 
gemfibrozil would not be excluded 

2. Glucocorticoids other than topical, ophthalmic, and inhaled preparations 

3. Antibiotics 

a. HlV-related agents, e.g. AZT, DDI, pentamadine 

b. Antituberculous agents, e.g. INH, ethambutol (except INH alone as 
prophylasix) 

4. Antineoplastic agents 

5. Psychoactive agents 

a. Antipsychotic agents. These include, but are not limited to: Haldol, 
Loxitane, Mellaril, Navane, Prolixin, Stelazine, Thorcaine, and 
Trilafon 

6. Bronchodilators 

a. Aminophylline, if used daily 
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b. Inhaled beta-agonists, if used daily 

7. Other medications 

a. Phenytoin 

b. Amphetamines 

c. Prescription weight-loss drugs 

8. Medications not specifcally mentioned above may serve as criteria for 
exclusion at the discretion of the physician/investigators 
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APPENDIX 3 -  SCRIPT FOR QUESTIONNAIRE SESSIONS 

1. You were given a pack of questionnaires to be filled out today. If you cannot 
finish them in today's session, you will able to continue next time. 

2. These questionnau«s are an important component of the Healthy Weight 4 
Life program. They will help design the intervention and individualize 
recommendations to each participant. The more accurate the information, the 
better the program can be tailored to your specific characteristics. 

3. It's crucial that you take the time you need to answer all questions as honestly 
and carefully as you can. If you have any questions, please ask the staff person 
attending this lab testing session. 

4. The number of questionnaires for each session was calculated for about 90 
min. We would like you not to leave before 6:30 PM even if you finish before 
that (please use that time to review your answers if you do fmish early). 

5. Some questions may be more difficult to respond to than others. Always use 
your best judgement even if the options available for a given question do not 
completely satisfy you. Try to answer all questions. 

6. Some questions in one questionnaire may be similar to questions in a 
different questionnaire. Just answer each question as if you were seeing it for 
the first time. We will not be checking to see if you answered similarly in a 
different questionnaire. 

7. Please note that the time periods you are being asked about (e.g. right know, 
last week, in the past year, etc.). as well as the answer keys to multiple-choice 
questions vary among questionnaires and sometimes within the same 
questionnaire. 

8. Your answers in these questionnaires will not be used to exclude you from the 
study but to help the intervention team design the best intervention possible. 

9. Your answers will be kept confidential. ALWAYS write your subject 
number on the top right hand of each questionnaire (your name is optional 
but it does help our staff keep track of your questionnaire). 

10. Some questionnaires are very simple and concise. Others are more detailed 
and sometimes longer than what we would prefer. We do appreciate your 
patience and thoroughness when answering longer questionnaires. 

11. After finishing each questionnaire, please take a minute to review it and make 
sure all questions were answered. Also, at the end, please make sure you have 
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filled out all questionnaires in today's package. 

12. Once again: Make sure you understand each question, take your time, and be 
as truthful as you can from the first to the last question. 
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APPENDIX 4 -  EXAMPLE OF NOTEBOOK LESSON 

(LESSON 2)  

Week Two: Let's Walk! 

Healthy Eating Recommendations 

Overview 

This session will introduce the Healthy Weight 4 Life walking program. The exercise component 
of Healthy Weight t)egins witti walking t)ecause it is an effective way of increasing daily energy 
expenditure, requires no special equipment, can tw done in many locations, either alone, with a 
buddy, or in a group, and is safe and enjoyable. 

Healthy eating practices are introduced including the six types of nutrients, the four components 
of a healthy diet, and strategies to reduce catorie intake. 

Learning Objectives 

Physical Activity 

• To create awareness of how time is spent during a typical day 

• To review health benefits of walking (physical activity) 

• To review goals of the walking program 

• To discuss benefits of self-monitoring and instructions for completk>n of activity log 

• To leam operation of pedometer 

• To leam to assess intensity of activity using Borg's Rating of Perceived Exertion (RPE) 

• To practice stretching routine 

• To partidpate in an instructor-led walk to test operatran of d'̂ iwalker and practice (RPE) 
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Nutrition and Healthy Eating 

• To introduce the six types of nutrients: cart)ohydrates, fats, protein, vitamins, minerals, 
and water 

• To present the four components of a healthy diet hydration, variety, balance, and 
moderation 

• To present the tools used to reduce calorie intake and improve the overall quality of one's 
diet; using the HW4L Food Guide Pyramid 

You Should Know 

Physical Activity 

Waliting for Weight Loss 

Dkl you know that you can make significant improvements in your health just by 
becoming more active? Physical activity atone can reduce your risks of coronary 
heart disease, high blood pressure, type II diabetes, osteoporosis, and certain 
cancers. 

WHY il WORKS: 

By increasing your level of physical activity, you are burning more eateries. For 
example, you bum about 4-S eateries for every minute of walking. If you walk for 
20 minutes (about 1 mile), you've bumed 80-100 eateries. 

Remember If you bum mow calories than you take in, you've created a calorie 
defKit (or imbalance) and that results in weight loss. 

In addition, walking can increase your lean body mass (muscle) and at the same 
tame tead to a decrease in fat weight Since muscle bums more 

eateries than fat (musde is more metabolically active), even at rest your body will 
bum more eateries than if you were sedentary. 

BENEFITS OF WALKiNG: 

You can fit walking into your schedule whenever it!s convenient for you. You can 
walk at your own pace (a pace that is most comfortable for your current fitness 
tevel). You dont need special equipment or an expensive facility. However, 
supportive athletic shoes are highly recommended both for comfort and injury 
prevention. Think of shoes as your athtetic gear their cost can be a small price 
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to pay for the success of your walking program. Consult with a tocal athletic 
shoe dealer for proper shoes and fit For beginners, walks can t)e broken down 
into manageable times throughout the day. For example, a 10 minute walk can 
be broken down into five 2-minute walks, or two 5-minute walks. Beginners will 
want to start sk)wiy and gradually increase the amount of time spent walking. If 
you are walking for weight loss, focus primarily on the amount of time you walk 
rather than the speed. 

STRATEGIES TO KEEP YOU WALKING: 

Associate your walk with some regular event in your schedule. For example, 
take 10-30 minutes each day afterworicfor a walk. If your family balks at the 
idea of waiting for dinner, make this a fomily activity. You'll all feel energaed for 
evening chores. Bring your shoes to woric with you and keep them under your 
desk. That way when you find time during the day, you can do a quick change 
and get walking. If time constraints keep you f̂  meeting your scheduled walk 
times, don't feel guilty, just add walking to your day in other ways. Parte in the 
last row of partdng spaces when you go to wort(, the grocery store, etc. 
Remember, you'll have to walk this distance twice. Use stairs instead of 
elevators. You can start by walking one flight a day in place of the elevator. 
When you think you are ready for more, substitute additional flights of stairs for 
the elevator or simply walk a few flights above your destination and back down. 

Starting a walking program 

Follow these hints as you start your walking program; 

- Set aside a certain time during the week for your exercise. 

- Avokl exerdsing right after eating. 

- Wear comfortable clothes. 

- Wear shoes that provkle good support and are well padded. Shoes that rub will cause 
blisters or calluses. 

- Dress more lightly than usual for the weather because exercising will raise your body 
temperature and make you feel warmer. In cooler weather, wear several layers of ctothing, 
removing outer layers if you get warm. 

- During extremely hot weather, walk in the evening or earty morning to avoki the heat of the 
day, or join a mall walking program and walk indoors. 

Exercise and Wellnee* 

The benefits of physical activity are well established, and emerging studies continue to support 
the role of regular physical activity in maintaining overall wellness. Wellness is a conditkm 
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achieved through striving for optimal quality of life in all aspects of life-sodal, emotional, mental, 
spiritual, and physical. The aspects of wellness are interrelated; a high level in one of the areas 
enhances the other areas. Conversely, a low level in any area restricts the accomplishments 
possible in other areas. Although physical activity plays a major role in the physical dimension, it 
can also contribute to all of the other aspeds of wellness. The benefits of regular physical activity 
include; 

- Increased efficiency of the heart and lung 

- Reduced tension and stress 

- Well toned muscles 

- Increased energy 

- Increased ability to concentrate 

- Reduced likelihood of depressnn 

- Reduced percentage of body fet 

Developing an Exercise Program 

Regardless of your present physical condition, there are some basic guidelines to folk}w when 
beginning an exero'se program. 

1. Pick an activity that you will enjoy. When pleasure is your motivating factor, activities 
seem much more enjoyable and easier to fit into your schedule. Any activity that allows 
you to move your body will be beneficial to your health. 

2. Variety. A good training program shouM incorporate aerobic, anaerobic, and 

stretching exercises (see following sectton for definittons). Also, exptore a variety of each 
type of aerobic, anaerobic, and stretohing exerdses to avokl boredom. Try alternating 
locations as well. 

3. Start slowly. Injury may occur after any sudden burst of vigorous activity, especially 
following a few years of sedentery living. Although it is nonmal to feel minor muscle 
aches when starting an exercise program, it is not normal to experience severe muscular 
discomfort or excessive cardtovascular strain. 

Warming Up 

Before engaging in exerdse, teke 5 to 10 minutes to warm up stiff muscles. Stretch or walk 
stowly before sterting. Do the same type of exerdses after walking to help the musdes relax 
fbltowing a workout If you want to b în an active walking program, remember that all sensible 
programs stert sknvly and gradually buikl endurance. 

Too Much of a Good Thing 

IMore exerdse is not necessarily better. If your body is not alk)wed to recover from the stress of 
exerdse, over-training can occur. As a general rule, the more intense the woritout the more time 
it tekes to recover. Low to moderate intensity aerobe exerdse, such as leisurely to brisk walking. 
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can be done every day. However, it takes about 48hours for healthy muscles to recover after an 
intense aerobic or strength training workout If you are training heavily, do a hard/easy pattem or 
work altemate muscle groups when you workout on consecutive days. Over-training can reverse 
many of the benefits that you have gained from your training program. Although the specific 
symptoms of over-training are highly individualized, the fbltowing list represents the most 
common ones. 

- Unexplained and persistent poor perfomfiance 

- General fatigue, depression, or irritability 

- Elevated resting pulse 

- Painful muscles 

- Increased susceptibility to upper respiratory infections 

- Gastrointestinal disturbances 

- Insomnia 

- Excessive weight toss 

- Overuse injuries 

Nutrition and Healthy Eating 

Healthy Eating Recommendations 

Essential Nutrients - are nutrients that cannot be made in the body and therefore,must be 
supplied by what we eat and drink. These nutrients are carbohydrates, fats, protein, vitamins, 
minerals, and water. 

Carbohydrates, fats, and protein are the energy yielding nutrients. Carbohydrates break 
down and are formed into glucose; fats called triglycerides break down to fatty ackls, and 
protein breaks down to amino acids. These tiny particles (glucose, fatty ackJs, and amino 
acMs) are absorbed into the btoodstream and transported to the cells. 

Adequate intake of vitamins and minerals is essential to the human body. These nutrients can be 
found in the diffisrent foods that we eat, especially in fruits and vegetabiesl 

The four components of healthy eating practices are hvdratfan. varietv. balance.and moderation. 

Hydratran - Water is one of the most important nutrients required by the body 
and makes up 65% of the body's weight It plays key roles in the body's: energy 
needs, temperature control, and elftnination of waste products. Dehydration 
occurs when levels of water in the body decrease betow normal levels. This can 
occur in a short period of b'me, especially during exerdse in hot weather. 

Variety - No single food supplies all the nutrients needed. Forty different 
nutrients are required (or good health. It is important to eat foods from all five of 
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the food groups. 

Balance - A balanced diet incorporates an appropriate amount of food f̂  all 
five food groups. It's not what you eat in one day but your food choices over 
several days that should fit into a healthy pattern. 

Moderation - Reduce, don't eliminate, foods. Foods are not good or bad; select foods 
based on total eating patterns. Carefully selecting foods and beverages helps you 
control calories, total fat, saturated fat, cholesterol, salt sugars, and if consumed, 
alcoholic beverages. This allows for more flexibility to enjoy the variety of foods available. 

Healthy eating practices are assessed by; The HW4L Food Guide Pvramid 

Food Guide Pyramid- The HW4L FGP covers 6 categories of foods to provide guidance 
on food choices. The number of servings of each category is given in ranges and should 
be decided based on total calorie needs. Many different Food Guide Pyramids have been 
constructed based on different cultural and ethnic diets. 

Assignments For Next Week 

Physical Activity 

V Mari< out a 1 mile course 

V Examine personal time study fonn (1 weekday, 1 weekend day) and plan when walks 
are possible 

V Walk 1 mile at comfortable pace, while wearing pedometer, and record number of 
steps for 1 mile, duration of walk and RPE 

Plan 3 walks, 15-30 minutes each 
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WMk2 

Personal Reflections 

"I am committed to maintaining my healthy weight for life, in a sensible manner, by making 

informed and reasonable choices and using safe and helpful skills and strategies " 
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APPENDIX 5 -  PHYSICAL ACTIVITY GOALS TABLE 

WMc Frequency 
(par week) 

MOW Duration 
(per day) 

Step* 
(per day) 

EE 
(kcalka'W) 

Monitoring 

1 Preparation Ibr beginning exercise program in Week 2 

2 3 Walking 15-30 min — — PA Log 

3 3 Walking 30 6000-
10.000 

— Log 
•<> Difliwalker 

4 4 Walking 30 >10.000 — Log 
Digiwalker 

5 4 Walking 30 >10,000 — Log 

6 4-5 Aerobic 30 >10,000 2 Log 

7 4-5 Aerobk; 30 >10,000 2 Log 

8 5 Aerobic 3045 >12,000 3 Log 
Difliwalker 

9 5 Aerobic 45^ >12,000 3-4 Log 
* Digiwalker 

10 >5 Aerobic 
(••- lifestyle) 

45-60 >12,000 3-5 Log 

11 >5 Aerobic 
(••• lifestyle) 

45-60 >12,000 3-5 Log 

12 >5 Aerobic 
lifestyle) 

45-60 >15,000 3-5 Log 
Digiwalker 

13 >5 Aerobic 
(••• lifestyle) 

45^ >15,000 3-5 Log 
* Digiwalker 

14 >5 Varied 
(self-selected) 

45^ >15,000 3-5 Log 

15 >5 Varied 
(self-selected) 

45-60 >15,000 3-5 Log 

16 >5 Varied 
(self-seiected) 

45^ >15,000 3-5 Log 
* Digiwalker 

Aerobic - any moderate to vigorous aerobic activity (including continuing the walking program) 
Varied = any self-selected physical activity that alkm them to achieve EE goal. 
Lifestyie » adding unstructured to structured activity 
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APPENDIX 6 -  EXAMPLES OF LIFESTYLE ACTIVITIES 

1. Leave keys at work, walk to car, then back for keys and again to car. 

2. Walk to mailbox (taking the scenic route) before and after the mail carrier comes. 

3. Carry in groceries one bag at a time 

4. Add a flight of stairs. Example: take stairs in paridng garages or the City Hall 
bldg. 

5. Keeping the remote on the top of the TV. Walking around the house during 
commercials. 

6. While talking to people in the office-kept moving instead of standing still. 

7. When loading car, taking fewer loads so it took more trips to the car. 

8. Walking around the house while on the phone. 

9. Parking further away firom stores and schools. 

10. Standing while baking. 

11. Cleaning the bathroom tiles, sinks, and bathtubs to oldie but goodie music. 

12. Stretching, dancing to music around the house instead of television. 

13. On the job, walking around building every hour. 

14. Boogie while you clean! 

15. Take laundry upstairs in several small trips, not one big one. 

16. Take the dogs for more short walks. 

17. Walk to mailbox, dont drive (2 miles away). 

18. Stretching while drying my hair. 



281 

19. Toe tape/caif raises while on phone. 

20. Put groceries in the car yourself. 

21. Stretching while watching TV. 

22. Walk to the "further" bathroom at work. 

23. Played music around the house, and moved more while I was doing anything. 

24. Stood while I talked on the phone. 

25. Washed my car instead of taking it to the car wash. 

26. Took my dog for an extra walk three times during the week, (one and a half 
miles). 

27. Walk to the grocery store for misc. items. 

28. Clean house during TV commercials. 

29. Do misc. cleaning chores that I hate to do: sweep out garage, clean out the can, 
straighten a closet. 

30. Walked everywhere within a mile radius. 

31. Walked around park at lunch. 

32. Go to places where you need to walk, example: swap meet. 

33. Taking extra stairs at the Tucson Mall. 

34. Swept off back porch. Passed out voting door knob reminders. 

35. Stretch during commercials or do dance steps like the twist. 

36. Stretch leg muscles while on the phone. 

37. Keep your work space or house cooler to move more and keep warm. 

38. Walk to exercise class instead of drive 

39. Each time you need to put something back, walk and do it then and make several 
trips. 
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40. Hang laundry on clothesline. 

41. Wash windows inside and out. 

42. Vacuum and extra time a week. 

43. Always take the stairs! 

44. Walk your neighbor's dog. 

45. When out of town, walk from hotel to activity/event rather than taxi. 

46. Take the trash bin to the street and go return it. 

47. Retrieve the neighbors' trash bins too. Walk around the building at work twice a 
day. 

48. Do stretches with co workers three times a day-"stretch breaks". 

49. Traveling by car long distance-jump rope at rest areas. 

50. Do leg stretches while standing in line. While sitting, do leg exercises. 

51. If I get to an appointment early, I walk around the parking lot. 

52. Carry one bag of groceries into house at a time. 

53. When trying on clothes to purchase, take the size you started as in HW4L. 
Obviously, it will be too large so you must return to the rack to get a smaller size, 
but only get one. Try it on, and if it doesn't fit return to rack again. Don't take 
multiple sizes of same articles to dressing room. You'll feel good about size 
reduction and get exercise narrowing your selection. 

54. When it was raining, I walked through the muddiest part of the field because it 
was harder. 

55. When I go home I park the car at the fiont of the house and then walk down the 
drive way to pick up the newspaper. I used to stop the car and pick up the paper 
on the way up the driveway. 

56. E)o all kitchen prep (chop veggies, whisk eggs, etc.) by hand, not by machine. 

57. Don't keep drinking water in own ofiBce-walk down the hall to the ofiSce 
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"kitchen" instead. 

58. Do housework to A&ican or Caribbean music and really move! 

59. Walk to Circle K to get newspaper. Walk while you're waiting for bathroom, bus, 
or waiting in line. Try to do yard work once a week. 

60. Walk to grocery store or restaurant. 

61. Rearrange the furniture in your house. 

62. Find a handsome man at the mall and follow him! 

63. Go to a do-it-yourself car wash and try to beat the time given to wash your car. 

64. Don't use a shopping cart when you buy 201b of dog food. 

65. Walk on treadmill or stair stepper while watching TV or talking on phone. 

66. Take five minute breaks every hour or two to climb stairs. 

67. Ride bicycle to work. 

68. For those of us who are not sexually active - start having sex! 

69. Fill your grocery cart in alphabetical order. 

70. Park at tops of parking garage. 

71. Do stadium steps at games at halftime. 

72. Repetitive contraction of abdominal muscles while driving. 

73. Use a really heavy beer stein. 

74. Do dishes between dinner and dessert (sometimes you end up not wanting 
dessert). 

75. Be a "fetch it" Be disorganized, make multiple trips. 

76. Fidget and pace. 

77. Put laundry away piece by piece rather than serving steps. 
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78. Find excuses to walk to different departments at woric rather than give verbal 
directions. 
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APPENDIX 7 -  EXAMPLES OF PHYSICAL ACTIVITY AND 

DIETARY LOGS PROVIDED TO PARTICIPANTS 
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Walking Lop 

Walk ing  Log  

OM 

TIMOI 
Ov 

OT myinv MSfRy OmlM 
«*) turn CiMMMi 

snaoo 4MPM Hta. «Mi 9b iMdipKfc (Stfno Caiyon, up aid down) 60 8000 TiM MMWiidnQ ihOM 
8/17/00 TMAU BiMimIi. U mph OWd Pak) 30 SCOO FtRgtMtty Mm joggino nMitnt 

Nam; 



287 

Physical Activity Log 

Phys ica l  Ac t i v i t y  Log  
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Physical Activity Planner 

Phys ica l  Ac t i v i t y  P lanner  
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i lPPENDIX 8 -  LIST OF QUESTIONNAIRES,  ITEMS, AND 

SUB-SCALES (FACTORS) 

(Including questionnaire's first author and reference(s) with validation results) 

Weight/diet history (self-made) 
At least lO-lb loss within past 2 years? 
Number of diets in past year 
Years at current weight 
Life frequency of weight up/down more than lOlb 
Age when first start dieting because of weight/size 
Feel pressure to maintain weight 

Weight outcome evaluations (FosterKSl) 
"Dream" weight (as % of initial weight) 
"Disappointing" weight at 16 weeks (% of initial weight) 
"Acceptable" weight at 16 weeks (% of initial weight) 
"Happy" weight at 16 weeks (% of initial weight) 

Weight-loss readiness (BrownellK92,2S0) 
Goals and attitudes 
Hunger and eating clues 
Control over eating 
Binge eating and purging 
Emotional eating 
Exercise patterns and attitudes 

Impact of weight in quality of life (IWQL, KolotldnX71,251) 
Hedth 
Mobility 
Work 
Social/interpersonal 
Self-esteem 
Sex life 
Daily life 
Eating 

Health and quaUty of life (SF-36, Ware){Ware  ̂1992 #8041 
Physical functioning 
Limitations due to health 
Role limitation due to emotional problems 



Energy/fatigue 
Emotional well-being 
Social functioning 
Pain 
General health 

Physical appearance related teasing scale (PARTS, ThonipsonK74) 
Weight/size teasing 
General appearance teasing 

Social support (SherboumeK252) 

Depression (BDI, BeckXlSO) 

Mood (POMS, McNairK2S3) 
Tension/anxiety 
Depression/dejection 
Anger/hostility 
Vigor/activity 
Fatigue/inertia 
Confusion/bewilderment 

Assertlveness (Rathus) (254) 

Self-motivation (SMI, DlshnianX207) 

Martin process questionnaire (Martin) 

Personality (16-PF, ConnX156) 
Factor A - Cool vs. Warm 
Factor B - Concrete-thinking vs. Abstiact-thinking 
Factor C - Affected by feelings vs. Emotionally stable 
Factor E - Subnussive vs. Dominant 
Factor F - Sober vs. Enthusiastic 
Factor G - Expedient vs. Conscientious 
Factor H - Shy vs. Bold 
Factor I - Though-minded vs. Tender-minded 
Factor L - Trusting vs. Suspicious 
Factor M - Practical vs. Dnaginative 
Factor N - Forthright vs. Shrewd 
Factor 0 - Self-assured vs. Apprehensive 
Factor Ql - Conservative vs. Experimenting 
Factor Q2 - Group-oriented vs. Self-sufficient 
Factor Q3 - Undisciplined vs. Controlled 



Factor Q4 - Relaxed vs. Tense 

Penonality, Meyer/Briggs (EickeK2S5) 
Extravert vs. introvert 

Eating inventory (EI, StunkardX25d) 
Restraint 
Disinhibition 
Hunger 

Binge eating (SpitzerXlSl) 
Binge eating disorder diagnosis 
Purging bulimia nervosa dit^osis 
Non-purging bulimia nervosa diagnosis 

Binge eating scale (BES, Gormal̂ XlH) 

Eating self-efficacy (GiynnX123) 
Negative affect 
Socially accepted circumstances 

Emotional eating (AniowX257) 
Anger/frustration 
Anxiety 
Depression 

Weight management self-effica  ̂(ClarkX73) 
Emotions 
Availability 
Physical discomfort 
Social pressure 
Positive situations 

Exercise perceived barriers (SteinhardtX209) 
Time 
Eftbrt 
Obstacles 

Exercise social support (SallisX258) 
Participation/involvement 
Rewards/punishment 

Exercise self-efRca  ̂(SallisXllT) 
Resisting relapse 



Making time 

Exercise intrinsic motivation (IMI, McAnî X^OS) 
Interest/enjoyment 
Perceived competence 
Importance/effort 
Pressure/tension 

Body shape questionnaire (BSQ, CooperX190) 

Body size dissatisfaction (WilliamsonX189) 

Body / self cathexis (SecordX191) 

Physical self-perception (PSPP, FoxX72) 
Sports competence 
Physical condition 
Body attractiveness 
Physical strength 
Physical self-worth 

Self-esteem / self-concept (RosenbergX223) 
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APPENDIX 9 -  INSTRUCTIONS TO FOR THE CODING OF 

QUESTIONNAIRES/SCALES SCORES 

NOTE - "Random " missing scores in a given item were generally replaced with mean 
value (all sample) for that item, according to recommendation by Cohen and Cohen 
(147) for the handling of missing data when a large number of independent variables are 
used: if and when a whole section/questionnaire was missing for one subject, that 
section/questionnaire was not used in analyses 

Historical data 

GENERAL BACKGROUND 

Medical history Q2 (page2) - subtract date of last menstrual period &om date of 
questionnaire; code in months (if this takes too much time, just subtract year of last 
period from l/l/Ol) 
Medical history Q3.g (page3) - if no code as 0, if yes, code number of months since date 
of beginning until month of questionnaire date 

WEIGHT/DIETING HISTORY 

Variables: 
Q4.3 - life frequency of weight up/down more than 101b 

- at least 10-lb loss within past 2 years 
Q7.1 - weight at 18 years - subtract value from baseline weight 
Q7.2 - weight at 30 years - subtract value firom baseline weight 
Q7.3 - weight at 40 years - subtract value fiom baseline weight 
Q7.4 - weight at SO years - subtract value firom baseline weight 
Q12 - number of diets in past year 
Q14 - age when first start dieting because of weight/size 
Q16 - number of methods used for weight control (lifetime) -

sum (whl6a+whl6b+whl6c+whl6d+whl^whl6f+whl61i+whl6i) into bwhl6 
Q21 - feel pressure to maintain weight 



295 

PHYSICAL APPEARANCE-RELATED TEASING SCALE (PARTS) 

Two sub-scales: higher score=higher teasing 
Scale Weight/Size Teasing (mean of ql through ql2); min=l; niax=5 
Scale General Appearance Teasing (mean of ql3 through 18); min=l; max=5 
Master Score - average of all questions 

Life status 

HEALTH-RELATED QUALITY OF LIFE (SF-36) 

Scales; higher score = better health/quality of life; min=0; max=100 
Physical fimctioning • Average Q3 (meanof BSFQ3A... BSFQ 3J) 
Role limitations due to physical problems- Average Q4 (mean of BSFQ4A... BSFQ 4D) 
Role lunitations (work/daily life) due to emotional problems - Average Q5 (mean of 
BSFQ5A... BSFQ5C) 
Vitality - Average of BSFQ9a, BSFQ 9e, BSFQ 9g (rev), BSFQ9i (rev) 
Mental health - Average of BSFQ9b (rev), BSF(39c (rev), BSFQ9d, BSFQ9f (rev), 
BSFQ9h 
Social functioning - Average of BSFQ6, BSFQIO (rev) 
Pain-Average of BSFQ7, BSFQ8 
General health - Average of BSFQl, BSFQ2, BSFQl la (rev), BSFQl lb, BSFQl Ic 
(rev),BSFQlld 

To comply with the Women's Health Initiative Coding Procedures, the following coding 
and recoding were performed on SF36 questions. 

Questions 1,2,6,10,1 la, 1 lb, I Ic, I Id were coded 0=100,1=75,2=50,3=25, and 4=0; 
Questions 10,1 la, and 1 Ic were subsequently reverse coded by subtracting them from 
100. 
Questions 3a-3j were coded 0=0,1=50, and 2=100. 
Questions 4a-4c and 5a-5c were coded 0=0,1=0,2=0,3=0, and 4=100 to adjust to a 
binary variable used in the WHI questionnaire. 
Question 7 was coded 0=100, 1=75,2=75,3=50,4=1,5=0. Very mild is grouped with 
mild. 
Question 8 was coded 0=100,1=75,2=50,3=25, and 4=0. 
C^estions 9a-9i were coded 0=100,1=75,2=50,3=25, and 4=0. Subsequendy questions 
9b, 9c, 9f, 9g, 9i were reverse coded by subtracting them from 100. 
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BEHAVIORS. FEELINGS. AND EXPERIENCES (BFEQ) 

Social Support: higher score=more support; min=l; max=S 
(questions 1,4,5,8,9 fiom Women's H^th Initiative Social Support section) 
Average of aU questions (BFEQOl, BFEQ02, BFEQ03, BFEQ04, BFEQ05) 

IMPACT OF WEIGHT ON QUALITY OF UFE (IWQL) 

Eight sub-scales: higher score^less impact 
Health: sumofBIWHOl... 14; min=l4;max=70 
Social/Interpersonal: sumofBIWSI01...11; min=ll; max=SS 
Work: sum of BIWWOl ...7 - min=7; max=35 
Mobility: sum of BIWM01...10; min=10; max=50 
Self-esteem: sumof BIWSE01...10; min=10; max=50 
Sex: sum of BIWSEXOl ...6; niin=6; max=30 
Activities of Daily Living; sum of BIWAOl ...7; min=7; inaxF35 
Eating: BIWEOl...9 were reverse coded and then summed; min=9; max=45 
Master Score: BIWAVG: sum of Health, Social/Interpersonal, Work, Mobility, Self-
esteem, Sex, Activities of Daily Living, and Eating - min=74; max=370 

Readiness 

MARTIN PROCESS 

One master score - sum of all questions - higher score=more barriers to exercise and 
change; min=24; max=120 

WEIGHT-LOSS READINESS 

Five sub-scales: higher score=^greater readiness 
Goals and attitudes - sum Q1 to Q6; min-6; max=30 
Hunger and eating clues - sum Q7 to Q9; min=3; maJF=15 
Control over eating - sum QIO to Q12; min=3; max=lS 
Binge eating and purging - sum Q13 to Q16; min=4; max=20 
Emotional eating - sum Q17 to Q19; min=3; maj^lS 
Exercise patterns and attitudes -sum Q20 to Q23; min=4; max=^20 
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WEIGHT OUTCOME EVALUATIONS 

Dream bias = dieamwt / baseline weight (in percentage) 
2yDisappointing bias = Q2.1 / baseline wei^t (in percentage) 
2yAcceptable bias = Q2.2 / baseline weight (in percentage) 
2yHappy bias = Q2.3 / baseline weight (in percentage) 
16wDisappomting bias = Q3.1 / baseline weight (in percentage) 
16wAcceptable bias = Q3.2 / baseline weight (in percentage) 
16wHappy bias = Q3.3 / baseline weight (in percentage) 
(Also mialyzed in absolute terms, i.e. baseline weight - answer in each question) 

Psychology 

BECK DEPRESSION INVENTORY (BDI) 

Master score - sum of 21 scores - higher score=more depressed (scores > 15 indicate 
possible clinical depression); min=0; max=63 (some studies haye used 13 instead of 15 
has a cutpoint) 

ASSERTIVENESS 

The following questions were reyerse-coded: BABl, BAB2, BAB4, BAB5, BAB9, 
BABli, BAB12. BAB13, BAB14, BAB15, BAB16, BAB17, BAB19, BAB23, BAB24, 
BAB26,BAB30 
Master score; sum of all 30 questions - higher score=more assertiyeness; min= -90; 
max=+90 

PROFILE OF MOOD STATES (POMS) 

Fiye sub-scales: higher score=higher level for each variable - all negative except Vigor 
Tension/anxiety=[2]+[10]+[16]+[20]-[22]+[26]+[27]+[34]+[4l] NOTE - minus sign on 
22; min=0; majc=36 
Depression/dejection=[5]+[9]+[14]+[18]+[21]+[23]+[32]+[35]+[361+[44]+[45]+[48]+[5 
8]+[61]+[62]; min=0;max=60 
Anger/hostUity=[3]+[121+[17]+[24]+[31]+[33]+[39]+[42]+[47]+[52]+[53]+[57];min=0; 
max=48 
Vigor/activity=[7]+[l5]+[19]+[38]+[51]+[56]+[60]+[631; min=0; max=32 
Fatigue/inertia=[4]+[ll]+[29]+[40]+[4^+[49]+[65]; min=0; ma:^28 
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Con£usion/bewildennent=[8]+[28]+[37]+[50]-[54]+[59]+[64] NOTE-minus sign on 54; 
min=0; ma}^28 
Master score = sum of all sub-scales 

SELF-MOTIVATION 

The following variables were reverse coded: BSMl, BSM2, BSM4, BSM7, BSM8, 
BSM9, BSMll, BSM14, BSM15, BSM17, BSMl 8, BSM24, BSM26, BSM28, BSM30, 
BSM31, BSM32, BSM34, BSM3S, BSM36, BSM40. 
Master score - sum of all 40 items - higher score= higher self-motivation; min=40; 
max=200 

Personality 

PERSONALITY (CATFELL 16-PF) 

Description of 16 factors (analysis &om IPAT): 
(In all cases, lower score = left variable tendency and higher score = right variable 
tendency.) 
1 Factor A - Cool, reserved, impersonal, detached, formal, aloof vs. Warm outgoing, 
kindly, easy-going, participating, likes people 
2 Factor B - concrete-thinking, less intelligent vs. Abstract-thinking, mote intelligent, 
bright 
3 Factor C - Affected by feelings, emotionally less stable, easily annoyed vs. 
Emotionally stable, mature, faces reality, cabn 
4 Factor E - Submissive, humble, mild, easily led, accommodating vs. Dominant, 
assertive, aggressive, stubborn, competitive, bossy 
5 Factor F - Sober, restrained, prudent, taciturn, serious vs. Enthusiastic, impulsive, 
heedless, expressive, cheerful 
6 Factor G - Expedient, disregards rules, self-indulgent vs. Conscientious, persistent, 
moralistic, staid, rule-bound 
7 Factor H - Shy, threat-sensitive, timid, hesitant, intimidated vs. Bold, venturesome, 
uninhibited, can take stress 
8 Factor I - Tough-minded, self-reliant, no-nonsense, rough, realistic vs. Tender-minded, 
sensitive, over-protected, intuitive, refined 
9 Factor L - Trusting, accepting conditions, easy to get on with vs. Suspicious, hard to 
fool, distrustful, skeptical 
10 Factor M - Practical, concerned with "down to earth" issues, steady vs. Imaginative, 
absent-minded, absorbed in thought, impractical 
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11 Factor N - Forthright, unpretentious, open, genume, artless vs. Shrewd, polished, 
socially aware, diplomatic, calculating 
12 Factor O - Self-assured, secured, feels fiee of guilt, untroubled, self-satisfied vs. 
Apprehensive, self-blaming, guilt-prone, insecure, worrying 
13 Factor Q1 - Conservative, respecting traditional ideas vs. Experimenting, liberal, 
critical, open to change 
14 Factor Q2 - Group-oriented, a "joiner" and sound follower, listens to others vs. Self-
sufBcient, resourcefiU, prefers own decisions 
15 Factor Q3 - Undisciplined self-conflict, lax, careless of social rules vs. Controlled, 
self-respecting, socially precise, compulsive 
16 Factor Q4 - Relaxed, tranquil, composed, has low drive, unfrustrated vs. Tense, 
frustrated, overwrought, has high drive 

PERSONALITY-INTROVERSION/EXTROVERSION (MEYER-BRIGGS) 

Master score - sum of ail scores (10 = 100% extroversion, 20 = 100% introversion) 

Eating Behavior 

EATING INVENTORY 

(El, a.k.a. THREE-FACTOR EATING INVENTORY) 

Three sub-scales: 
Cognitive Restraint of Eating SCORE: higher score - higher restraint; min=0; max=20 
1 point for every match: 
04,6,14,18,23,26,32,33,35 -True 
Q10,21,30-False 
Q37,38,40,42,43,44,46,48 - 3 or 4 
Q51 -4 or 5 or 6 

Disinhibition (overeating) SCORE: higher score = higher disinhibition; min=0; max=16 
1 point for every match: 
Ql,2,7,9,l 1,13,15,20,27,36 - True 
Q16,25,31 - False 
045,49,50-3 or 4 

Hunger SCORE: higher score = more perceived hunger, min=0; max=14 
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1 point for every match: 
Q3,5,8,12,17,19,22^4,26 ,̂34 - True 
Q39,41-3or4 
Q47-lor2 

BINGE EATING QUESTIONNAIRE 

Three diagnosis (Yes/no) can be made, according to following criteria: 
A) For Binge Eating Disorder: 0=no diagnosis; l=diagnosis 
Q1 and Q2=true 
Q3 at least 3 
Q4a through Q4e at least 3 items marked 
Q5 OR Q6 (i.e. either QS OR Q6) at least 4 

B) For Purging Bulimia Nervosa: 0=no diagnosis; l=diagnosis 
Q1 and Q2 = true 
Q3 at least 3 
Q7 at least 3 
Either Q8, Q9, OR QIO at least 3 

C) For Nonpurging Bulimia Nervosa: 0=no diagnosis; l=diagnosis 
Q1 and Q2 = true 
Q3 at least 3 
Q7 at least 3 
Qll,Ql2,ORQ13atleast3 

EATING HABITS (BINGE EATING SCALE, BES) 

Questions are scored according to weights (different for each question): 
Question 1: 1=0,2=0,3=1,4=3; 
Question 2: 1=0,2=1,3=2,4=3; 
Question 3: 1=0,2=1,3=3,4=3; 
Question 4: 1=0,2=0,3=0,4=2; 
Question 5: 1=0,2=1,3=2,4=3; 
Question 6: 1=0,2=1,3=3; 
Question 7: 1=0,2=2,3=3,4=3; 
Questions: 1=0,2=1,3=2,4=3; 
Question 9: 1=0,2=1,3=2,4=3; 
Question 10: 1=0,2=1,3=2,4=3; 
Question 11: 1=0,2=1,3=2,4=3; 
Question 12: 1=0,2=1,3=2,4=3; 
(^estionl3: 1=0,2=0,3=2,4=3; 
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Question 14: 1=0,2=1,3=2,4=3; 
Question 15: 1=0,2=1,3=2,4=3; 
Question 16: 1=0,2=1,3 ;̂ 

Master score (sum); higher score = greater tendency to binge eat; min=0; max=47 
0-17 - no disordered eating 
18-26 - moderate binge eating 
>26 - severe binge eating 

EMOTIONAL EATING 

Three sub-scores: higher score = more emotional eating; questions coded 1=5 
Anger/frustration - sum of scores for items: 1,2,5,7,12,13,15,17,21,22,24; min=10; 
max=100 
Anxiety - sum of items: 3,6,9,11,14,18,19,20,25; min=9; max=90 
Depression - sum of items: 4,8,10,16,23; min=5; max=50 

WEIGHT MANAGEMENT SELF-EFFICACY 

Five sub-scores; higher score = higher weight management self-efBcacy; coded 0-9; 
min=0; max=9 for all sub-scores 
Emotions - sum of scores for items: 1,6,11,16 
Availability - sum of items: 2,7,12,17 
Social pressure - sum of items: 3,8,13,18 
Physical discomfort - sum of items: 4,9,14,19 
Positive situations - sum of items: 5,10,15,20 
Master score - sum of all sub-scores; higher score=higher self-efficacy; min=0; max=180 
(higher score is worse) 

EATING SELF-EFFICACY 

Two scales; higher score=lower self-efBcacy 
Negative affect (NA) = sum of questions 2,4,5,8,11,12,13,14,15,17,18,20,22,23,25; 
min=15; ma3c=l05 
Socially accepted circumstances (SAC) = sum of questions 1,3,6,7,9,10,16,19,21,24; 
min=10; nuoF=70 
Master score = sum of all questions - higher scoTe=lower self-efBcacy; min=2S; 
max=175 
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Physical Activity 

EXERCISE PERCEIVED BARRIERS 

Three sub-scales; higher score = more barriers 
Time: sum of items 1,2,3; min=3; max=lS 
Effort: sum of items 4,5,6,7,8,9; min=6; majc=30 
Obstacles: 10,11; min=2; raax=lO 
Master score - sum of all 11 items; higher score = more barriers; min=l I; max=S5 

EXERCISE SELF-EFFICACY 

Two sub-scales; higher score = more self-efficacy 
Resisting relapse: sum of items 1 to 5; min=S; max=25 
Making time: sum of items 6 to 10; min=S; max=2S 
Master score - sum of all 10 items; higher score = more self-efficacy; min=10 max=50 

(EXERCISE) INTRINSIC MOTIVATION INVENTORY (IMI) 

Four sub-scales; higher score=more intrinsic motivation; min=4; max=20 
(see reverse coding in variable list-4,8,12,13,14,15) 
Interest/enjoyment - sum of items 1,5,9,13 
Perceived competence - sum of items 2,6,10,14 
Importance/effort - sum of items 3,7,11,15 
Pressure/tension - sum of items 4,8,12,16 
Master score - sum of all sub-scales; higher score=higher intrinsic motivation; min=16; 
max=80 

EXERCISE SOCIAL SUPPORT 

Two sub-scales: higher score = more social support 
Participation/involvement: sum of items 1 to 10; min-lO; max=50 
Rewards/punishment: sum of items 11 to 13 (see reverse coding - Qll and Q12); min=3; 
max=15 
Master score - sum of all 13 items; higher score = more social support; min=13; max=65 
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Self-Concept 

BODY IMAGE/FIGURES (Body size dissatirfaction) 

Dissatisfaction variable = Q5 ("actual" body image) - Q6 ("ideal" body im^e); 
higher score = higher body size dissatisfaction 

BODY/SELF-CATHEXIS 

Sub-scale Self-Cathexis: sum of Q1 to 40; min=40; max=200 
Sub-scale Body-Cathexis: sum (of Q41 to Q8S); min=44; max=220 

BODY SHAPE (BSQ) 

Master score = sum of all questions 
higher score = higher body concerns; min=34; max=204 

PHYSICAL SELF-PERCEPTION (PSPP) 

Five sub-scales: coded 1-4; (reversed scored questions: 
3,4,5,6,7,9,14,16,18,20,22,24,26,27,28,30) 
higher score=higher level for the specific sub-scale variable 
Sports competence = sum of items 1,6,11,16,21,26 
Physical condition = sum of items 2,7,12,17,22,27 
Body attractiveness = sum of items 3,8,13,18,23,28 
Physical strength = sum of items 4,9,14,19,24,29 
Physical self-worth=sum of items 5,10,15,20,25,30 

SELF-ESTEEM/SELF-CONCEPT 

Master score - sum of all 13 scores; coded 0=dis« t̂ee and l=agree; variables 3,5,8,9, 
10, and 13 are reverse-coded; higher score=higher self-esteem; mia=0; ma}^13 
Version adaptedfrom Rosenberg's original scale, which has 10 items, and a scale from I 
(strongly agree) to 4 (strongly disagree); high score=low self-esteem (after 5 scores are 
reversed); min=IO; max=40 
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APPENDIX 10 -  COMPLETE LIST OF CORRELATIONS AT 

BASELINE 

BM Fat man FFM %BF Waist WHR 

nHwfy 
At iMtt 1(Mb lou in 2 prwious yMTS? 0.04 0.00 •ao5 0.01 0.00 -ao3 
Nunitaror dM* in pi«  ̂yur 0.00 •0.06 0.00 -0.07 -0.01 0.06 
YMraMeumntuMioM 0.00 0.03 •0.06 0.11 •0.02 •0.05 
LHt ftaquMqr of upAlown mora thai 10b 0.20* 0.15 0.11 0.14 0.17 0.06 
Aga witMn flrtt ttirt (Ming baeauM of «MigMMn •0.14 -0.10 •0.06 •0.06 •0.04 0.06 
Faai prMMra to nuinlain waigM 0.11 0.15 -0.05 0.18 0.21 * 0.19* 
Myaieal appaannca laiaM iMaInQ (PARTSI 
WaigMMzataating 0.(0 -0.01 •0.03 0.00 -0.02 •0.07 
Ganarai appaaranea laaiina •ao7 •0.01 •0.20* 0.11 -0.01 0.06 
WaIgM outBama avaluaHona 
Draam'waigM (aa H of MW waigM) •0.80 — •0.71 — •0.34"* •0.60— -0.67"* •0.30* 
HiaapiiolniirHfaiaiglit at 16 iiiaaia(aa Potman waigW) •ai6 •ai2 •0.10 •0.10 •0.10 0.01 
-AccapiaUar vMight at 16 waaiia (aa % or IMial waigM) •aai •0.22* •0.01 -0.24" -0.23* •0.10 
"Happy" waiglit al 16 waalia (at % at initial MiglH) •0.41 — •0.36 •*• •0.09 •0.35"* •0.33 ~* •0.09 

Gcaiaandalllliidaa 0.06 0.04 0.02 0.07 0.06 0.14 
Hungaraidaalingduaa •0.02 0.03 •0.17 0.13 o.n •0.01 
CoMraiovaraaling 0.07 0.07 0.00 0.10 0.04 •0.01 
Binga aaiing and purging 0.03 0.00 0.01 0.01 0.03 0.03 
Eniolianaiaaling 0.00 •ao4 •0.05 0.00 0.03 0.11 
Exareiw paBMnt and annudaa •0.25" •0.34 •*• 0.03 •0.39"* •0.25" •0.02 
Oanatal aedal iuppoft 0.12 0.04 0.11 •0.02 0.04 0.00 
Impact of uMigM in quaMy ol iMa (iWQL) 
Haalh •0.45 "~ •0.43*- -0.06 •0.44 "* •0.45"* •0.21 ' 
MoNiily •0.15 •0.13 0.03 -0.18 •0.16 -0.17 
WMk -0.15 -ai4 0.07 -0.20* -0.13 •0.13 
SocWAntaipafaanal •0.3# ~ •0.36-* •0.06 •0.41 ~* -0.40"* •Oil ' 
SaV-aMam •0.14 -0.09 •0.01 -0.13 -ai6 •0.16 
Saxwa •0.23* •ai9* 0.01 •0.24" •023' •0.14 
Daily liia •0.36"* •0.33*** •0.16 •0.M " -0.39"* -Oi7 
Ealing -0.05 •0.11 -0.01 •0.12 -0.10 •ao7 
Haami and quaNtyof iifa (8F-36) 
Ptiyaicalitjndianing •a41 *~ •0.47 *~ •0.43"* •0.17 -0.39"* •0.11 
ifow WIIIMRIIW  ̂pnyiKM prawfTO •0.31 — -a37 — •0.33"* -0.11 -0.30" •0.13 
Roia imiWient. anwUonal pnManw •0.04 •0.02 •0.05 0.04 •0.01 0.04 
VUKy •0.14 •0.15 •0.17 0.02 •0.14 -0.09 
Mantaihaaiih 0.00 0.06 0.01 0.15 0.00 •ao9 
aoaai luncDoning -0.26" •025** •0.29" 0.06 -0.19* -0.06 
Paki •0.17 •Oiia •0.06 -0.23* •ai2 0.04 
QananHhaaiih -0.37 ~ •0.42*" •0.49"* 0.(S -a27" •0.04 
Daptaaalanpci) 0.16 0.19* 0.11 0.13 0.26" Oil 
Meed (KM) 
Tanaion/mdaiy 0.06 0.02 •Oil * 0.10 0.03 •0.01 
Oapieaiignrd^actian O.OS 0.00 •ai6 0.09 0.04 0.01 
AfiQWfnOIUMy •0.15 •ai8 •0.14 •0.11 -ao9 0.01 
Vigor/adMly •0.20* •Oil * 0.09 •0.30" •0.18 •ao9 
Fittguinniftt 0.24* 0.19* 0.01 0.21 • 0.19* 0.10 
CnrftniflflffuwiMiflimM •0.06 -ao6 •0.19* 0.06 0.01 0.01 
AmmUmdms 0.14 0.14 0.16 0.09 0.07 -0.06 
Satr-molivaHeii -0.10 •ai6 0.08 •a20* •ao6 0.06 
Martn praeaaa 0.13 0.16 0.00 0.17 120* 0.13 
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Appendix 10 (cont.) - Complete list of correlations at baseline 

BMI FMnwu FFM %BF WWit WHR 
ftnonaMyClt  ̂
FMor A - Cool vt. Wkm •aoe -aoB -aoi •aos 0.04 ais 
FtcHr B • ConcrM^AMing v«. AbWact-ininUng •138 ~ •a33~ •aos •a33~ •a24* -aos 
Fidor C • Alhdad by Mkigi vs. EmottoMiy lUM -ai3 •ao4 0.00 •ao7 -ai2 •ai2 
FidcrE-Subniinivavt. DonlraM aoz 0.07 ai5 •aoi a04 •ao4 
FMar F • SoMr vt. EnttuiMic ao2 0.02 0.05 -ao3 aio ao9 
Fidor 6 - EiptdiM ««. Caradmliaut 0.0S aio 0.01 ao9 •0.01 •ais 
FMor Shy v*. Bold 0.03 ao3 ai9 •ao7 ao3 -aoi 
FMor t -DiauglHnMKl vi. Ttndar-fflimM aos 0.01 ara ao2 -ace -aos 
Factor L - TruMng vf. Sutpieiaus a25 • 0.21 • 0.05 0.20" ail -ao4 
FMor M - Pncticil v«. knaginMiv* •aos •aos •a 13 ao7 aoo 0.07 
FidarN -Foittvigtitv*. Shnwd 0.02 aoi •ai2 0.C6 aoi •ao3 
FMorO -SaV-wiund v«. Appnhantiva 0.07 •ao3 •a20 0.08 ao2 0.04 
FMorQI •Consmalivavt. Exparinnnllng •0.12 •ai2 •ao2 •ai2 aoo ai4 
Ftdor 02 • Graup^MtMd vt. Siir-iuRici(M 0.05 ao7 ai2 ao4 ao4 •ao9 
Fidor Q3 • Undbdplinad VI. ConUoMd ai4 ai2 0.03 an aos •aio 
FMor 04 • (Mnad v«. T«iw ao7 0.01 0.08 aoo ai2 aio 

PM WRWOTy iHivjpvivnppvi 
Ealmwtvt. MTovMt •an •aos •a 15 0.02 -ais •ais 

EMkiQ inMfMo  ̂
rmmm 0.07 0.02 •0.01 0.03 ao8 aio 
OWnNMIon •aos •aio •ace •ao4 -aos 0.02 
Hungw •ais •ai4 •ao6 •an -a 12 aoi 

lln9§MlifiQ 
Bin  ̂Mtino diiofdtr (ftQnotit 0.00 ao4 •ao9 ail 0.07 0.07 
Puging bufenla nttvoM diignaiit 
Noivpurglne bulimia nmoM diqnoti* 
Wngiaalliigiaest •ao4 •aio •aos •aos -aoB aos 

EatngialMllcacy 
Nagattvaalhel 0.09 aoi •ao2 0.0S an ai7 
SodaNy aocaptad dreumtlancaa •o.oa -aie •aos -ai4 -ao3 aio 

CnMlcnalaaMng 
Angw/lhauallan 0.11 ao2 •ao2 ao6 aoa aio 
An  ̂ 0.04 •acs -ai2 ao2 0.06 ai2 
Oaprauion •ao3 •ao7 •aoi -aos -aoa 0.03 

WMgM managmaM aaW-aMcaqr 
Emoliana -ao2 0.02 ai7 -aoa -002 •aoe 
AvailaMity aos 0.10 ao9 0.07 -ao2 -ao7 
Phyiical diKomfixt 0.15 ai2 ai4 ao4 aie ais 
Social pratwra 0.04 acB ao7 ao3 0.00 -aoe 
PoiltiM iKuaUont 0.04 ao4 an -ao3 -ao2 -ao7 

Bswds# pweeNsd bwilws 
Tlma •0.12 -aio -ai2 -ao4 -0.10 -ao] 
ethrt 0.03 ai2 •acB ai8 ais ai2 
Obatadaa 0.21 • 0.24* 0.15 aie 0.23* ais 

CmrImmcM luppoft 
Partdpalianftwalvamant •o.n •ai9- ao2 -a2i • ao4 a24' 
Rawanli/puiiWinianl -ail -023* •ao7 -a20- -ao3 ais 

t«awla» aaW alBcicy 
RaiiHIng ralapia 0.14 aos aoB ao3 0.05 ao4 
Making lima aa5 •aa2 0.09 -ao2 0.02 0.03 
baiclaa InMnaie iiMlvalicii (IHI) 
Inlaraal/afijoymant •ao7 -ai3 a26" -027- -aoz ai2 
Pareaivad compalanca -ai4 •a23' a2i • •a37~ •aio -aoi 
hnportancaMbft •ao7 -ais ai6 •a23* 0.01 ai3 
Praiauananiicn •aos •ais 0.20* •a28~ •aoa -ace 

BodyahapaWQl aie ai4 ao4 ai7 ai9* aie 

•wQy IHIBBS IMIf'fOMI <M|Mniy| 0.20* ai3 -aoB ai9 aie 020 
BodycailMjria -ai3 •ai3 aos -a20» •ais -aoe 
SaVeMmia ao3 0.07 ao9 ao3 aoz -ao4 
Hiyalcal aalt pawapWan (P8PP> 
Sfxxli compalanca •aoz •ai2 0.19* -a23* an aos 
Physical condMon -a29~ •a33*~ •ace -035 — •a29~ -ai2 
BodyaHractWanan -a3B~ -a32~ •aio -a32— •a30~ -ai3 
Phyiiealatnngih -ao4 -ail a23* -a27~ •ao7 -aoB 
Phyiicalaair-iiiiath •02#" -a27~ -aoi -aM- •0129- -020 
SiHilimifaalTcaBcapt -ao7 -aoe •acs ace •aoe -aoe 
SpMmw(rink'<n)v)can«Mionoo*llicintt; •p<a05, '*p<(XOt. ~p<aa01 
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APPENDIX 11 -  COMPLETE LIST OF CORRELATIONS 

WITH CHANGES IN OUTCOMES 

BMtlinticofM 

Altwipto CoinplBmB only 
(|*>112, aiKapt 16W, n>96) (n^aaoapt 1»PF. n«77) 

Ch.«MlgM M twrtaiict Ouwalght OkM OlEEE 

O M - •a22' 0.22* 0.24 • •ao9 
0J5-* •024' 0.37 — 0.39 — -ao9 
0.19 • •ao2 0.19 ais -an 
0.06 •0.12 •007 •0.06 0.03 
ais •0.01 0.17 ais 0.06 
0.15 •ao3 0.17 0.16 0.02 

•ao6 •0.09 •ai6 •0.12 0.05 
0.0( 0.02 0.02 •0.07 -0.06 

•0.09 0.06 •002 •ao9 0.02 
•ai2 0.13 •ao3 •0.05 0.09 
•0J8- 0.22- •ais •0.11 0.09 
•0.26- 0.12 •aio •0.07 -0.06 

0.09 0.01 aio ai7 0.06 
0.09 •0.03 aoi •aos 005 
•0.02 •ao7 •003 •ao6 -0.11 
0.06 •ao7 006 •0.04 •0.16 
•0.03 •0.06 •0.10 •aio •0.12 
•0.17 0.14 •006 •aoi •aio 
-0.04 0.06 0.05 0.17 0.09 

-020' 0.12 •ai4 •0.16 •aoi 
•ai7 0.11 •0.15 •0.14 •0.04 
•0.26- 0.26" •0.14 •0.12 0.00 
•0.17 0.22* •aio •aa4 0.04 
•ail 0.16 •0.06 •ao6 0.01 
-0.12 0.24' •ao3 •0.01 0.02 
•0.12 0.10 0.01 0.00 •0.12 
-0.09 0.02 •0.13 •0.15 •an 

0.04 0.06 ai8 0.13 •0.24' 
•0.07 0.06 0.05 -ao2 •0.13 
•ai6 0.04 -aio •0.06 0.00 
•0.13 0.11 •0.07 •0.03 •ao4 
•0.13 0.15 -ao8 •0.05 0.15 
•ai4 OJS" 0.01 0.01 •0.04 
0.09 •0.02 0.14 0.06 •ao3 
•0.13 0.16 •ao6 •ao2 •ao4 
0.19 •0.12 0.06 0.09 0.04 

0.02 •0.02 0.03 0.03 •ao6 
0.06 •0.07 0.04 •0.01 •aos 
0.01 0.00 0.06 0.05 •ai8 
•0i23' 0J0> •ai5 •0.15 •aoo 
0.09 -0.07 0.07 0.09 •ao4 
0.02 •aoi -ao6 •0.06 •ai2 
-ao3 aoo -ao6 •0.07 0.07 

4UB" 0.11 •026 •• •oai • 0.01 

0.16 •0.14 0.06 0.04 ao4 

wfvî nviHVi niHOffy 
M Mot 104b ton wiMn pM 2 yMH? 
Numtar a( dMt ki pnt yMr 
YMiManvMwtiglK 
Lit kiqMney or waî  upMomn mm Man lOb 
Agi wiMn IM Mrt dMing tMCMM of vnigMMlt 
FmI piMura 10 nMMiin vNtght 
Phytical ippMniiM nMrt iMiina (PMnS) 
VWuHllln iMiInn Qaniiil ippMranoi itning 
WilQhtOUlMIW CVtllMliOM 
DrMm* HMtgM (M % o( MM wiigM) 
DinppaiMingr «wigM M18 ««Mla (M % of MIW wiigM) 
'Aec^MUr «iiigM «16 wMkt (n « or MW wiighq 

«MigM M IS «M«ki (M % of MW viiigM) 
*f«l9ni«IOOT IWQVWW 
GoM«id«Mudn 
Hungir and oMkig duM 
ConMoMroMng 
Bing* MUng and purging 
EmodonalMiing 
EMtda* paoimt and aUkidtt 

Qananl weW auppoit 
knpKt of wtIgM ki quillly of INi (IWQL) 
MoNNy 
WOdt 
SodaUrtafpanonal 
SilMtloiin 
SnMa 
CWiyM* 
Eabng 
HMMI and quiWy or Ma (SF-N) 

I  r  I  1 1  A  -  - f -  -rnyvcM lUncoonno 
WM MfiBnns. pnytiCH pfooNms 
nOiw MfW ÎQOS  ̂wfiiOOOOfli pCOOMffK 
VMaMy 
MaMalhatMi 
Social Andortng 
Paki 
MrareuMMi 
Dip«inlon (BO) 

l(NM8) 
TamiaiVMMir 
DopraaafonAtatadion 

VlgaiMMly 
FMfguoAnartia 

Martlw piocaai 
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Appendix 11 (cont.) - Complete list of correlations with changes in outcomes 

BiMirw tCTfW 
Tasa^^mv-caaf 
FMor A-Cool VI. WMn 
Fsclof B * Concm^MnMHQ vs. Atalract<ttijnUno 
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APPENDIX 12 -  EXAMPLE OF INDIVIDUALIZED PROFILE 

Personalized HW4L Profile for 
Ima Sample 

Your W^gM Loss Readiness Profile 

Low Fair Good Optimal 

Behavior Change X 

Physical Activity X 

Healthy Eating X 

How rtady an you?... 
Your answers to sotne of the questionnaires you completed allow us to estimate several readiness scares for 
you. in areas likely to contribute to your success in losing weight They may provide some Knpoitam clues to 
personalize the intervention to your individual characteristics. 

How to interpret your score*? 
Your score in each of the 3 components of the Profile (explained below) can range from U)w to Optimal. A 
Low score indicates that the component (e.g. physical activity) is likely to present a challenge lor you, 
whereas an Optimal score indteates your readiness in that area is very high. A Fair score Is betow the SO" 
percentile and shows that you may still need to pay special attentnn to that area, while Good means you can 
still Improve in that area but are more likely to succeed in it during the next 16-weeks. 

Behavior Cliange Readiness 
This score reflects your recent mood (̂ ression), your capacity to motivate yourself, and how you were 
able to adopt and maintain new behaviors in the past This area will be addressed, in one form or another. In 
ail of the upcoming 15 weekly sessions. If this an area you have struggled with in the past, we invite you to 
pay special attentkin to the sesskms in which the Mind/Body team has a leading role (weeks 4,6,7.9, ii, 
12.13) has they will be addressing iMues that may relate particularly to you. Having social support may also 
prave to be particularly helpful to you, so make sure you take advantage of all opportunities available during 
the program (e.g. bud  ̂s^em, support groups) for support. 

Phyefcal ActtvUy Readbwea 
This score expresses your readiness to consistently engage in physical activity, and your confidence to 
overcome the various barriers in your way. Weeks 2. S, S, 9,12,13, and 15 will focus on physkal activity, 
and our exercise experts will help develop a sound exerclM program that matches your preferences and 
current fitness. Sesston 7 will help you figure out where your resistance to becoming active might be, 
whereas sessnns 6 and 11 will certainly motivate and in^re you to stay active. 

Heetthy EatSng Readiness 
This indicates your confidence to adopt and maintain healthy eating behavtors, and refrain from emotional 
overeating. In this program, many sessions will cover topics that are related to healthy eating. Weeks 3. S. 7, 
10,14,15 will have a special emphasis on nutritkjnal aspects of your diet, such as how to cook healthier, 
choosing healthy types and amounts of fats and carbohydrates, and how to stay hydrated. Weeks 4.6,9,11. 
12,13 will cover other very important issues related to eating behavnr such as how we use foods to soothe 
us emotionaily in difficult periods, and how to listen and understand what type of nourishment our body really 
need. 

HWLStuiff-Ftbnuiymi HZJCCO 
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