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Preventing expansion of the obesity epidemic is a key public health priority. One 

promising approach to weight gain prevention is to identify periods when individuals are 

at greatest risk for gaining weight (e.g., the first year of college) and then induce modest 

weight loss to buffer future weight gain. To ensure optimal outcomes, it is important to 

identify factors associated with poor treatment response so that programs can be 

appropriately tailored. Some research suggests that elevated dietary restraint is one 

such factor that may impede long-term weight management efforts. 

The current study examined the association between pretreatment dietary 

restraint and longer-term weight change in the context of a weight gain prevention 

program. Participants were 95 female college freshmen (mean ± SD Body Mass Index 

[BMI] = 26.8 ± 6.4 kg/m2) who were randomized to a five-week weight gain prevention 

intervention or wait-list control group. For the primary aim, the independent variable 

(dietary restraint) was assessed using the Three Factor Eating Questionnaire – Dietary 

Restraint subscale and the dependent variable was change in body weight during 

follow-up. Other outcome variables included disinhibition and hunger subscales, binge 

eating (Binge Eating Scale) and body shape, eating and weight concerns (Eating 
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Disorders Examination Questionnaire). Measures were assessed at baseline, post-

treatment and three-month follow-up.  

Regarding weight changes, main effects for time, group and time-by-group 

interactions were non-significant (ps > .05).  Contrary to the primary hypothesis, 

pretreatment dietary restraint was unassociated with weight change during follow-up (p 

= .53).  Bootstrap mediation revealed non-significant indirect effects of changes in binge 

eating and hunger on longer-term weight change.  T-tests revealed that restrained and 

unrestrained eaters were not significantly different in their use of weight management 

strategies (ps > .05). 

The non-significant association between pretreatment dietary restraint and 

weight change is likely attributable to an obscuring of effects given the small weight 

changes or the possibility that the hypothesis is not supported. The literature is mixed 

on the role of dietary restraint in weight gain and obesity onset. Future studies should 

examine this association among free-living individuals, include a longer initial 

intervention, incorporate a maintenance period and utilize intention-to-treat 

methodology. 
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CHAPTER 1 
INTRODUCTION 

Obesity Epidemic 

Approximately 36% of adults in the United States are currently obese (National 

Center for Health Statistics, 2012). Obese individuals are at increased risk for 

developing numerous physical health problems, including hypertension, 

hypercholesterolemia, type 2 diabetes, coronary heart disease, congestive heart failure, 

stroke and certain forms of cancer  (Brown, Fujioka, Wilson, & Woodworth, 2009; 

Cecchini et al.; Noria & Grantcharov, 2013). Not surprisingly given the impact on health, 

research has found that health-related quality of life decreases with increasing degree 

of obesity (Jia, 2005). Furthermore, a recent study by Cawley and Meyehoefer (2012) 

concluded that medical costs for obese individuals are approximately 150% higher than 

for healthy-weight individuals, which represents an increased economic burden for 

individuals and the healthcare system at large.  

A recent review of lifestyle interventions for obesity revealed that these programs 

are successful in producing clinically meaningful initial weight losses of approximately 5 

to 8%, although many individuals regain between a third to all of the lost weight within 

the four years following treatment (Simpson, Shaw, & McNamara, 2011). 

Environmental, behavioral and psychological factors all contribute to individuals’ varying 

degree of success with weight loss maintenance.  

Environmental influences impacting weight loss maintenance include such 

factors as social support and environment, access to healthy foods and availability and 

cost of physical activity resources. For example, studies have found that having an 

“exercise buddy” (i.e., social support) and access to physical activity equipment are 
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associated with increased engagement in physical activity (Wendel-Vos, Droomers, 

Kremers, Brug, & Van Lenthe, 2007).  Regarding dietary factors, obesity is associated 

with higher rates of food insecurity, particularly for women (Dinour, Bergen, & Yeh, 

2007).   

Behavioral and psychological factors also play a critical role in the quest for 

successful weight loss maintenance. One such factor is the erosion of adherence to 

behavioral weight management strategies that led to initial weight loss success. Bouton 

(2011) provided a learning theory explanation for this and suggested that opportunities 

abound to associate unhealthy foods with environmental cues.  He proposed that in 

order to change unhealthy eating behaviors, individuals must overwrite the former 

unhealthy learning with new healthy learning. However, he proposed that because 

many individuals’ environments remain fairly similar before and after behavior change, 

the new learning is fragile and highly susceptible to the influences of former learning.  

He suggested that it is a combination of unchanged environment, strong influence of 

former learning and fragility of new learning that largely accounts for why many 

individuals do not maintain their new healthy behaviors and subsequently regain lost 

weight. 

Weight Gain Prevention 

Research suggests that individuals gain an average of about .5 to .9 kg during 

adulthood (Garn et al., 1976; Lewis et al., 2000). Furthermore, individuals tend to gain 

greater amounts of weight during junctures in their lives when weight-related 

environmental factors change considerably, such as the transition to the first year of 

college (Anderson, Shapiro, & Lundgren, 2003; Delinsky & Wilson, 2008). For these 
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reasons, an essential element of comprehensively addressing the obesity epidemic is to 

prevent weight gain and the onset of obesity (Mitchell, Catenacci, Wyatt, & Hill, 2011).  

An important intervention “window” for weight gain prevention is the freshman 

year of college. A recent meta-analysis by Vella-Zarb and Elgar (2009) found that the 

average young adult student gains approximately 1.8 kg during this time. Weight gain 

prevention programs may help to prevent the adoption of unhealthy eating and physical 

activity behaviors and subsequent weight gain that frequently occurs during the first 

year of college, thereby helping to inhibit the onset of obesity in this population. 

Evidence for Weight Gain Prevention Programs 

The Pound of Prevention (POP) study by Forster, Jeffery, Schmid and Kramer 

(1988) was one of the first studies to look at preventing weight gain in adults.  The study 

included 219 normal-weight individuals randomized to either a 12-month weight gain 

prevention group or a control group.  The intervention included monthly newsletters on 

weight management topics, an optional 4-week health education course and an optional 

financial incentive component. Results revealed that the intervention group lost 

significantly more weight (kg) than the control group (mean ± SE, intervention = -1.0 ± 

0.3, control = -0.1 ± 0.4, p = .03). However, when the results were examined by gender, 

it was found that the effect of the intervention was only significant among male 

participants (intervention =    -2.1 ± 1.7, control = -0.6 ± 0.7, p < .01).  The study did not 

examine potential moderators of treatment effects. 

A follow-up study found that at three years after the start of treatment there were 

no significant differences between the intervention and control groups: mean ± SEM, 

1.8 ± 0.3 and 1.6 ± 0.5, respectively (Jeffery & French, 1999).   However, it was found 

that the intervention group reported greater utilization of weight management strategies 
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(e.g., increased intake of fruits and vegetables, lower fat intake, awareness of portion 

sizes) than the control group.  

Another randomized, controlled pilot study compared “small changes” and “large 

changes” in the context of an 8-week weight gain prevention program (Gokee LaRose, 

Tate, Gorin, & Wing, 2010).  The study utilized a “weight buffering” approach to weight 

gain prevention, whereby the aim of both interventions was to produce initial weight loss 

to buffer against later weight gain. The 52 young adults who participated were mostly 

female (98%) with a mean ± SD age (years) of 25.6 ± 4.7 and Body Mass Index (BMI; 

kg/m2) of 26.7 ± 2.4. At the conclusion of the 8-week intervention the “large changes” 

group lost significantly more weight (kg) than the “small changes” group (3.2 ± 2.5 and 

0.7 ± 1.5, respectively, p < .001).  This difference remained significant at 16-week 

follow-up (3.5 ± 3.1 and 1.5 ± 1.8, respectively, p = .006). Perhaps of greatest 

importance is the fact that both intervention intensities produced a degree of weight loss 

and may be effective in preventing future weight gain. 

Identification of Factors Associated with Poor Long-Term Outcomes 

Individuals vary with respect to psychological, behavioral, environmental and 

biological factors that directly and indirectly impact their degree of success in response 

to weight management intervention. In the literature on standard behavioral treatment 

for obesity, certain factors have been associated with poorer outcomes, such as the 

presence of significant binge eating symptoms,  Major Depressive Disorder, Attention 

Deficit Hyperactivity Disorder and greater frequency of past weight loss attempts (Altfas, 

2002; Mauro, Taylor, Wharton, & Sharma, 2008; Simon et al., 2006; Vocks et al., 2010).   

To maximize outcomes in weight gain prevention programs, it is important to 

identify factors that are predictive of poor long-term treatment response.  By doing so, 
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weight gain prevention interventions can then be appropriately tailored to address 

barriers to success. While it may seem counterintuitive, one such factor that may be 

predictive of poor response to intervention is a high degree of dietary restraint.   

Dietary Restraint 

Definition of Terms 

Dietary restraint refers to the degree to which individuals endeavor to restrict 

their caloric intake in order to keep both caloric intake and body weight at levels 

acceptable to the individual. Efforts to restrict caloric intake may take different forms, 

such as limiting high-fat or high-carbohydrate foods, or even eliminating such foods 

from the diet. 

In contrast, the term disinhibition is conceptualized as the degree to which 

individuals do not restrict caloric intake, which may be in response to internal or external 

cues (e.g., breaking of personal dietary rules, negative mood states).  Furthermore, 

disinhibition may refer to an acute state or a more persistent approach to eating.  

Overview of Dietary Restraint Theory 

Restraint theory was first proposed by Peter Herman, Janet Polivy and Deborah 

Mack in 1975 (Herman & Mack, 1975; Herman & Polivy, 1975).  The theory was based 

on laboratory observations of the eating behavior of restrained and unrestrained eaters 

following high-calorie preloads.  The researchers noted that restrained eaters ate more 

food following a high-calorie preload as compared to unrestrained eaters.  The 

researchers termed this phenomenon counter-regulatory eating.  

The seminal study on restraint theory was conducted by Herman and Mack 

(1975) and examined the effect of a high-calorie preload on subsequent eating in 45 

restrained and unrestrained female college students.  The researchers hypothesized 
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that restrained participants would consume more food ad libitum than unrestrained 

participants following the high-calorie preload.  In line with their hypothesis, the 

researchers found that restrained eaters consumed significantly more food following the 

preload than after no preload. This same pattern was observed among both normal-

weight and obese participants.  

Research on counter-regulation suggests that it is driven by an individual’s 

perception that the ingested food has led to breaking of the self-imposed dietary rules, 

rather than the actual caloric content of the food. Polivy (1976) conducted a study 

examining the consumption of food ad libitum in 91 obese and normal-weight male 

university students following random assignment to one of four conditions: high calorie 

preload/told high calorie, high calorie preload/told low calorie, low calorie preload/ told 

low calorie, and low calorie preload/told high calorie. Results revealed that highly 

restrained individuals who were told they had ingested a high calorie preload ate 

significantly more food than those who were told they had ingested a low calorie 

preload. The opposite pattern was observed for low restrained individuals. There were 

no significant differences in the response pattern based on body weight or actual caloric 

content of the food.  

A similar pattern of results was found in a study using identical procedures with 

60 female college students (Spencer & Fremouw, 1979). Additional studies using similar 

methodologies also support the role of cognition in the counter-regulatory effects 

observed among highly restrained individuals (Woody, Costanzo, Liefer, & Conger, 

1981; Wooley, 1972). 
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Boundary Model of Eating Behavior 

The boundary model of eating behavior was originally proposed by Herman and 

Polivy (1984) and is helpful in further elucidating how the constructs of dietary restraint 

and counter-regulation impact eating behavior. Herman and Polivy proposed that eating 

is regulated by both physiological and psychological drives.  The researchers identified 

what they termed the hunger boundary  and the satiety boundary  and proposed that 

among “normal eaters,” once these boundaries are crossed, eating behavior becomes 

largely directed by physiological drives to consume food (if the hunger boundary is 

crossed) or stop consuming food (if the satiety boundary is crossed). They also 

theorized that when “normal eaters” are within these boundaries, they are in the zone of 

biological indifference, where eating behavior is more heavily influenced by affective, 

cognitive and social factors. 

In their boundary model of eating behavior, Herman and Polivy also distinguished 

between “normal eaters” and highly restrained eaters.  The researchers proposed that 

there is a greater distance between the hunger boundary (which can be visualized as 

existing on the left of a continuum of eating behavior) and satiety boundary (located on 

the right) among highly restrained eaters.   They theorized that highly restrained eaters 

possess an additional boundary (i.e., the diet boundary).  Herman and Polivy argued 

that the self-imposed diet boundary is set between the hunger and satiety boundaries, 

and that when restrained eaters cross the diet boundary, they continue to eat until they 

reach the satiety boundary. Given that the satiety boundary is positioned farther to the 

right among restrained eaters (i.e., they need to consume a greater amount of food in 

order to reach the satiety boundary), this results in the consumption of larger amounts 

of food than would be consumed by normal eaters. The following section will review 
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those factors that research has indicated may cause individuals to cross the diet 

boundary.  

Disinhibition  

Disinhibitors refer to those factors that lead to a disruption in dietary control.  

Disinhibitors are believed to have the effect of causing restrained eaters to abandon 

their dietary rules and consume larger amounts and/or certain types of foods (e.g., high 

calorie or high fat foods) than they would consume when adhering to their dietary rules 

(Ruderman, 1986).  The two disinhibitors that are most frequently cited in the literature 

are negative mood states and the abstinence violation effect (Herman & Polivy, 1975; 

Lowe & Levine, 2005; Markowitz, Butryn, & Lowe, 2008; Polivy & Herman, 1976).  

The term disinhibition is often used as an analogue to the term binge eating 

(Wardle & Beinart, 1981). The hallmark of Binge Eating Disorder is recurrently eating, in 

a brief period of time, significantly more food than most other people would eat in a 

similar situation (American Psychiatric Association, 2013).  Additionally, individuals who 

engage in binge eating typically experience a perceived lack of control over their eating 

during binge episodes.  They are also likely to experience feelings of guilt, 

embarrassment and disgust and may binge eat alone due to these feelings. 

Negative mood states 

Studies examining the disinhibitory effects of anxiety on eating behavior have 

typically used two primary modes of anxiety induction: induction of acute physical fear 

and induction of a more general dysphoria. Polivy, Herman and  McFarlane (1994) 

noted that induction of a general dysphoria generally produces larger discrepancies in 

the amount of food consumed than induction of physical fear. 
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A study by Herman and Polivy (1975) examined the effects of an anxiety 

manipulation (electric shock) on food consumption in normal-weight and obese 

restrained and unrestrained female college students. The anxiety manipulation was 

effective (p < .001) and there were no baseline differences in anxiety between 

restrained and unrestrained eaters.  Results revealed that restrained eaters consumed 

significantly more food following anxiety induction (p < .05).   

Another study on the impact of mood on food consumption in restrained eaters 

was conducted by Polivy et al. (1994).  The study included a sample of 94 female 

college students and examined the role of food palatability on amount of food consumed 

following high anxiety induction (extemporaneous speech) or low anxiety induction 

(tactile ratings of fabric). Results showed that restrained eaters in the high anxiety 

condition consumed significantly more palatable and unpalatable food, as compared to 

restrained eaters in the low anxiety condition (p < .01).  Among unrestrained eaters, 

there was a non-significant difference in the amount of food consumed between the 

high and low anxiety conditions (p > .10).  These results suggest that restrained eaters, 

but not unrestrained eaters, eat significantly more when anxious, regardless of food 

palatability.  

Heatherton and Baumeister (1991) hypothesized that individuals who overeat in 

response to negative emotional stimuli do so in order to escape from aversive 

awareness of their emotional state, which they termed escape theory. Specifically, the 

researchers proposed that these individuals shift the focus of their attention from higher-

order cognitive and emotional processes (e.g., depressive and anxious thoughts and 

feelings) to the immediate stimulus environment by focusing on the act of food 
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consumption.  The authors hypothesized that since cognitive control of eating exists at 

higher levels of awareness, dietary control is relinquished when awareness shifts to 

lower-order processes.   

Abstinence violation and perceived deprivation 

Another factor believed to impact disinhibition is the abstinence violation effect.  

This refers to the observed phenomenon wherein restrained individuals consume a type 

or amount of food that is prohibited according to their self-imposed dietary rules, and 

then subsequently eat other forbidden foods and/or large amounts of food.  Markowitz 

et al. (2008) looked at how the abstinence violation effect relates to perceived 

deprivation in a population of 66 normal-weight, non-eating disordered female college 

freshmen. Results revealed a significant positive association between perceived 

deprivation and dietary restraint, concerns about dieting and weight gain during the first 

year of college.  

Lowe and Levine (2005) have highlighted that most restrained eaters do not 

maintain their body weights at levels low enough to trigger a biological drive to eat in 

order to return to a homeostatic body weight.  Rather, they hypothesized that restrained 

individuals only feel deprived because they impose rules about the types and quantities 

of food they are able to eat.  When restrained individuals inevitably break these rules, 

they fall prey to the abstinence violation effect and subsequently continue to eat 

previously forbidden foods, at times in large amounts.  

Dietary Restraint and Weight Change in Community-dwelling Adults 

Several studies have found that high levels of dietary restraint are associated 

with weight gain among community-dwelling adults.  Drapeau et al. (2003) looked at the 

association between dietary restraint and weight change over a six-year period among 
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75 community-dwelling men and women. Results indicated that women (n = 45) 

classified at baseline as restrained eaters gained 4.9 kg (SEM = 1.5 kg) over the six-

year study, as compared to unrestrained women who gained 0.5 kg (SEM = 1.5) over 

the same time period, p < .05. The effect was non-significant among male participants 

(p > .05).  

A prospective study conducted by Klesges, Isbell and Klesges (1992) looked at 

the association between dietary restraint and weight change among a community-

dwelling sample of 287 Caucasian women and men with a  mean age of 35.7 years (SD 

= 4.5).  Results showed that among women, the two significant predictors of weight 

change over the one-year study period were baseline dietary restraint and baseline 

body weight. Specifically, higher restraint scores were associated with significantly 

greater weight gain over the study period (p < .0001). 

In a cross-sectional, community-based study of 1,587 male and female 

monozygotic twins, Schur, Noonan, Polivy, Goldberg and Buchwald (2009) looked at 

the association between dietary restraint and self-reported weight and BMI change over 

a 3-year period.  Results for the entire sample revealed that highly restrained eaters 

gained 3.1 kg (95% CI = 2.5 to 3.8) over the study period. In comparison, intermediate 

restrained eaters gained 2.2 kg (95% CI = 1.9 to 2.5) and low restrained eaters gained 

1.3 kg (95% CI = .7 to 1.7).  The differences in weight change between all three restraint 

categories were statistically significant (ps < .01). 

Restraint and “Dieting”  

It has been suggested that dietary restraint and “dieting” are separate concepts 

and that dietary restraint impacts eating behavior in a different manner than short-term 

weight loss attempts, or “dieting” (Lowe, Whitlow, & Bellwoar, 1991). In order to 
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examine how dieting may impact eating behavior, Lowe (1994) placed restrained and 

unrestrained eaters on a two-day “diet” or “no diet.”  Results from the study revealed 

that over the short-term (i.e., two days) restrained dieters ate significantly less than 

restrained non-dieters. The opposite pattern was found among unrestrained eaters (i.e., 

unrestrained dieters ate significantly more than unrestrained non-dieters).  Lowe 

interpreted these results to mean that in the short-term, dieting increased restrained 

individuals’ motivation to restrict their eating.  A significant criticism of this study is the 

short length of the externally-imposed diet.  While restrained individuals may be able to 

successfully restrict their food intake for brief periods of time, disinhibition and the 

counter-regulatory effect may be observed over the longer-term.  

In another study conducted by Lowe, Foster, Kerzhnerman, Swain and Wadden 

(2001), 42 obese, restrained, non-binge eaters were assigned for eight weeks to either 

a weekly weight loss group (“dieters” condition) or a group that focused on the potential 

pitfalls of dieting (“undieters” condition). At pre-test, participants were randomly 

assigned to either a pre-load or no preload condition and then subjected to an 

ostensible taste test. Results revealed that among restrained eaters at both pre-test and 

eight-weeks post-test, there were non-significant differences in the amount of food 

consumed between the preload and no preload conditions.  A significant limitation of 

this study is that there was no maintenance period, and it is therefore unknown how 

“diet” participants would have performed once external supports (i.e., weight loss group) 

were removed. 

Eating and Body-related Psychopathology in College Females 

The lifetime prevalence of Anorexia Nervosa, Bulimia Nervosa, and Binge Eating 

Disorder are 0.6%, 0.6%, and 2.8%, respectively, although the prevalence of these 
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disorders and sub-threshold eating-related cognitions and behaviors are higher among 

college females (Hudson, Hiripi, Pope, & Kessler, 2007; Keel, Heatherton, Dorer, 

Joiner, & Zalta, 2006; Striegel-Moore et al., 2009; Taylor et al., 2006). The peak age of 

onset of eating disorders among females is approximately 16 to 20 years of age 

(Striegel-Moore et al., 2003), or around the same time that college-bound young adults 

leave home.  In addition to developmental stage, the college social environment and 

academic stressors are believed to contribute to the high rates of eating-related 

psychopathology in this population (Berg, Frazier, & Sherr, 2009).  Given the 

susceptibility of this population to disordered eating thoughts and behaviors, it should be 

ensured that weight gain prevention interventions implemented with this population do 

not lead to a worsening of these concerns.   

A study conducted by Berg et al. (2009) examined the prevalence of eating 

disorders and eating-related psychopathology among a sample of 324 female university 

students.  Results revealed that approximately 49% of women endorsed engaging in 

binge eating and/or compensatory behavior at least once per week.  

Another study by Taylor et al. (2006) found that among a sample of 480 college 

females, approximately 35 to 40% of participants endorsed difficulties with controlling 

their weight, reported that they view themselves as “too fat,” and/or reported a desire to 

be thinner.  

Importantly, eating-related psychopathology is associated with low self-

confidence, low self-esteem, and feelings of shame (Fairburn et al., 1998). Excessive 

shape and weight concerns have also been identified as major risk factors for the onset 

of full-threshold eating disorders (Stice, 2002). 
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Taken together, these studies suggest that there are high rates of subclinical 

eating disorder-related behaviors and cognitions among college females.   This 

pathology is associated with poor mental health indicators and puts the individual at 

increased risk for developing a full-threshold eating disorder.  While weight loss 

interventions have generally been found to be fairly free of adverse psychological 

effects in obese individuals (French, 1999; Klem, Wing, McGuire, Seagle, & Hill, 1997) 

the effects of weight loss intervention on eating and body-related psychopathology 

among normal-weight college females has not been examined.  

In summary, evidence from laboratory studies suggests that high levels of dietary 

restraint may be associated with a counter-regulatory eating pattern, such that 

individuals with high levels of dietary restraint consume more food following exposure to 

various disinhibitors than individuals with low levels of dietary restraint.  Studies of 

community-dwelling adults also suggest that high levels of dietary restraint are 

associated with greater weight gain and earlier onset of obesity over the long-term.  

Regarding the connection between dieting and weight change, while some short-term 

studies examining this association appear to suggest that there is no relation, these 

studies have either utilized an extremely brief induction or have not examined the 

effects of dieting beyond the initial intervention.   

For these reasons, the current study sought to examine how high levels of 

dietary restraint may be related to longer-term weight change following an initial weight 

gain prevention intervention.  The study also sought to examine how changes in binge 

eating and hunger may act as mediators between pretreatment levels of dietary restraint 

and longer-term weight change.  Finally, given that the current study population 
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included female college freshmen, a demographic at risk for the development and/or 

exacerbation of eating-related cognitions and behaviors, the current study sought to 

examine how high pretreatment levels of dietary restraint and initial weight changes 

may be related to longer-term changes in eating-related psychopathology. 

Specific Aims and Hypotheses 

The primary aim of the current study was to examine how degree of dietary 

restraint is related to longer-term weight change following participation in a brief weight 

gain prevention program. The primary hypothesis was that higher levels of dietary 

restraint at pretreatment would be associated with greater weight regain from post-

treatment to three-month follow-up. 

The second aim of the current study was to investigate the degree to which 

changes in binge eating and hunger may mediate the relation between degree of dietary 

restraint and longer-term weight change.  The secondary hypothesis was that increases 

in binge eating and hunger from post-treatment to three-month follow-up would partially 

mediate the relation between degree of dietary restraint and weight change from post-

treatment to follow-up, such that restrained individuals would evidence greater 

increases in binge eating, hunger and weight gain during the follow-up period.  

The tertiary aim of the current study was to assess the association between 

dietary restraint and longer-term changes in eating, body shape and weight concerns.  

The tertiary hypothesis was that individuals with higher levels of dietary restraint at 

pretreatment would exhibit significantly greater increases in eating, shape and weight 

concerns from post-treatment to three-month follow-up.  
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Finally, an exploratory aim of the current study was to examine potential 

differences in types of weight management strategies employed by restrained and 

unrestrained eats during the follow-up period. 
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CHAPTER 2 
METHODS 

Participants 

Participants in the current study were 95 first-year female undergraduate 

students from the University of Florida.  An original sample size of 98 was decided on in 

order to provide a power of .80 (alpha = .05) for detecting a moderate effect size (f =.25) 

in the difference of mean weight change from post-treatment to follow-up between 

restrained and unrestrained eaters. Effect size provides a standardized measure of the 

strength of the relation between two variables. Effect size conventions differ for d and f.  

Regarding d, effect size conventions are as follows: 0.20 = small, 0.50 = moderate and 

0.80 = large (Cohen, 1992).  In comparison, effect size conventions for f are as follows: 

0.10 = small, 0.25 = moderate and 0.40 = large (Cohen, 1992). No studies were 

identified that prospectively examined changes in body weight following a weight loss 

intervention in individuals identified at pretreatment as restrained and unrestrained 

eaters. Similarly, no studies were identified that estimated differences in caloric intake 

following weight loss intervention in individuals identified at pretreatment as restrained 

and unrestrained eaters.  Furthermore, it was not appropriate to base the power 

analysis on differences in weight regain between intervention and control groups 

following typical short-term weight loss intervention, as doing so would have masked the 

potential subgroup differences in treatment response that are the focus of the current 

study. Given that there were no appropriate, currently-existing data on which to base 

the power analysis for the current study, the moderate effect size of f = .25 was 

selected.  
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The current study was limited to female students for several reasons. First, 

research revealed that females present with higher levels of dietary restraint than males 

(Drapeau et al., 2003; Klesges et al., 1992). If it was found that high levels of dietary 

restraint are associated with poorer weight loss outcomes, this finding would have 

greater implications for females. Second, prior research demonstrated that behavioral 

interventions involving physical activity have different effects on males and females 

(Calfas et al., 2000; Donnelly et al., 2003).  

Exclusionary criteria for the current study included the following: BMI < 22; eating 

disorder or a significantly eating disordered eating pattern; medical condition that affects 

weight; current medication that affects weight; serious infectious disease; pregnancy (or 

expressed intent to become pregnant during the following year); unwillingness to 

provide informed consent; or unwillingness to accept randomization into the fall 

semester or spring semester groups. Only participants who completed both screening 

visits were eligible to be included in the study. The exclusionary criteria for the current 

study hold several implications.  First, given that individuals with significant eating 

disorder psychopathology were excluded from participation, findings from the current 

study may be inapplicable to such individuals.  Additionally, measures of central 

tendency from the current study population (e.g., median dietary restraint score) could 

be lower than those derived from a sample of college females that include individuals 

with significant eating disorder symptomatology.  Second, the current study included 

individuals who are normal weight, overweight, and obese.  As such, the study findings 

will not be specific to obese individuals, which is the population of focus for the majority 

of studies examining patterns of weight regain. 
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Recruitment 

To achieve the proposed sample size of 98, initial efforts focused on attempting 

to recruit 135 female undergraduate students (assuming a 15% drop-out/withdrawal rate 

between recruitment and group start and a 15% attrition rate between group start and 

the end of the semester). All participants were recruited from the University of Florida.  

Recruitment methods included distribution of study flyers around campus and in 

residence halls; announcement at new student orientations, other university events, and 

in freshman classes; and ads on ResTV (closed circuit television station in residence 

halls) and in the Independent Florida Alligator (a student newspaper distributed 

throughout campus).  Interested individuals were instructed to call a local telephone 

number to obtain more information about the study and, if interested, to be screened for 

initial eligibility criteria. 

Following the initial telephone screening, interested individuals were asked to 

meet in-person for Screening Visit 1.  At this visit, potential participants were asked to 

read and a sign a consent form, after which the project director or a trained research 

assistant measured and recorded their height and weight. At Screening Visit 2, 

approximately one to two weeks later, participants were informed of their randomization.  

Importantly, between Screening Visits 1 and 2, participants were required to complete 

three online 24-hour diet recalls and the study questionnaires.  If these items were not 

completed by Screening Visit 2, individuals were not allowed to participate in the study.  

Two screening visits were required in order to decrease attrition. Assessment of body 

weight and completion of study questionnaires were repeated five weeks later and 

again two months later at the end of the semester. 
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Intervention 

The current study was conducted within the context of a freshman weight gain 

prevention study that randomized participants to either an immediate five-week weight 

loss intervention in the fall semester or a wait-list control group that received the 

intervention in the spring semester.  Given that both groups ultimately received the 

weight loss intervention, the current study included all study participants in the analyses 

to maximize power.  

The weight gain prevention intervention consisted of a 5-week weight loss 

program focused on producing an initial weight loss of 1.4 – 2.3 kg to buffer against 

future weight gain.   The intervention focused on aiding individuals in reducing caloric 

intake and increasing physical activity, implementing self-monitoring of caloric intake 

and body weight, and improving self-regulatory skills (see Appendix A for session 

outlines).  Participants were taught self-monitoring and self-regulatory skills to help them 

achieve weight loss. They were also encouraged to explore resources for tracking daily 

caloric intake and physical activity (e.g., fitday.com, sparkpeople.com, 

thedailyplate.com).  

In addition to learning skills for managing weight, participants were also 

instructed on the Stoplight Diet as a means of increasing the quality of their nutritional 

intake and decreasing dietary fat intake.  The Stoplight Diet helps individuals to improve 

diet quality by providing guidelines for increasing consumption of  fruits, vegetables, and 

lean proteins (i.e., “Green” foods), limiting intake of high-nutrient, high-calorie foods, 

such as whole grains and low-fat dairy (i.e., “Yellow” foods), and limiting consumption of 

high-fat, low-nutrient, high-sodium foods (i.e., “Red” foods). Participants were 

30 



encouraged to maintain simplified food records, based on the Stoplight Diet, for the 

remainder of the program.   

The decision to have participants keep simplified food records instead of more 

detailed records was made for several reasons.  First, given the importance of self-

monitoring for the successful long-term regulation of body weight, it was decided that 

some form of self-monitoring was needed. However, this was also weighed against the 

significant effort and time burden required of more detailed food records. Specifically, 

the cost (significant effort and time associated with keeping detailed food records) would 

likely outweigh the perceived benefits, as many participants were likely attempting to 

lose fairly small amounts of weight. 

With regards to physical activity, participants were guided on increasing their 

daily activity levels to 30 minutes per day of moderate-intensity physical activity (e.g., 

brisk walking).  For participants who were already at this level and for those who 

achieved this level during the intervention, this goal was increased to one hour per day 

of moderate-intensity physical activity. This goal was based on research conducted by 

Jakicic and Otto (2005) who reported that one hour per day of moderate-intensity 

physicial activity is associated with long-term weight maintenance among women. 

At the conclusion of the five-week intervention, participants were encouraged to 

continue to engage in daily self-weighing and completion of self-monitoring logs based 

on the Stoplight Diet. Participants were provided with extra sets of records and pre-

addressed campus mailers to return these records to the study investigator. 

Additionally, participants were provided with a goal sheet that reiterates strategies 

associated with successful long-term weight maintenance, as well as action plans for 
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when participants exceeded their “management” weight range (i.e., > 0.9 kg and > 2.3 

kg above their pretreatment weight). Participants were encouraged to call or email their 

group leader if they experienced difficulty staying within their “management” weight 

range. 

Participants randomized to the control group received the identical intervention 

during the first five weeks of the spring semester. During the fall semester, the control 

group received no study intervention and their only contact with study staff related to the 

scheduling and attending of study assessments. 

Measures 

At baseline, individuals’ height and weight were measured and used to determine 

their BMI. As an eligibility requirement, individuals were also asked to complete 

questionnaires using the Survey Monkey data management system and to complete 

three online 24-hour dietary recalls (Subar et al., 2007) on two non-consecutive 

weekdays and one weekend day.  The measures used in this study are described below 

and the full forms can be found in Appendix B.  The forms in Appendix B contain the 

content but not the format of the forms as they appeared electronically via Survey 

Monkey. Survey Monkey allowed participants to complete the forms electronically while 

the data were stored on secure servers.  All measures were administered at 

pretreatment (beginning of the semester), immediately following the intervention (post-

treatment), and at 3-month follow-up (end of the semester).  

Height and Weight 

Height was measured to the nearest .001 m with a digital stadiometer. Weight 

was measured to the nearest 0.1 kg using a calibrated digital scale. Participants were 

weighed in light indoor clothing and without shoes. To ensure stability of weight 
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measurements, assessment visits occured early in the morning, and participants were 

instructed to fast for 12 hours before their visits (beginning the  previous night) and to 

void their bowels prior to weighing. 

Dietary Restraint  

The Three Factor Eating Questionnaire – Cognitive Dietary Restraint subscale 

(TFEQ-R) was used to assess dietary restraint (Stunkard, 1985).  Scores for the TFEQ-

R range from 0 to 21, with lower scores indicating less restraint and higher scores 

indicating greater restraint. The TFEQ-R has excellent internal consistency, with 

estimates ranging from .80 to .90 (Allison, Kalinsky, & Gorman, 1992; Laessle, Tuschl, 

Kotthaus, & Prike, 1989).  The TFEQ-R also possesses excellent test-retest reliability 

over a 2-week period, r = .91  (Allison et al., 1992). The measure was also found to 

have excellent convergent validity with the Dutch Eating Behavior Questionnaire (r = 

.89), which is another frequently used measure to assess dietary restraint (Allison et al., 

1992).  Furthermore, unlike the Restraint Scale (another commonly-used measure of 

dietary restraint), the TFEQ-R has been found to be reliable and valid not only among 

individuals of normal weight, but also among overweight and obese individulas (Allison 

et al., 1992; Ruderman, 1983; van Strien, Peter Herman, Engels, Larsen, & van 

Leeuwe, 2007). 

Regarding classification of participants as restrained or unrestrained eaters, no 

clinical cut-offs currently exist for classifying individuals in this manner.  The most 

frequently used method of classification involves determining the median dietary 

restraint score in a study population, then classifying individuals with scores above the 

median as restrained eaters and individuals with scores below the median as 

unrestrained eaters (Boon, Vogelzang, & Jansen, 2000; Herman & Mack, 1975; Lowe & 
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Timko, 2004; Morris, Goldsmith, Roll, & Smith, 2001). The current study utilized the 

same methodology in order to increase comparability between studies.  However, it is 

important to be able to contextualize the median score for the current study population.  

To this end, Table 2-1 presents the TFEQ-R median score cut-offs for nine other studies 

that have utilized this methodology.  

Binge Eating 

The Binge Eating Scale (BES) was used to assess the severity of binge eating 

(Gormally, Black, Daston, & Rardin, 1982).   BES scores were treated as a continuous 

variable. A study conducted by Timmerman (1999) examined the measure’s concurrent 

validity by correlating BES scores with 28-day food records.  BES scores were 

moderately correlated with both subjective binge days and binge episodes (r = .39 and r 

= .40) and objective (i.e., > 1000 kcal in a 2-hour period) binge days and binge episodes 

(r = .32 and r = .30, respectively).   

Shape, Eating, and Weight Concerns 

Shape, eating, and weight concerns were meaured using the subscales from the 

Eating Disorder Examination – Questonnaire version (EDE-Q).  Items on the EDE-Q 

were taken directly from corresponding EDE items and are scored using the same 

seven-point rating scale. The EDE-Q has adequate to excellent concurrent validity with 

the EDE.  Among non-eating-disordered females, estimates for the Shape concern 

subscale (EDE-Q-S) range from .78 to .80, and estimates for the Weight concern 

subscale (EDE-Q-W) range from .77 to .79 (Fairburn & Baglin, 1994; Mond, Hay, 

Rodgers, Owen, & Beumont, 2004).  The concurrent validity for the Eating concern 

subscale (EDE-Q-E) has been estimated to be .68 (Mond et al., 2004). The internal 

consistency of the three subscales is adequate, with α for the three subscales ranging 
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from .78 to .93 (Luce & Crowther, 1999). The same study also found that  two-week 

test-retest reliabilities of the three subscales are excellent, with rs ranging from .87 to 

.94.  

Caloric Intake 

Caloric intake was measured using the online Automated Self-Administered 

Dietary Recall (ASA-24) (Subar et al., 2007). The ASA-24 utilizes the USDA Food and 

Nutrient Database and the Baylor College of Medicine’s Food Intake Recording 

Software to enable respondants to select the food and drinks they consume using a 

“food pathway.”  The pathway probes individuals for foods, portions, and between-meal 

snacks that may otherwise be easily forgotten. At each assessment point, participants 

were asked to complete three dietary recalls: two on non-consecutive weekdays and 

one on a weekend day. 

Weight Management Strategies 

The frequency of participants’ utilization of specific weight management 

strategies was assessed using the Weight Management Questionnaire (WMQ). The 

WMQ was developed internally and there are no publisehd data on the measure’s 

validity or reliability. Examples of strategies that are assessed include frequenccy of 

self-weighing, self-monitoring of food intake and physical activity, meal planning and 

decreasing portion sizes.  

Statistical Analyses 

Primary Aim 

Missing data at three-month follow-up were imputed using multiple imputation 

(Rubin, 1976).  Analyses were conducted to examine potential between-group 

differences in pretreatment BMI and weight change from pretreatment to post-treatment. 
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Any significant between-group differences would be included as covariates in the 

analyses. 

Linear regression was used to determine the effect of pretreatment dietary 

restraint (independent variable) on longer-term weight change (dependent variable).  If 

the effect was significant, a follow-up multiple regression analysis was planned to 

explore potential differential effects related to when participants begin the intervention 

(i.e., fall versus spring semester). 

Secondary Aim 

Bootstrap mediation was used to determine the extent to which changes in binge 

eating and hunger from post-treatment to follow-up act as mediators between degree of 

pretreatment dietary restraint and weight change from post-treatment to follow-up.  

Bootstrapping is a non-parametric re-sampling procedure for testing mediation.  

Benefits of bootstrapping mediation are that the procedure is robust to non-normal 

sampling distributions, multiple mediators can be tested simultaneously, and the 

probability of committing a Type 1 error is decreased by minimizing the number of 

inferential tests (Preacher & Hayes, 2004, 2008). 

Tertiary Aim 

Three separate linear regressions, with Bonferroni adjustment for family-wise 

error, were conducted to determine the effect of pretreatment dietary restraint 

(independent variable) on changes in shape, eating and weight concerns (dependent 

variables) from post-treatment to three-month follow-up. It was also initially proposed 

that three additional linear regressions would be conducted to assess the potential 

associations between pretreatment dietary restraint and pre- to post-treatment changes 

in shape, eating, or weight concerns.  If significant associations were discovered, it was 
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proposed that the change in the relevant variable (i.e., shape, eating and/or weight 

concern) would be included as a covariate in the analysis.  

Exploratory Aim 

It was also proposed that exploratory analyses would be conducted to examine 

potential differences in types of weight management strategies employed by restrained 

and unrestrained eaters from post-treatment to three-month follow-up. To account for 

the large number of tests to be conducted, a more conservative alpha of < .01 was 

selected for determination of statistical significance.  

Additionally, it was proposed that five t-tests would be conducted to examine 

potential differences between initial treatment “successes” and “failures” on changes in 

eating-related psychopathology, as assessed using the EDEQ subscales and total 

score. It was proposed that initial treatment success be operationally defined  as weight 

loss of ≥ 1 pound from pre-treatment to post-treatment, and that initial treatment failure 

be defined as either weight gain or weight loss of < 1 pound during the same time 

period.  
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Table 2-1.  TFEQ-R median split cut-off scores 
Reference (year) Population (n) Score 
Lowe & Kleifield (1988) female undergraduate college students (42) 10 
Ridgway & Jeffrey (1998) female undergraduate college students (104) 10 
Tepper, Choia,  & Nayga (1997) community sample of adult men (137) 10 
Bryant, Kiezebrink, King, & Blundell (2010) community sample of men and women (426) 9 
Beiseigel & Nickols-Richardson (2004) female undergraduate students (65) 9 
Van Loan & Keim (2000) community sample of pre-menopausal women (185) 9 
Rutters, Nieuwenhuizen, Lemmens, & Westerterp-
Plantenga (2009) 
 

community sample of men and women (76) 9 

Chambers & Yeomans (2011) female college students (736) 8 
Goldfield & Legg (2006) female undergraduate college students (30) 7 
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CHAPTER 3 
RESULTS 

Participants 

A total of 364 individuals completed an initial phone screen for the current 

study.  Of these individuals, 177 signed an informed consent form and attended 

an initial in-person assessment visit. After completion of the initial in-person 

assessment visit, a total of 95 individuals met all criteria to be included in the 

current study.  Participants were recruited for the current study in two waves – 

the first in August/September 2010 and the second in August/September 2011. 

All 95 eligible participants were randomized to complete the intervention in either 

the fall or spring semester: 47 were randomized to the fall condition and 48 were 

randomized to the spring condition. Figure 3-1 displays participant flow 

throughout the course of the study.  

Baseline participant characteristics are presented in Table 3-1. Total ns for 

all measures were 95 except for the BES and EDE-Q (ns = 54), as these 

measures were included only for the second study wave. At pretreatment the 

mean ± SD age (years) of participants was 18.5 ± 0.3, mean body weight (kg) 

was 69.4 ± 12.6, and mean BMI (kg/m2) was 26.8 ± 6.4. Based on the WHO 

weight categories (World Health Organization, 1995), 41.1% (n=39) of 

participants were in the “normal weight” range (18.5-24.9), 46.3% (n=44) were in 

the “overweight” range (25.0-29.9), and 12.6% (n=12) were in the “obese” range 

(30 and higher).  

Using multiple imputation methodology (Rubin, 1976), mean weight 

change (kg) for all study participants from pretreatment to post-treatment was .05 
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(SD range = 1.92 to 2.0).  Mean weight change for all study participants from 

post-treatment to 3-month follow-up was 0.24 (SD range = 2.0 to 2.2). 

Examination of mean weight changes in the treatment versus control 

groups during the fall semester revealed that for the treatment group, the mean 

weight change (kg) was .02 (SD range = 1.9 to 2.0). In the same group, weight 

change from post-treatment to follow-up was 0.6 (SD range = 1.9 to 2.0). In the 

control group, initial weight change was 0.4 (SD range = 1.5 to 1.6) and weight 

change during the follow-up period was -0.1 (SD range = 1.6 to 1.9).  Table 3-2 

presents the means and SDs for body weights in both groups at each 

assessment point.  

At pretreatment, participants’ mean ± SD dietary restraint score was 11.49 

± 4.29 and the median score was 12, which is somewhat higher than the median 

score in other studies of female college students (Beiseigel & Nickols-

Richardson, 2004; Chambers & Yeomans, 2011; Goldfield & Legg, 2006; Lowe & 

Kleifield, 1988; Ridgway & Jeffrey, 1998).  Baseline dietary restraint and baseline 

weight and BMI were not correlated (ps > .05). Table 3-3 presents correlations 

between all baseline measures and weight changes from pre- to post-treatment 

and post-treatment to follow-up among all study participants.  

Regarding the racial and ethnic makeup of the study population, 58.9% (n 

= 56) of participants self-identified as “white non-Hispanic,” 26.3% (n = 25) as 

“black, non-Hispanic,” 25.3% (n = 24) as Hispanic, 5.3% (n = 5) as “Asian,” 3.2% 

(n = 3) as multiple races, and 6.3% (n = 6) chose to not respond.  
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Attendance and Adherence 

For all study participants, the mean ± SD for attendance was 2.91 ± 1.98 

sessions, out of a possible total of five sessions. When make-up sessions were 

included in addition to attendance at regularly-scheduled sessions, participants 

completed 3.26 ± 2.05 sessions. A total of 73 participants attended at least 1 

regularly-scheduled session.  Among these 73 participants, the mean for 

attendance at regularly-scheduled sessions was 3.78 ± 1.34 sessions.  When 

make-up sessions were added, attendance among this group averaged 4.23 ± 

1.17 sessions.  Among this same subgroup, participants completed 15.2 ± 10.8 

daily food records, with a range of 0 to 33 records. 

Primary Aim 

In order to address the issue of missing data at post-treatment and follow-

up, data were multiply imputed using the multiple imputation add-on for IBM© 

SPSS© Statistics v.20 (Rubin, 1976).  A missing values analysis revealed a non-

monotonic pattern of missing data and therefore fully conditional specification 

was used to create five imputed datasets (IBM Corporation, 2011). 

Examination of general linear model assumptions revealed that the data 

were distributed linearly and homoscedastically.  However, there was evidence 

that the data for the dependent variable (i.e., weight change from post-treatment 

to follow-up) was leptokurtic, with standardized estimates of kurtosis ranging from 

2.079 to 2.973 across the original and five imputed datasets. A distribution from 

one of the multiply imputed datasets is presented in Figure 3-2. While 

transformations can be used successfully to adjust for skew and negative 

kurtosis, no acceptable transformations currently exist to address the issue of 
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leptokurtosis (Fink, 2009).  Leptokurtic distributions are indicative of limited 

variability and are commonly associated with difficulty in detecting an effect due 

to restriction of range. 

Next, bivariate correlations were conducted to examine whether there 

were significant associations between pretreatment dietary restraint and the 

following variables: pretreatment BMI (r = .087, p = .403, pooled) and weight 

change from pretreatment to post-treatment (r = .037, p = .728, pooled).  As the 

correlations were not significant, these variables were not included as covariates 

in the below analysis. 

Finally, a linear regression was conducted with pretreatment dietary 

restraint as the independent variable and weight change from post-treatment to 

follow-up as the dependent variable. While pooled results are not available for 

linear regression (IBM Corporation, 2011), results from the analysis for the 

original and five imputed datasets all indicated a non-significant association 

between pretreatment dietary restraint and longer-term weight change. Results 

are presented in Table 3-4. Based on the observed parameters, post-hoc 

analysis revealed that a sample size of 705 participants would have been 

necessary to achieve statistical significance at α=.05. 

Secondary Aim  

Bootstrap mediation methodology (Preacher & Hayes, 2008) was utilized 

to examine the total and specific indirect effects of self-reported changes in binge 

eating and hunger from post-treatment to follow-up on changes in weight from 

during the same time period (Fig. 3-3). Results from the analysis revealed that 

there was a non-significant total indirect effect of the proposed mediators on 
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changes in weight from post-treatment to follow-up (95% bias corrected CI [-

.0841, .0261]). Further examination revealed that the specific indirect effects of 

changes in binge eating (95% bias corrected CI [-.0889, .0122]) and changes in 

hunger (95% bias corrected CI [-.0120, .0535]) from post-treatment to follow-up 

were similarly non-significant. 

Additionally, the total and specific indirect effects of self-reported changes 

in binge eating and hunger from pretreatment to post-treatment on changes in 

weight during the same time period were also examined. Results revealed a non-

significant total indirect effect of the proposed mediators on changes in weight 

from pretreatment to post-treatment (95% bias corrected CI [-.0491, .0766]). 

Similarly, the specific indirect effects of changes in binge eating (95% bias 

corrected CI [-.0620, .0250]) and changes in hunger (95% bias corrected CI [-

.0082, .0887]) were non-significant.   

Tertiary Aim 

Three separate linear regressions were conducted to determine the effect 

of pretreatment dietary restraint (independent variable) on changes in shape, 

eating and weight concerns (dependent variables) from post-treatment to three-

month follow-up.  Additionally, three linear regressions were conducted to 

examine potential associations between pretreatment dietary restraint and pre- to 

post-treatment changes in shape, eating, and weight concerns. Results from 

these analyses revealed that change in eating concerns from pre- to post-

treatment was associated with pretreatment dietary restraint (p = .047). As such, 

this variable was included as a covariate in the analysis of the association 
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between pretreatment dietary restraint and changes in eating concerns from 

post-treatment to follow-up.   

Results from the three linear regressions revealed non-significant 

associations between pretreatment dietary restraint and changes in shape, 

eating, and weight concerns prior to correction for family-wise error (ps = .308, 

.347, and .287, respectively).  

Exploratory Aims 

Two exploratory aims examined potential effects for the primary aim 

among specified subgroups.  A third exploratory aim examined potential 

differences in utilization of weight management strategies between restrained 

and unrestrained eaters. A fourth exploratory aim compared initial treatment 

“successes” and “failures” on changes in eating disorder symptoms from pre- to 

post-treatment. 

Analysis of Primary Aim among “Fall Only”  

The primary aim was re-examined using only data from individuals who 

received the intervention in the fall semester (n = 45).  As in the primary aim, 

bivariate correlations revealed that there were non-significant associations 

between pretreatment dietary restraint and pretreatment BMI (r = .171, p = .250, 

pooled) and weight change from pre-treatment to post-treatment (r = -.016, p = 

.918, pooled).  Therefore, these variables were not included as covariates in the 

analysis. As with results for the primary aim, while pooled results are not 

available for linear regression, results from the analysis for the original and five 

imputed datasets all indicated a non-significant relation between pretreatment 
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dietary restraint and longer-term weight change among participants randomized 

to the fall condition. Results are presented in Table 3-4.  

Additionally, this analysis was also conducted on a dataset that was 

specifically imputed for the treatment condition in the fall group only.  Results 

from this analysis were similarly non-significant for baseline to post-treatment 

and post-treatment to follow-up (ps = .17 and .89, respectively). 

Analysis of Primary Aim among Overweight and Obese Participants 

The primary aim was also revisited among those individuals with BMIs in 

the overweight and obese categories, i.e., BMI ≥ 25 (n = 56). This approach was 

based on the rationale that individuals in the higher BMI categories may 

demonstrate greater variability in weight change outcomes, thereby increasing 

the likelihood of being able to observe an effect if one exists.  

Bivariate correlations revealed non-significant associations between pre-

treatment dietary restraint and pre-treatment BMI (r = .084, p = .538, pooled) and 

weight change from pre-treatment to post-treatment (r = .142, p = .305, pooled). 

Therefore, these variables were not included as covariates in the analysis.  

As seen in the results for the primary aim, while pooled results are not 

available for linear regression, results from the analysis for the original and five 

imputed datasets all indicated a non-significant association between 

pretreatment dietary restraint and longer-term weight change among overweight 

and obese participants. Results are presented in Table 3-4. 

Utilization of Weight Management Strategies 

Two-tailed t-tests were conducted to examine whether restrained and 

unrestrained eaters differed significantly on their self-reported utilization of 36 
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weight management strategies. Individuals were classified as restrained or 

unrestrained based on a median split (unrestrained < 12; restrained ≥ 12) of their 

dietary restraint score at the May (final) assessment visit. Utilization of weight 

management strategies was also assessed at the May visit.  

Results revealed that unrestrained eaters reported keeping a daily fat 

gram goal for 2.29 days per month, as opposed to 1.44 days per month among 

restrained eaters (t = 2.827, df = 31, p = .008), which was deemed significant at 

the more conservative level of α < .01. 

Initial Weight Loss Success/Failure and Change in Eating Psychopathology 

Two-tailed t-tests were conducted to explore potential differences between 

initial treatment “successes” and “failures” on changes in eating-related 

psychopathology from pre- to post-treatment. For this “extreme groups” analysis, 

initial treatment success was operationally defined as weight loss of ≥ 4 pound 

from pre- to post-treatment. Initial treatment failure was defined as an increase in 

weight during the same time period.   

Of the 95 total participants, 14 individuals lost at least 4 pounds and 39 

participants gained weight during initial treatment.  Results from six t-tests 

revealed that initial treatment successes and failures did not differ significantly on 

self-reported changes in dietary restraint, eating concern, shape concern, weight 

concern, total EDEQ score or binge eating from pre- to post-treatment. 

Flexible vs. Rigid Dietary Restraint 

Participants’ scores on the TFEQ-R were recalculated to produce “Flexible 

Control” and “Rigid Control” scores (Westenhoefer, Stunkard, & Pudel, 1999). 

Participants’ mean ± SD Flexible Control score was 3.8 ± 1.7 and Rigid Control 
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score was 3.3 ± 1.8. Four separate linear regressions were conducted to 

evaluate the relations between Flexible Control and Rigid Control on changes in 

weight from pre- to post-treatment and post-treatment to follow-up. Results 

revealed non-significant effects of Flexible and Rigid Controls on pre- to post-

treatment weight change (β = -.03, t = -.25, p = .80 and β = .05, t = .41, p = .69, 

respectively). Results further revealed non-significant effects of Flexible and 

Rigid Controls on weight change from post-treatment to follow-up (β = .09, t = 

.59, p = .56 and β = .09, t = .67, p = .50, respectively).  
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Table 3-1.   Baseline participant characteristics 
    Mean SD n 
Age (years) 18.5 0.3 95 
Weight (kg) 69.4 12.6 95 
Height (cm) 161.6 9.1 95 
BMI (kg/m2) 26.8 6.4 95 
TFEQ    
 Restraint 11.5 4.3 95 
 Disinhibition 6.8 3.5 95 
 Hunger 5.9 3.4 95 
BES  8.0 6.4 54 
EDEQ    
 Restraint 1.8 1.2 54 
 Eating concern 1.0 1.1 54 
 Shape concern 2.9 1.6 54 
 Weight concern 3.2 1.5 54 
 Total score 2.2 1.1 54 
Race n (%) 
 White non-Hispanic 56 (58.9) 
 Black non-Hispanic 25 (26.3) 
 Asian 5 (5.3) 
 Multiple races 3 (3.2) 
  Declined to respond 6 (6.3) 
Ethnicity  
 Hispanic 24 (25.3) 
 Non-hispanic 71 (74.7) 
Note. TFEQ = Three Factor Eating Questionnaire, BES = Binge Eating scale, EDEQ = 
Eating Disorder Examination Questionnaire 
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Table 3-2.  Mean ± SD body weights for treatment and control groups 

 Treatment   Control 
  M SDa   M SDa 
Baseline Weight 68.9 14.4  69.9 10.7 
Post-test Weight 68.9 14.4 - 14.7  70.3 11.1 - 11.2 
Follow-up Weight 69.5 14.3 - 14.6   70.3 11.4 - 11.6 
Note. Within- and between-group differences were not significant at p < .05 
aThe range of SDs are provided for the five imputed datasets at post-test and follow-
up, as pooled SDs are not available 
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Table 3-3.  Baseline Pearson Correlations Between All Measures 
Measure   Weight TFEQ 

Restraint 
TFEQ 
Disinhibition 

TFEQ 
Hunger 

BES EDEQ 
Restraint 

EDEQ 
Eating  

EDEQ 
Shape  

EDEQ 
Weight  

EDEQ 
Total  

TFEQ Restraint Correlation .129                   
 p-value .212                   
 n 95                   
TFEQ 
Disinhibition 

Correlation .025 -.015                 

 p-value .811 .887                 
 n 95 95                 
TFEQ Hunger Correlation -.031 -.392b .458b               
 p-value .765 .000 .000               
 n 95 95 95               
BES Correlation -.052 .117 .682b .272a             
 p-value .711 .407 .000 .049             
 n 53 53 53 53             
EDEQ Restraint Correlation .048 .565b .265 -.143 .332a           
 p-value .732 .000 .053 .303 .015           
 n 54 54 54 54 53           
EDEQ Eating  Correlation .303a .205 .499b .218 .512b .462b         
 p-value .025 .137 .000 .113 .000 .000         
 n 54 54 54 54 53 54         
EDEQ Shape  Correlation .247 .126 .557b .165 .690b .410a .656b       
 p-value .071 .364 .000 .235 .000 .002 .000       
 n 54 54 54 54 53 54 54       
EDEQ Weight  Correlation .312a .171 .385a .105 .614b .372a .478b .841b     
 p-value .021 .218 .004 .453 .000 .005 .000 .000     
 n 54 54 54 54 53 54 54 54     
EDEQ Total Correlation .284a .311a .528b .110 .673b .666b .776b .920b .862b   
 p-value .037 .022 .000 .431 .000 .000 .000 .000 .000   
  n 54 54 54 54 53 54 54 54 54   
Note. TFEQ = Three Factor Eating Questionnaire, BES = Binge Eating Scale, EDEQ = Eating Disorders Examination Questionnaire 
aCorrelation is significant at p ≤  0.05 level (2-tailed)        
bCorrelation is significant at p ≤  0.001 level (2-tailed)        
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Table 3-4.  Regression Results for Primary Aim and Exploratory Aims 1 and 2 
Dataset B SE B β R2 p 

Primary Aim      

 
Original 0.037 0.059 .074 .005 .53 

 
Pooled 0.017 0.052 -- -- .74 

Exploratory Aim 1      

 
Original 0.065 0.075 .145 .021 .39 

 
Pooled 0.039 0.067 -- -- .55 

Exploratory Aim 2 
     

 
Original 0.073 0.084 .135 .018 .39 

  Pooled 0.060 0.072 -- --  .41 
Note. Pooled results for multiply imputed datasets are noted when available 
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Figure 3-1.  Participant flow diagram 

 

Assessed for eligibility (n=177) 

Included in study (n=95) 

Excluded (n=82) 
• Incomplete assessment (n=56) 
• BMI <22 (n=13) 
• Did not attend study visit (n=11) 
• Possible disordered eating (n=2) 

Lost to follow-up/unable to schedule (n=9) 

Included in analysis (n=95) 

Eligibility 

Allocation 

Follow-up 

Analysis 
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Figure 3-2.  Distribution of weight changes from post-treatment to follow-up 
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Figure 3-3.  Model of proposed indirect effects of changes in binge eating and hunger 

on changes in weight 

 

Change in Binge eating 
Change in Hunger                      

(post-treatment to follow-up) 

Dietary Restraint 
(pretreatment) 

Change in Weight 
(post-treatment to follow-up) 

a 

c 

b 
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CHAPTER 4 
DISCUSSION 

Results from the current study revealed a non-significant association between 

pretreatment levels of dietary restraint and longer-term weight change. These results 

remained consistent when the association was examined among the subgroup of 

participants receiving the intervention in the fall, as well as among the subgroup of 

participants who were overweight or obese. In accordance with these findings, results 

from the current study also revealed that restrained and unrestrained eaters did not 

differ significantly in their utilization of behavioral weight management strategies. 

Finally, changes in self-reported binge eating and hunger were unrelated to changes in 

weight during the follow-up period. The implications of these results, as well as plausible 

explanations for these findings, are discussed in the following section. 

Weight Change Following Intervention 

Research targeting weight gain prevention in young adults, particularly college 

freshmen, often faces certain challenges. A recent meta-analysis of weight gain 

prevention interventions with young adults (i.e., individuals 18 to 35 years of age) found 

that a notable proportion of studies had high drop-out rates and did not utilize intention-

to-treat analyses (Hebden, Chey, & Allman-Farinelli, 2012). This increases the risk that 

the study results were biased and that participants may appear to have been more 

successful in losing or maintaining weight than they actually were.  

While the current study had fairly good attendance, acceptable follow-up rates 

and utilized intention-to-treat methodology, a drawback of the current study is that 

participants’ weight did not change significantly in response to the intervention. There 

are several plausible explanations that may account for this. First, the study utilized a 
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brief, five-week intervention.  The rationale for using a five-week intervention was that 

this length of time would minimize participant burden (and thereby minimize drop-out 

and adherence issues), while still allowing sufficient time for participants to learn 

behavioral weight management strategies.  

However, research has shown that interventions of longer duration produce 

greater amounts of weight loss (Perri, 1989).   Additionally, some participants stated 

that initially it was difficult to carve out time in their schedules to attend the group 

sessions.  However, they said that once they reserved this time in their schedules, it 

was not a major challenge to attend the sessions.  Additionally, many participants 

expressed that they wished the sessions continued throughout the semester, much like 

a regular class.  For these reasons it is possible that a longer intervention would have 

been more effective in producing significant weight change and may actually have been 

feasible and acceptable to participants. 

The lack of significant weight change in the current study may also be 

understood through the framework of the Health Belief Model (Janz & Becker, 1984). 

Briefly, as applied to weight gain prevention, the Health Belief Model assumes that 

individuals are most likely to make healthy weight-related behavior changes when they 

perceive that 1) they are susceptible to gaining weight/becoming obese, 2) making 

healthy behavior changes would decrease their chances of gaining weight/becoming 

obese, 3) gaining weight/becoming obese would have severe consequences, 4) the 

barriers to making the healthy behavior changes are few and 5) they can successfully 

overcome the barriers to making the healthy behavior changes. 
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Several of these assumptions may not hold true among a young adult college 

population and may help to explain why participants in the current study did not achieve 

greater weight reductions.  Regarding the first assumption, very young adults often 

possess a sense of invulnerability and a belief that negative outcomes are only likely to 

befall other people (Elkind, 1967).  This sense of invulnerability may lead young adults 

to feel that unhealthy weight-related behaviors are unlikely to result in negative 

consequences (i.e., obesity and associated health problems) for them. This perceived 

lack of consequences may lead to decreased motivation to make healthy behavior 

changes. 

Related to this, many obesity-related chronic health problems are commonly 

associated with advanced age.  Even if young adults recognize that they are susceptible 

to becoming obese and developing associated health problems, the perceived distal 

nature of these consequences may lead young adults to dismiss or defer the need to 

make healthy changes in the present.   

Lastly, the Health Belief Model holds that individuals are most likely to make 

positive changes if they perceive the barriers to be few and easily surmountable. Weight 

management is commonly viewed as a fairly difficult endeavor with many obstacles 

(Ciao, Latner, & Durso, 2012), e.g., perceived high cost of healthy food, making healthy 

choices while dining out, dealing with cravings, managing urges to engage in emotional 

eating and finding time to prepare healthy food and engage in physical activity. Given 

the many perceived challenges to successful weight management, combined with the 

academic, social and time management demands associated with college life, 

participants in the current study may have felt that they were unable to overcome the 
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obstacles to managing their weight.  This in turn may have decreased individuals’ 

motivation to persist in their attempts to make healthy changes.   

Correlations between Baseline Measures 

Analysis of correlations between baseline measures revealed that higher 

pretreatment body weight was significantly associated with greater eating and weight-

related concerns.  However, pretreatment body weight was not associated with other 

domains of eating-related psychopathology, such as dietary restraint, disinhibition, 

binge eating and concerns about body shape. These findings suggest that in this 

healthy female student population, individuals with higher body weights experience 

some degree of preoccupation with eating and weight concerns.   

Primary Aim 

The hypothesis that elevated pre-treatment levels of dietary restraint would be 

associated with greater weight regain during follow-up was not supported in this study.  

Contrary to the findings from the current study, laboratory-based studies have found a 

consistent association between elevated dietary restraint and counter-regulatory eating, 

where highly restrained individuals (as compared to low restrained individuals) actually 

consume greater amounts of food over the short-term when faced with various 

disinhibitors (Herman & Polivy, 1975; Markowitz et al., 2008; Polivy, 1976; Spencer & 

Fremouw, 1979).  

While dietary restraint theory was originally grounded in results from laboratory-

based studies, other researchers began to test the theory outside of the artificial 

confines of the laboratory setting.  This has led to the development of a literature on 

dietary restraint theory that, while still promising, is more mixed on the application to 

free-living individuals. Results from longitudinal, observational studies predominantly 
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suggest that individuals with higher levels of dietary restraint show greater increases in 

weight over time, as well as an earlier onset of obesity (Drapeau et al., 2003; Klesges et 

al., 1992; Stice, Cameron, Killen, Hayward, & Taylor, 1999). In contrast to these 

findings, two brief randomized clinical trials provide evidence contrary to restraint theory 

and suggest that with very short-term “diets,” there is an association between higher 

levels dietary restraint and lower caloric intake (Lowe, 1994; Lowe et al., 2001). 

The results from the current study have several plausible explanations. First, it is 

possible that the limited variability in weight change outcomes (as discussed in the 

previous section) obscured an existing effect.  This is a common, and currently 

irremediable, issue with study results in which the dependent variable forms a 

leptokurtic distribution (Fink, 2009). Another related explanation is that, given the small 

changes in weight, the study may not have been sufficiently powered to detect an effect.  

However, if the size of the study sample was increased and a statistically significant 

effect was then found, it may call into question the clinical significance of such an effect. 

Another possible explanation for the study results is that the hypothesis is not supported 

and dietary restraint is unrelated to longer-term weight change following weight loss 

intervention in a female student population.  

Secondary Aim 

The utilization of bootstrap mediation allowed for the examination of indirect 

effects on weight change, despite the lack of a significant main effect of dietary restraint 

on weight change during follow-up (Preacher & Hayes, 2008). Results from the analysis 

revealed non-significant indirect effects of changes in binge eating and hunger scores 

from post-treatment to follow-up on changes in weight over the same time period.  

Similarly, results for the total and specific indirect effects of changes in binge eating and 
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hunger scores from pretreatment to post-treatment on changes in weight during the 

same time period were also not significant.  As with the primary aim, a possible 

explanation for this finding is that mean weight change for the study sample was very 

small, thereby potentially obscuring an existing effect. Also as with the primary aim, 

another possible explanation is that an effect does not exist.   

Tertiary Aim 

The peak age of onset of eating disorders is approximately 16-20 years of age 

(Striegel-Moore et al., 2003). Additionally, the lifetime prevalence of full- and sub-

threshold eating disorders is higher among females who attend college than in the 

general population (Striegel-Moore et al., 2009; Taylor et al., 2006). For these reasons, 

weight gain prevention programs with college females should be examined to determine 

the effects of intervention on subsequent body image-related concerns.   

In the current study, results from three separate linear regressions revealed that 

the level of self-reported dietary restraint at pretreatment was related to increases in 

eating-related concerns, but not with body shape or weight concerns, from pretreatment 

to post-treatment. However, dietary restraint at pretreatment was not associated with 

changes in shape, weight, or eating concerns from post-treatment to follow-up. These 

results, which are the first of their kind in the weight gain prevention literature, suggest 

that among college female freshmen (a group at elevated risk for the development of 

eating disorders), the  degree of dietary restraint prior to entering a weight gain 

prevention program is unrelated to later changes in body shape, eating, and weight 

concerns.  
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Exploratory Aims 

Analysis of Primary Aim among “Fall Only”  

While a main effect of pretreatment dietary restraint on longer-term weight 

change was not found, an exploratory analysis revisited the aim among the subset of 

individuals who received the intervention in the fall semester.  The rationale for this was 

that these individuals’ weight-related behaviors had less opportunity to be affected by 

the college environment prior to initiation of the intervention.   The results from the 

analysis revealed that there was a non-significant effect among this subsample.  These 

results suggest that timing of the intervention does not account for the lack of a relation 

between pretreatment dietary restraint and longer-term weight change. 

Analysis of Primary Aim among Overweight and Obese Participants 

An exploratory aim was also conducted to re-examine the primary aim among a 

subset of individuals whose BMI scores fell in the “overweight” and “obese” ranges. The 

rationale was that this subgroup of individuals would experience more variability in 

weight change outcomes and that therefore there would be a greater likelihood of being 

able to detect an effect if one did indeed exist. 

Contrary to the hypothesis, results from the analysis revealed that there was a 

non-significant association between pretreatment dietary restraint and longer-term 

weight change among the subset of overweight and obese individuals.  Similar to the 

primary aim, these findings may be explained by the restriction of range in weight 

change outcomes, or the possibility that an effect does not exist. 

Utilization of Weight Management Strategies 

 Another exploratory aim was conducted to examine potential differences in the 

utilization of 36 weight management strategies between restrained and unrestrained 
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eaters. Results revealed that restrained and unrestrained eaters differed significantly 

only on the frequency with which they kept a daily fat gram goal (1.58 vs. 2.29 days, 

respectively). While this finding was statistically significant, it is not clinically meaningful 

and the preponderance of evidence suggests that restrained and unrestrained eaters do 

not differ in their utilization of weight management strategies, which is in accordance 

with findings from the primary analysis. 

Initial Weight Loss Success/Failure and Change in Eating Psychopathology 

T-test results revealed that initial weight loss success or failure was unrelated to 

self-reported changes in eating-related psychopathology (i.e., binge eating, dietary 

restraint and eating, shape and weight concerns) from pre- to post-treatment. These 

results suggest that in a female college freshmen population, favorable response to 

weight gain prevention intervention is not associated with a worsening of eating disorder 

symptoms. No other studies were identified that examined the relation of treatment 

response and changes in eating-related psychopathology. 

Flexible vs. Rigid Dietary Restraint 

Results from linear regression revealed that participants’ degree of Flexible 

Control and Rigid Control were unrelated to weight change from pre- to post-treatment 

and post-treatment to follow-up. Prior research suggests that greater Flexible Control is 

associated with lower BMI and lower caloric intake for both males and females, and that 

greater Rigid Control is associated with higher BMI for both males and females, as well 

as with greater caloric intake for females (Westenhoefer et al., 1999). Another 

randomized, controlled study by Teixeira et al. (2010) examined the potential 

moderating effects of Flexible Control on weight change following intervention. 

Participants were 225 overweight and obese women (mean ± SD BMI = 31.3 ± 4.1 
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kg/m2 and age = 37.6 ± 7.0 years) who were randomized to a 1-year group weight 

management intervention or a health education control condition. At both 1-year and 2-

year follow-ups, increased Flexible Control was associated with statistically significant 

decreases in body weight (r = -.40, p < .001; r = -.24, p < .01, respectively). In the 

current study, the non-significant relations of Flexible Control and Rigid Control with 

initial and longer-term weight changes may be due to lack of an effect, or it may be 

attributable to the restricted range in weight changes outcomes.  

Limitations 

A limitation of the current study is the brevity of the intervention, particularly as it 

relates to the non-significant changes in weight and associated restriction of range 

issue.  Specifically, if the intervention had been longer, it is possible that individuals 

would have experienced greater initial decreases in weight. With greater initial 

decreases in weight there likely would have been more variability in weight change 

during the follow-up period, which may have allowed for improved detection of existing 

effects.   

Related to this, given the small changes in weight, another limitation of the 

current study is that it may have been underpowered to detect an effect. However, if the 

size of the study sample was increased and an effect was found, the clinical relevance 

of any such effect may be brought into question. 

Another limitation is that for the secondary aim changes in binge eating and 

hunger were measured concurrently with changes in weight. It would have been more 

appropriate to assess the potential mediators at an interim point between post-treatment 

and follow-up.  However, it was not feasible to do this in the current study as it would 

have presented too great an assessment burden on the study participants.  Another 
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limitation is that males, as well as women reporting significant eating disorder 

psychopathology, were excluded from participation.  As such, the results may not 

generalize to these individuals.  

Strengths 

The current study has a number of strengths related to novelty, racial/ethnic 

diversity and analytic methodology. First, a significant strength of the current study is 

that it is the first of its kind to examine the relation of dietary restraint to weight change 

during a maintenance period.   While other studies have examined dietary restraint and 

food consumption in laboratory settings, as well as the association between dietary 

restraint and initial weight changes, the current study is the first to examine dietary 

restraint and longer-term weight change following weight loss intervention. 

Second, the study population had a high degree of racial and ethnic diversity.  

More than a quarter of participants identified as “black, non-Hispanic” and another 

quarter identified as Hispanic. This diversity in the study population makes the results 

more generalizable to the population at large. 

Another strength of the current study is that it utilized multiple imputation to 

address the issue of missing data.  Other methods for handling missing data that are 

frequently used in research (e.g., baseline carried forward, last observation carried 

forward, listwise deletion of missing cases) have the effect of biasing the data and study 

results. The main benefit of using multiple imputation is that it infers sampling 

distributions and allows for the inclusion of all cases and data in the analysis. 

Finally, the current study utilized bootstrap mediation to analyze the secondary 

aim.  The benefit of this approach is that, even though there was a non-significant 

association between pretreatment dietary restraint and weight change during follow-up, 
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it was still appropriate to examine the total and specific indirect effects of the proposed 

mediators on weight change.  

Future Directions 

It is well-accepted that preventing the growth of the obesity epidemic is a key 

public health priority (Department of Health and Human Services, 2010).  One approach 

to preventing weight gain is to identify points during which individuals are most likely to 

gain weight (e.g., freshmen year of college), and then aid them in losing a modest 

amount of weight to buffer against future weight gain.  To ensure optimal outcomes, it is 

also important to identify factors that may be associated with poor treatment response, 

so that programs can be appropriately tailored to address these barriers. One such 

factor that may impede long-term success is a high degree of dietary restraint. 

Laboratory studies provide consistent evidence that elevated dietary restraint is 

associated with increased caloric consumption in the short-term. Observational studies 

also support the claim that greater dietary restraint is predictive of weight gain over time. 

However, contrary to these findings, limited evidence from two randomized trials and 

the current prospective study suggest that there is either a neutral or beneficial effect of 

elevated dietary restraint on short- and longer-term weight changes. 

Given the importance of developing effective weight gain prevention 

interventions, combined with the current mixed evidence on the association between 

dietary restraint and short- and long-term weight change, it remains worthwhile to 

further investigate the matter. In order to address the limitations in the literature and the 

current study, future studies should focus on testing restraint theory with free-living 

individuals, incorporate a longer initial intervention, include a maintenance period and 

utilize intention-to-treat methodology.  
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Conclusion 

Results from this study do not provide support for restraint theory in the context 

of a weight gain prevention program with female college freshmen.  There are several 

plausible explanations for the findings, including obscuring of existing effects due to 

limited variability in weight changes, the possibility that the study was underpowered, 

and the prospect that dietary restraint theory does not hold true in a prospective study 

with free-living individuals. However, given that the literature contains mixed results, 

along with the importance of developing effective weight gain prevention programs, the 

current state of the evidence is not sufficient to discard restraint theory and the potential 

it holds for understanding longer-term response to weight gain prevention intervention.  

For this reason, it is remains worthwhile for future studies to attempt to further clarify the 

role of dietary restraint in weight gain prevention. 
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APPENDIX A 
OUTLINE OF SESSIONS 

Session 1: Introduction to the Intervention & Self Monitoring 
  Wha t is  we ight ma inte na nce ? 
  Impa ct of e nvironme nt on we ight 
  Ca lorie s  in vs . ca lorie s  out: s e tting a  ca lorie  goa l 
  Introduction to s e lf-monitoring 

Session 2: Problem Solving & Taking Control of Eating Patterns 
  Wha t ha ppe ns  whe n your pla ns  don't work out? 
  S e tting re a lis tic goa ls 
  Ove rcoming ba rrie rs 
  Ea ting pa tte rns  & Ea ting re gula rly 

Session 3: Becoming Active & Understanding Fad Diets 
  Le a rn na tiona l re comme nda tions  for phys ica l a ctivity 
  Find a ctivity tha t's  fun for you! 
  Wha t a re  fa d die ts ?  Are  the y e ffe ctive ? 

Session 4: Improving Nutrition & Body Image 
  Introduction to the  S toplight Die t 
  Me dia  impa ct on body ima ge : what is ideal? 
  Improving body ima ge ! 

Session 5: Eating Out, Planning for Holidays & Special Events, & Long Term Success! 
  Ea ting out without e a ting too much 
  Controlling portion s ize s 
  P la nning a he a d for s pe cia l e ve nts 

   S tra te gie s  for long-term success 
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APPENDIX B 
MEASURES 

THREE FACTOR EATING QUESTIONNAIRE 
 

For questions 1-36, answer “TRUE” if you agree with the statement, or feel it is true as 
applied to you.  Answer “FALSE” if you disagree with the statement, or feel that it is 

false as applied to you. 
  

TRUE 
 

FALSE 
1. When I smell a sizzling steak or see a juicy piece of 

meat, I find it very difficult to keep from eating, even 
if I have just finished a meal. 

      

2. I usually eat too much at social occasions, like parties 
and  
picnics. 

  

3. I am usually so hungry that I eat more than three times a 
day. 

  

4. When I have eaten my quota of calories, I am usually 
good  
about not eating anymore. 

 

  

5. Dieting is so hard for me because I just get too hungry.   

6. I deliberately take small helpings as a means of 
controlling my weight. 

  

7. Sometimes things just taste so good that I keep on eating 
even when I am no longer hungry. 

 

  

8. Since I am often hungry, I sometimes wish that while I am 
eating, an expert would tell me that I have had enough or 
that I can have something more to eat. 

 

  

9. When I feel anxious, I find myself eating.   

10. Life is too short to worry about dieting.   
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11. Since my weight goes up and down, I have gone on 
reducing diets more than once. 

 

  

12. I often feel so hungry that I just have to eat something.   

13. When I am with someone who is overeating, I usually 
overeat too. 

  

14. I have a pretty good idea of the number of calories in 
common foods. 

  
 

15. Sometimes when I start eating, I just can’t seem to stop.   

16. It is not difficult for me to leave something on my plate.   

17. At certain times of the day, I get hungry because I have 
gotten used to eating then. 

 

  

18. While on a diet, if I eat food that is not allowed, I 
consciously eat less for a period of time to make up for it. 

  

19. Being with someone who is eating often makes me 
hungry enough to eat also. 

 

  

20. When I feel blue, I often overeat.   

21. I enjoy eating too much to spoil it by counting calories or 
watching my weight. 

 

  

22. When I see a real delicacy, I often get so hungry that I 
have to eat right away. 

  

23. I often stop eating when I am not really full as a 
conscious means of limiting the amount that I eat. 

 

  

24. I get so hungry that my stomach often seems like a 
bottomless pit. 

  

25. My weight has hardly changed at all in the last ten years.   
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26. I am always hungry so it is hard for me to stop eating 
before I finish the food on my plate. 

 

  

27. When I feel lonely, I console myself by eating.   

28. I consciously hold back at meals in order not to gain 
weight. 

  

29. I sometimes get very hungry late in the evening or at 
night. 

  

30. I eat anything I want, any time I want.   

31. Without even thinking about it, I take a long time to eat.   

32. I count calories as a conscious means of controlling my 
weight. 

  
 

33. I do not eat some foods because they make me fat.   

34. I am always hungry enough to eat at any time.   

35. I pay a great deal of attention to changes in my figure.   

36. While on a diet, if I eat a food that is not allowed, I often 
then splurge and eat other high calorie foods. 
 

  

Please answer the following questions by filling in the circle corresponding to the letter 
of the response that is appropriate to you. 

37. How often are you dieting in a conscious effort to control your weight? 

    
rarely sometimes usually always 

38. Would a weight fluctuation of 5 lbs affect the way you live your life? 
    

not at all slightly moderately very much 
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39. How often do you feel hungry? 
    

only at meal times sometimes between 
meals 

often between 
meals 

almost always 

    

40. Do your feelings of guilt about overeating help you to control your food intake? 
    

never rarely often always 

    

41. How difficult would it be for you to stop eating halfway through dinner and not eat 
for the next four hours? 
    

easy slightly difficult moderately difficult very difficult 
 

42. How conscious are you of what you are eating? 
    

not at all slightly moderately extremely 
 

43. How frequently do you avoid “stocking up” on tempting foods? 
    

almost never seldom usually almost always 
 

44. How likely are you to shop for low calorie foods? 
    

unlikely slightly likely moderately likely very likely 
 

45. Do you eat sensibly in front of others and splurge alone? 
    

never rarely often always 
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46. How likely are you to consciously eat slowly in order to cut down on how much you 
eat? 
    

unlikely slightly likely moderately likely very likely 
 

47. How frequently do you skip dessert because you are no longer hungry? 
    

almost never seldom at least once a 
week 

almost every day 
 
 

48. How likely are you to consciously eat less than you want? 
    

unlikely slightly likely moderately likely very likely 
 

49. Do you go on eating binges even though you are not hungry? 
    

never rarely sometimes at least once a 
week 

    
50. To what extent does this statement describe your eating behavior? 
“I start dieting in the morning, but because of any number of things that happen during 

the day, by evening I have given up and eat what I want, promising myself to 
start dieting again tomorrow.” 
    

not like me little like me pretty good 
description 

of me 

describes me 
perfectly 
 
 

51. On a scale of 1 to 6, where 1 means no restraint in eating (eat whatever you want, 
whenever you want it) and 6 means total restraint (constantly limiting food 
intake and never “giving in”), what number would you give yourself? 

      
1 2 3 4 5 6 
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BES 

Below are groups of numbered statements. Read all of the statements in each group 
and fill in the bubble for the one that best describes the way you feel about problems 
you have controlling your eating behavior.  
 
1.  

 O I don’t feel self-conscious about my weight or body size when I’m with others. 
O I feel concerned about how I look to others, but it normally does not make me 

feel disappointed with myself. 
O I do get self-conscious about my appearance and weight, which makes me feel 

disappointed in myself. 
O I feel very self-conscious about my weight, and frequently I feel intense shame 

and disgust with myself. I try to avoid social contacts because of my self-
consciousness. 

 
2.  
 O I don’t have any difficulty eating slowly in the proper manner. 

O Although I seem to “gobble down” foods, I don’t end up feeling stuffed because 
of eating too much. 

O At times, I tend to eat quickly and then I feel uncomfortable afterwards. 
O I have a habit of bolting down my food without really chewing it. When this 

happens I usually feel uncomfortably stuffed because I’ve eaten too much.  
 
3.  
 O I feel capable of controlling my eating urges when I want to. 

O I feel that I have failed to control my eating more than the average     person. 
O I feel utterly helpless when it comes to feeling in control of my eating urges. 
O Because I feel so helpless about controlling my eating, I have become very 

desperate about trying to get in control.  
 
4.  
 O I don’t have the habit of eating when I’m bored. 

O I sometimes eat when I’m bored, but often I’m able to “get busy” and get my 
mind off food. 

O I have a regular habit of eating when I’m bored, but occasionally, I can use 
some other activity to get my mind off eating. 

O I have a strong habit of eating when I’m bored. Nothing seems to help me 
break the habit.  

 
 
                     
 
5.  
 O I’m usually physically hungry when I eat something. 

O Occasionally, I eat something on impulse even though I really am not hungry. 

73 



 

O I have the regular habit of eating food that I might not really enjoy, to satisfy a 
hungry feeling, even though physically I don’t need the food. 

O Even though I’m not physically hungry, I get a hungry feeling in my mouth that 
only seems to be satisfied when I eat a food, like a sandwich, that fills my 
mouth. Sometimes, when I eat the food to satisfy my mouth hunger, I then 
spit the food out so that I won’t gain weight. 

 
6.  
 O  I don’t feel any guilt or self-hate after I overeat. 

O After I overeat, I occasionally feel guilt or self-hate. 
O Almost all the time I experience strong guilt or self-hate after I overeat. 
 

7.  
O I don’t lose total control of my eating when dieting, even after periods   when I 

overeat. 
O Sometimes when I eat a “forbidden food” on a diet, I feel like I “blew it” and eat 

even more. 
O Frequently, I have the habit of saying to myself, “I’ve blown it now, why not go 

all the way,” when I overeat on a diet. When that happens I eat even more. 
O I have a regular habit of starting strict diets for myself, but I break the diets by 

going on an eating binge. My life seems to be either a “feast” or a “famine.” 
 

8.  
 O I rarely eat so much food that I feel uncomfortably stuffed afterwards. 

O Usually about once a month, I eat such a large quantity of food, I end up 
feeling very stuffed. 

O I have regular times during the month when I eat large amounts of food, either 
at mealtime or at snacks. 

O I eat so much food that I regularly feel quite uncomfortable after eating and 
sometimes a bit nauseous. 

 
9.  
 O My level of calorie intake does not go up very high or down very low on a 

regular basis. 
O Sometimes after I overeat, I will try to reduce my caloric intake to almost 

nothing to compensate for the excess calories I’ve eaten. 
O I have a regular habit of overeating during the night. It seems that my routine is 

not to be hungry in morning, but to overeat in the evening. 
O In my adult years, I have had weeklong periods where I practically starve 

myself. This follows periods when I overeat. It seems I live a life of either 
“feast” or “famine.”                  

 
10.  

O I usually am able to stop eating when I want to. I know when “enough is   
enough.” 

O Every so often, I experience a compulsion to eat, which I can’t seem to control. 
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O Frequently I experience strong urges to eat, which I seem unable to control, 
but at other times I can control my eating urges. 

O I feel incapable of controlling urges to eat. I have a fear of involuntarily not 
being able to stop eating. 

 
11.  
 O It is not difficult for me to stop eating when I feel full. 

O I usually can stop eating when I feel full, but occasionally I overeat, after which 
I feel uncomfortably stuffed. 

O It is difficult for me to stop eating once I start, and usually I feel uncomfortably 
stuffed after I eat. 

O Because it is difficult for me to stop eating when I want to, I sometimes have to 
induce vomiting to relieve my stuffed feeling. 

 
12.  

O I seem to eat just a much when I’m with others (family, social gatherings) as 
when I’m by myself. 

O Sometimes when I’m with other people, I don’t eat as much as I want to eat 
because I’m self-conscious about my eating. 

O Frequently, I eat only a small amount of food when others are present because 
I’m very embarrassed about my eating. 

O I feel so ashamed about overeating that I pick times to overeat when I know no 
one will see me. I feel like a “closet eater.” 

 
13.  
 O I eat three meals a day with only an occasional between-meal snack. 

O I eat three meals a day, but I also normally snack between meals. 
O When I am snacking heavily, I get in the habit of skipping regular meals. 
O There are regular periods when I seem to be continually eating, with no 

planned meals. 
 
14.  
 O I don’t think much about trying to control unwanted eating urges. 

O At least some of the time, I feel my thoughts are preoccupied with trying to 
control my eating urges. 

O I feel that frequently I spend much time thinking about how much I ate, or 
about trying to not eat anymore. 

O It seems to me that most of my waking hours are preoccupied by either 
thoughts of eating or not eating. I feel like I’m constantly struggling not to eat. 
                 

 
15.  
 O I don’t think about food a great deal. 

O I have strong cravings for food, but they last only for brief periods of time. 
O I have days when I can’t seem to think about anything else but food. 
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O Most of my days seem to be preoccupied with thoughts about food; I feel like I 
live to eat.  

 
16.  

O I usually know whether or not I’m physically hungry. I take the right portion of 
food to satisfy me. 

O Occasionally, I feel uncertain about knowing whether or not I’m physically 
hungry. At these times it’s hard to know how much food I should take to 
satisfy me. 

O Even though I might know how many calories I should eat, I don’t have any 
idea what is a “normal” amount of food for me. 
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EATING HABITS QUESTIONNAIRE 
 
The following questions are concerned with the PAST FOUR WEEKS ONLY (28 days).  
Please read each question carefully and circle the appropriate number on the right.  
Please answer all the questions. 
 
On HOW MANY DAYS OUT OF THE PAST 28 DAYS… 
 
             No   1-5   6-12  13-15  16-22  23-37 every  
            days days days   days    days   days   day 
 
1.  Have you been consciously trying     
to restrict the amount of food you eat  
in order to influence your shape or  
weight                    0       1       2          3         4       5        6 
 
2.  Have you gone for long periods of  
time (8 hours or more) without eating  
anything in order to influence your  
shape or weight?                0       1       2          3         4       5        6 
 
3.  Have you attempted to avoid eating any       
 foods which you like in order to influence  
 your shape or weight?            0       1       2          3         4       5        6 
 
4.  Have you attempted to follow definite rules         
regarding your eating in order to influence  
your shape or weight; for example, a calorie limit, 
 a set amount of food, or rules about what or  
when you should eat?   0       1       2          3         4       5        6 
 
5.  Has thinking about food or its calorie content     
interfered significantly with your ability to  
concentrate on things you are interest in; for  
example, reading, watching TV, or following a   
conversation?                   0       1       2          3         4       5        6 
 
6.  Have you had a definite fear that you might  
not  be able to either resist or stop eating?          

  0       1       2          3         4       5        6 
7.  Have you experienced a sense of loss of  
control over eating?                                   0       1       2          3         4       5        6 
 
8.  Have you had any episodes of binge eating?       

             0       1       2          3         4       5        6 
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        No   1-5   6-12  13-15  16-22  23-37 every  
            days days days   days    days   days   day 
 
 
9.  Have you eaten in secret?      
(do not count binges)             0       1       2          3         4       5        6 
 
10.  Have you had a definite desire for your 
 stomach to be flat?                               0       1       2          3         4       5        6 
 
11.  Have you had a definite desire for your  
stomach to feel empty?                         0       1       2          3         4       5        6 
 
12.  Has thinking about your shape or weight 
 interfered with your ability to concentrate  
on things you are interested in; for example, 
 reading, watching TV, or following a conversation?        

         0       1       2          3         4       5        6 
 
13.  Have you had a definite fear that you might  
gain weight or become fat?                    0       1       2          3         4       5        6 
 
14.  Have you felt fat?                            0       1       2          3         4       5        6 
 
15.  Have you had a strong desire to lose weight?            

         0       1       2          3         4       5        6 
________________________________________________________________ 
16. On what proportion of the times that you have  0=None of the times 
eaten have you felt guilty because of your   1= A few of the times 
shape or weight?  (Do not count binges)    2=Less than half the times 
        3= Half the times 
        4=More than half the times 
        5=Most of the time 
        6=Every time      
________________________________________________________________ 
17.  Have there been times when you have eaten     0=NO 
what other people would regard as an unusually             1=YES 
 large amount of food?  Please circle.                    
 
18.  How many such episodes have you had  
over the past four weeks?                ______  
      
19.  During how many of these episodes of overeating  
did you have a sense of having lost control?              ______  
________________________________________________________________ 
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20. Have you had other episodes of eating in which        0=NO 
you have had a sense of having lost control but             1=YES 
have not eaten an unusually large amount of  
food? (Please circle) 
 
21. How many such episodes have you had over the  
past four weeks?                 ______  
     
________________________________________________________________ 
22. Have you made yourself sick (vomit) as a means       0=NO 
of controlling your shape or weight, or to counteract             1=YES 
the effects of eating? 
 
23.On how many days out of the last 28 have you  
done this?                 ______  
   
________________________________________________________________ 
 
24. Have you taken laxatives as a means of controlling     0=NO 
 your shape or weight, or to counteract the effects             1=YES 
of eating? 
 
25.  ON how many days out of the last 28 have you done this?                 ______  
  
________________________________________________________________ 
26.  Have you taken diuretics (water tablets) as a         0=NO 
means of controlling your shape or weight, or               1=YES 
to counteract the effects of eating? 
 
27.  On how may days out of the last 28 have 
 you done this?                       ______  
   
________________________________________________________________ 
28.  Have you vigorously exercised as a means of         0=NO 
controlling your weight, altering your shape               1=YES 
or amount of fat, or burning off calories? 
 
29.  On how many days out of the last 28 have you done this?          ______  
  
________________________________________________________________ 
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OVER THE PAST FOUR WEEKS (28 DAYS)… 
 
            Not at all   slightly    moderately   markedly 
 
30.  Has your weight influenced how  
you think about (judge) yourself 
as a person?     0       1     2       3        4         5        6 
________________________________________________________________ 
31.  Has your shape influenced how you think about  
(judge) yourself as a person?  0       1     2       3          4        5       6 
________________________________________________________________ 
32.  How much would it distress you if  
 you had to weight yourself once a week  
 for the next four weeks?    0       1      2       3          4        5      6 
________________________________________________________________ 
33.  How dissatisfied have you felt  
about your weight?    0       1     2       3          4         5       6 
________________________________________________________________ 
34.  How dissatisfied have you felt  
about your shape?    0        1     2       3          4         5       6 
________________________________________________________________ 
35.  How thin have you wanted to be?     0        1     2       3          4        5         6 
________________________________________________________________ 
36.  How concerned have you been about other  
people seeing you eat?  (only circle 4,5, or 6,  
if you have avoided some occasions.) 0        1     2         3        4        5          6 
________________________________________________________________ 

    
       Not at all   slightly    moderately   markedly 

 
37.  How uncomfortable have you felt seeing your 
 body; for example, in a mirror, in shop window  
reflections, while undressing or taking a bath  
or shower?  (Only circle 4,5 or 6, if you have  
avoided some occasions)    0       1      2       3          4         5        6 
 
38.  How uncomfortable have you felt about  
others seeing your body; for example, in  
communal changing rooms, when swimming  
or wearing tight clothes?  (Only circle 4, 5 or 6, 
 if you have avoided some occasions.)  0      1       2       3          4         5           6 
________________________________________________________________  
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Have the past four weeks been representative      1=NO 
of the past year?                      2=YES 
 
If NO, how has the past year differed from 
 the past four weeks? 
____________________________________________________________ 
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WEIGHT MANAGEMENT QUESTIONNAIRE 
 

PART I 
 
The following items describe strategies that some people use to manage their weight.  
Please indicate how often you CURRENTLY (over the past month) use these 
strategies, ranging from 0-28 days per month.   
 
HOW OFTEN IN THE PAST MONTH HAVE YOU…   

     (Please indicate number of days, 0-28)  
 

1. Weighed yourself?             _____days 

2. Planned your meals ahead of time?            

_____days 

3. Tried to slow down your pace of eating?           _____days 

4. Kept a food record of what you eat?            

_____days 

5. Written down calories on a food record?             _____days 

6. Kept a goal for the amount of calories you eat per day?         

_____days 

7. Kept a goal for the amount of fruits and vegetables you eat per day?     

_____days 

8. Kept a goal for the grams of fat you eat per day?          

_____days 

9. Tried to increase your intake of whole grains/fiber?         

_____days 

10. Tried to limit eating out at restaurants?           _____days 

11. Eaten breakfast?               _____days 
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12. Worn a pedometer to calculate daily steps?           

_____days 

13. Written down the number of minutes you’ve exercised?         

_____days 

14. Tried to avoid doing other activities (e.g., watching TV) while eating?  _____days 

15. Used strategies to eat smaller portions?           _____days 

16. Chosen lower-calorie options of particular foods?          

_____days 

17. Tried to avoid eating late at night?            

_____days 

18. Tried to avoid particular snack foods?          _____days 
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WEIGHT MANAGEMENT QUESTIONNAIRE 
 

PART II 
 
The following questions ask you to rate how often you have used these strategies 
SINCE THE PROJECT SEE GROUPS ENDED, ranging from 1 (never) to 7 (every day). 
 

19. How often since the program ended have you weighed yourself? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
20. How often since the program ended have you planned your meals ahead of 

time? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
21. How often since the program ended have you tried to slow down your pace 

of eating? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
22. How often since the program ended have you kept a food record of what 

you eat? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 
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23. How often since the program ended have you written down calories on a 
food record? 

 
1 2 3 4 5 6 

Never Rarely Sometimes Often Most of the 
Time 

Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
24. How often since the program ended have you kept a goal for the amount of 

calories you eat per day? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
25. How often since the program ended have you kept a goal for the amount of 

fruits and vegetables you eat per day? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
 

26. How often since the program ended have you kept a goal for the grams of 
fat you eat per day? 

 
1 2 3 4 5 6 

Never Rarely Sometimes Often Most of the 
Time 

Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
27. How often since the program ended have you tried to increase your intake 

of whole grains/fiber? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 
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28. How often since the program ended have you tried to limit eating out at 
restaurants? 

 
1 2 3 4 5 6 

Never Rarely Sometimes Often Most of the 
Time 

Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
29. How often since the program ended have you eaten breakfast?   
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
30. How often since the program ended have you worn a pedometer to 

calculate daily steps? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
31. How often since the program ended have you written down the number of 

minutes you’ve exercised? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
 
 
 

32. How often since the program ended have you tried to avoid doing other 
activities (e.g., reading, watching TV) while eating? 

 
1 2 3 4 5 6 

Never Rarely Sometimes Often Most of the 
Time 

Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 
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33. How often since the program ended have you used strategies to eat smaller 

portions? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
 

34. How often since the program ended have you chosen lower-calorie options 
of particular foods? 

 
1 2 3 4 5 6 

Never Rarely Sometimes Often Most of the 
Time 

Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
35. How often since the program ended have you tried to avoid eating late at 

night? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 

 

 
36. How often since the program ended have you tried to avoid particular 

snack foods? 
 

1 2 3 4 5 6 
Never Rarely Sometimes Often Most of the 

Time 
Every 
day 

 (Several 
times/year) 

(Once per 
month) 

(3-4 
times/month) 

(Several times/ 
week) 
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