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Abstract 
 

Early Dieting Related to Disordered Eating and Weight Loss in a Behavioral Weight Loss 
Intervention 

 

Objective: The current study conducted a secondary analysis of data from a 12-month behavioral 

weight loss program to examine if there was a differential trend in percent weight loss from three 

months to 12 months as a function of age of first diet attempt and disordered eating behaviors. The 

study also examined whether the age of first diet attempt is related to the self-reported use of 

disordered eating behaviors.  

Participants and Methods: Participants were recruited from a Health Maintenance Organization 

to participate in a 12-month behavioral weight loss intervention. Participant’s (n=424) 

demographic variables, weight at baseline, three months, and 12 months, and self-report data from 

the Questionnaire on Eating and Weight Patterns was used to inform the analyses. The planned 

statistics within this proposal (i.e., a mixed-design ANCOVA) allowed for an examination of the 

differential trends in percent weight loss over time (i.e., at three months; 12 months) as they related 

to the subject characteristics (i.e., disordered eating behaviors; age of first diet attempt) that may 

influence the efficacy of behavioral weight loss interventions for a subset of participants.  A chi 

square was used to examine the relationship between self-reported age of first diet attempt and 

disordered eating behaviors.  

Results: There was no evidence of a differential trend of percent weight loss at three months and 

between three and 12 months as a function of age of first diet attempt F(4, 408) = .023, p = .896. 

and eating disordered behaviors F(1, 417) = .046, p = .831. There was a differential trend in percent 

weight loss as a function of the type of intervention the participants received. The results revealed 
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a significant relationship between the age of first diet attempt and the use of disordered eating 

behaviors X2(4) = 34.13, p < .01.  

Conclusions: The age of first diet attempt and the use of disordered eating behaviors were not 

related to weight loss at three months and 12 months. Participants within the computer/intervention 

conditions lost significantly more weight between baseline and three months than three months to 

12 months. Dieting age was related to participants using disordered eating behaviors.   
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Chapter I: Introduction  
 

Obesity 

The prevalence of adult individuals in the United States with overweight and obesity is 

growing (Wang et al., 2020). Overweight is defined as having a body mass index (BMI) of 25 to 

29.9kg/m2 and obesity is defined as a BMI of ≥30 kg/m2 (Chang, 2016; Hamarashid, 2020; 

National Heart, Lung, and Blood Institute, 2013).  Current estimates indicate that 69 percent of 

adults are either overweight or obese, with approximately 42.4 percent of adults classified as being 

obese (Flegal et al., 2012; Hales et al., 2018; Wang et al., 2020).  By 2030, 78 percent of American 

adults are projected to be overweight or obese (Wang et al., 2020). Excess weight is associated 

with serious health risks (Hales et al., 2018). For example, obesity raises the risk for morbidity 

from hypertension, dyslipidemia, type 2 diabetes, coronary heart disease, stroke, gallbladder 

disease, osteoarthritis, sleep apnea and respiratory problems, and certain cancers (Hamarashid, 

2020; National Heart, Lung, and Blood Institute, 2013).  Additionally, obesity is the second leading 

cause of preventable death in the United States, following cigarette smoking (Wang et al., 2018) 

The biomedical, psychosocial, and economic influence of obesity has extensive consequences for 

the well-being and overall health of the United States population (Chang, 2016).          

 

Behavioral Weight Loss Interventions 

Research has revealed losing weight can prevent the development of the chronic conditions 

related to obesity (e.g., type 2 diabetes) or at least lead to improved control over them (Appel et 

al., 2003; Linde et al., 2016). Specifically, even a two to three percent reduction in body weight 
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can lead to improved health outcomes (Jensen et al., 2013; Lemstra et al., 2016).  Behavioral weight 

loss interventions focus on lifestyle changes among a variety of aspects of a person with 

overweight or obesity’s life including diet and exercise (Perri et al., 2016; Yannakoulia et al., 

2019). People with overweight and obesity receive the greatest weight loss benefit from a 

minimum of a 6-month, high intensity, weight loss program with a trained interventionist (Butryn 

et al., 2011; Wadden et al., 2020). Obesity Guidelines recommend an additional 6 months, totaling 

a 1-year weight-loss maintenance program (Wadden et al., 2020).   

Past studies have demonstrated the efficacy of behavioral weight loss interventions for 

people classified as overweight and obese (Butryn et al., 2011; Perri & Corsica, 2002;  Wadden et 

al., 2020). However, weight regain subsequent to initial weight loss remains a significant problem 

(Wilfey et al., 2018). Weight cycling (i.e., weight regain subsequent to weight loss) is problematic 

due to its well-known negative health consequences, such as higher mortality due to cardiovascular 

disease, diabetes, and hypertension (Rhee et al., 2018; Zou et al., 2019;). Thus, behavioral weight 

loss interventions would benefit from identifying individuals most at risk for slowed weight losses 

or early weight regain during a weight loss intervention.  

 

Predictors of Weight Loss  

Overall, research has found that early weight loss success is predictive of long-term weight 

loss success during behavioral weight loss interventions (Unick et al., 2015).  It is notable, 

however, that there seems to be a subset of participants for which this result does not hold true. 

Past studies have illustrated that elevated weight variability, defined as inconsistent weight loss, 

early in a weight loss program (i.e., 3 months) predicted poor long‐term outcomes (i.e., 12 and 24 
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months), possibly reflecting inconsistent weight control behaviors (Benson et al.. 2020; Feig & 

Lowe, 2017). Specifically, consistent smaller week-to-week weight reductions early in treatment 

predicted greater long-term weight loss (Benson et al.. 2020; Feig & Lowe, 2017). Conversely, 

participants who had greater weight loss variability earlier in treatment predicted lesser long-term 

weight loss despite larger initial weight loss (Benson et al.. 2020; Feig & Lowe, 2017). Such 

research suggests that there may and are likely to be, other yet to be determined characteristics that 

cause both greater initial weight loss and poorer long-term weight control among a subset of 

individuals (Benson et al.. 2020; Feig & Lowe, 2017). 

 

Other Potential Predictors of Weight Loss  

Biological Variables: Prior research has demonstrated that susceptibility to obesity is partly 

determined by genes, as are body weight and composition changes (Pietilainen et al., 2012).  

Obesity among children and adolescents is likely to persist into adulthood as the number of fat 

cells increase most rapidly during late childhood into puberty. After  puberty, the adipocyte 

number and size become fixed rendering it difficult to lose weight and maintain weight loss (Bray 

& Bouchard, 2008; Holtrup et al., 2017). The average age of puberty onset is approximately 11 

years old (Ma et al., 2019). While genetics play an important role in the development and 

persistence of overweight and obesity from childhood into adulthood, results from a study of 4,129 

twins found that frequent self-reported intentional weight loss episodes reflected a susceptibility 

to weight gain irrespective of genetic factors (Pietilainen et al., 2012).  Thus, there is evidence to 

suggest that dieting in and of itself may promote weight gain independent of genetic effects among 

weight loss (Pietilainen et al., 2012).   
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Age of First Dieting Attempt: The prevalence of overweight and obesity among children and 

adolescents has reached approximately 18 percent, quadrupling within the last 40 years (NCD-

RisC, 2017). A large proportion of the child and adolescent population with overweight and 

obesity report engaging in behaviors in order to attempt to reduce their body weight (Vlahoyiannis 

& Nifli, 2020). Research has shown that a frequent self-reported number of intentional weight loss 

episodes reflects susceptibility to weight gain (Field et al., 2007; Kroke et al., 2002; Pietilainen et 

al., 2012). energy-restricted weight loss can explain the body’s tendency to regain weight due to 

changes in metabolic characteristics of adipose tissue (MacLean et al., 2015). Following weight 

loss, one’s resting metabolic rate slows; thus, one’s body burns less calories in a day through their 

metabolism than previously, often leading to weight regain (Fothergrill et al., 2016). Additional 

physiological changes that occur subsequent to weight loss that predispose individuals to regain 

weight include reductions in fat-free mass and changes in hunger and fullness regulating hormones 

such as leptin and ghrelin (Anastasiou et al., 2015; Poulimeneas et al., 2018). Additionally, early 

weight loss attempts reflect an increase in susceptibility to developing disordered eating behaviors 

and an increase in the adoption of short-term weight loss solutions (Neumark-Sztainer et al., 2007). 

These short-term weight loss mechanisms have been found to predict weight gain after weight loss 

attempts (Neumark-Sztainer et al., 2007). Significant clinical data has shown that most dieters 

rapidly re-gain achieved weight loss, and sometimes gain even more than they lost (Pietilainen et 

al., 2012). 

 

Disordered Eating Behaviors: Disordered eating behaviors are defined as engaging in self-induced 

vomiting after eating to avoid gaining weight, taking more than the recommended dose of a 

laxative to avoid gaining weight, taking more than the recommended dose of a diuretic to avoid 
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gaining weight, taking more than the recommended dose of a diet pill in order to avoid gaining 

weight, fasting or not eating anything at all for at least 24 hours to avoid gaining weight, and/or 

exercising excessively or exercising even though it interfered with important activities / after being 

injured to avoid gaining weight (Racine et al., 2018; Spitzer et al., 1992; Yanovski et al., 2015).  

A longitudinal study found that early weight control behavior had the greatest influence on the 

development of disordered eating behaviors among adults in the United States (Appel et al., 2003). 

Engaging in extreme dieting behaviors (including over exercising, restriction, purging, laxatives, 

etc.)  has been shown to be associated with overall less success with losing weight (Vlahoyiannis 

& Nifli, 2020).  It has also been noted that using disordered eating behaviors, such as using 

diuretics, diet pills, laxatives, and vomiting, is associated with periods of restriction leading to 

uncontrolled overeating and subsequent weight gain (Dulloo & Montani, 2015).  

 

Past Findings from this Dataset 

This research project presents analyses from 466 completers during their weigh-ins at 

baseline, three months, and 12 months, as well as baseline data from the completers. The clinical 

trial included three levels of intervention intensity for providing cognitive behavioral weight 

control intervention. Conditions included a “do-it-yourself” workbook-only control group, a 

workbook plus computer group, and the most intensive intervention being the workbook plus 

computer and staff intervention group. A number of findings have been published from this clinical 

trial.  

Relevant findings from this dataset include the following studies. Wylie-Rosett et al. 

(2001) sought to evaluate the cost and effects of various components of this behavioral weight loss 

intervention.  Wylie-Rosett (2001) found that intervention variables that correlated with weight 
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loss included more computer log-ons, achieving computer-selected goals, more self-monitoring, 

increased walking, and decreased energy and fat intake.  

Rubinstein et al. (2010) separately examined whether participants’ history of attempting 

weight loss before the age of 12 was associated with the development of binge eating disorder, as 

well as the use of disordered eating behaviors later in life. Rubenstein et al. (2010) found that 

weight loss attempts in childhood may be a risk factor for the development of binge eating disorder 

in adults, and that weight loss attempts in childhood were associated with the development of 

disordered eating behaviors in adulthood.  

Swencionis et al. (2013) aimed to determine the triggers of lapse and relapse of diet and 

exercise in behavioral weight loss. Swencionis et al. (2013) discovered that at nine months, diet 

triggers were negative emotional states and urges. Additionally, Swencionis et al. (2013) found 

that weight change at twelve months was associated with higher overall psychological well-being, 

lower levels of anxiety and depression, and higher positive well-being, self-control, and vitality. 

Vitality was found to be the best predictor of weight change at twelve months.  

Finally, Phillipson et al. (2020) aimed to explore the relationship between participants’ 

dieting histories in relation to the most amount of weight they have lost pre-intervention, self-

efficacy scores to complete an intervention, readiness for weight change pre-intervention, and 

weight change at the conclusion of a 12-month behavioral weight loss program. Additionally, 

Phillipson et al. (2020) explored the relationship between self-efficacy scores and readiness for 

weight change scores as they related to weight change post-intervention. This study found that a 

history of more dieting was associated with greater past weight loss but less weight loss during the 

12-month behavioral weight loss program. Self-efficacy scores pre-intervention had no effect on 

weight change post-intervention. Readiness for weight change had no effect on weight change post 
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intervention (Phillipson et al., 2020). All together, research from this clinical trial has show 

significant results in terms of baseline data, as well as intervention type, being related to weight 

loss outcomes. However, these studies do not look at weight loss trajectories over time.  

 

Significance and Innovation  

Overall, research has found that early weight loss success is predictive of long-term weight 

loss success during behavioral weight loss interventions (Unick et al., 2015).  It is notable, 

however, that there seems to be a subset of individuals for which this result does not hold true. 

Specifically, past studies have illustrated that elevated weight variability early in a weight loss 

program (at three months) predicted poor long‐term outcomes (at 12 and 24 months), possibly 

reflecting inconsistent weight control behaviors (Feig & Lowe, 2017). This weight loss pattern is 

problematic due to the known adverse health effects related to weight cycling (Zou et al., 2019; 

Rhee et al., 2018). Research has noted that other, yet to be determined, characteristics may cause 

early weight loss success followed by poorer long-term weight control (Benson et al., 2020; Feig 

& Lowe, 2017).  Thus, there remains a gap in the literature addressing what variables may be 

associated with inconsistent weight trajectories during a 12-month weight loss intervention (Feig 

& Lowe, 2017). The purpose of this intervention is to better understand factors related to weight 

loss trajectories to better tailor weight loss interventions for subsets of participants. 

The current study conducted a secondary analysis of clinical trial data from a 12-month 

behavioral weight loss program to examine whether the age of self-reported first dieting attempt 

(i.e., ages <12, 13-19, 20-29, 30-39, > 40) and the self-reported use of disordered eating behaviors 

(1 or more versus none: vomiting, laxative, diuretic, diet pill, fasting, exercising excessively) could 

be characteristics related to initial weight loss success but poor overall weight loss success. The 
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current study also examined whether the age of first diet attempt is related to the number of self-

reported disordered eating behaviors.  

The planned statistics within this proposal (i.e., a mixed design ANCOVA) allowed for an 

examination of the differential trends in weight loss over time (i.e., at three months and 12 months) 

as they related to the subject characteristics (i.e., disordered eating behaviors and age of first diet 

attempt) that may influence the efficacy of behavioral weight loss interventions for a subset of 

participants. Early identification of individuals most at risk for early losses followed by slowed 

loss / weight regain would allow for potential benefits from more tailored interventions (Feig & 

Lowe, 2017). 

Should the current study find that those who dieted from a younger age and currently use 

disordered eating behaviors have larger initial weight losses followed by poorer long-term weight 

control success, behavioral weight loss interventions could target the specific physiological and 

psychological challenges that those participants might face (Field et al., 2007; Kroke et al., 2002; 

Marginean et al., 2018; Pietilainen et al., 2012; 2007; Vlahoyiannis & Nifli, 2020). Specifically, 

future behavioral weight loss interventions might need to initially emphasize a strong 

psychoeducational component focusing on the benefits of consistent, steady weight loss behaviors 

and the avoidance of extreme and overly rigorous weight loss behaviors. Additionally, if 

participants who self-reported dieting from younger ages lose more weight in the first three months 

of treatment, but their weight loss eventually slows or reverses before the end of treatment, 

behavioral weight loss interventions could benefit from including a focus on such individuals to 

educate them on their unique challenges regarding the behaviors that could likely induce their 

body’s biological mechanisms to defend adiposity and reinforce slow and steady weight loss 

(Anastasior et al., 2015; Fothergrill et al., 2016; MacLean et al., 2015; Poulimeneas et al., 2018).  
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Given the chronicity of obesity, it is likely time-limited behavioral weight loss interventions may 

not be ideal for people who have been attempting weight loss since childhood. Instead, this 

population might better benefit from a longer-term treatment duration with more frequent points 

of accountability from health care providers. This approach could contribute to participants 

developing consistent habits regarding physical activity and food intake (Wilfey et al., 2018).  

 

Specific Aims 

Aim 1: To determine if age of first dieting attempt and disordered eating behaviors are related to 

short- and long- term weight control success within a 12-month behavioral weight loss 

intervention.  

• Hypothesis 1: There will be a relationship between self-reported age of first dieting attempt 

and weight lost at three months and 12 months, while controlling for treatment condition. 

It is hypothesized that participants who self-reported dieting earlier will  

o 1a: lose more weight in the first three months of the intervention than people who 

initiated dieting later in life.  

o 1b: lose less weight at the end of the intervention than people who initiated dieting 

later in life.  

• Hypothesis 2: There will be a relationship between the report of self-reported disordered 

eating behaviors used and the weight loss at three months and 12 months, while controlling 

for treatment condition. It is hypothesized that participants who report disordered eating 

behaviors will  

o 2a: lose more weight in the first three months of the intervention than people who 

reported no disordered eating behaviors  
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o 2b: lose less weight at the end of the intervention than people who reported no 

disordered eating behaviors.  

 

Aim 2: To determine whether the self-reported age of first diet attempt is related to the number 

of self-reported use of disordered eating behaviors.  

• Hypothesis 3: There will be a significant relationship between self-reported age of first 

diet attempt and the number of disordered eating behaviors, such that the younger a 

participant reported their first diet attempt, the more likely they will be to report the use 

of disordered eating behaviors.   
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Chapter II: Method 

 

Research Methods and Design  

The parent study was conducted from 1993-1998 in a freestanding Health Maintenance 

Organization (HMO) in New York, with approximately 25,000 patients enrolled. Participants were 

recruited from the HMO as well as the surrounding community (i.e., Long Island, New York). For 

12 months, participants were followed and assessed as part of an evaluation for a weight loss 

intervention conducted at the Albert Einstein College of Medicine – Long Island campus. The 

study was a clinical trial that focused on nutrition, fitness and psychobehavioral content as it related 

to weight loss. The clinical trial included three levels of intervention intensity for providing 

cognitive behavioral weight control intervention. Conditions included a “do-it-yourself” 

workbook-only control group, a workbook plus computer group (with computers available at 

Kiosks provided by the study), and the most intensive intervention being the workbook plus 

computer and staff intervention group. This research project presents analyses from completers 

during their weigh-ins at baseline, three months, and 12 months, as well as baseline data from the 

completers. Intervention status was accounted for in the data analyses as a covariate. The study 

protocol was reviewed by the Albert Einstein College of Medicine Institutional Review Board.  

 

Participants: Participants (N = 588) were recruited by physician referrals, newsletter articles, 

flyers, community advertisements, local media, and news coverage to participate in a 12-month 

behavioral weight loss program. Informed consent was obtained from all  participants. The 
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466 participants who completed the 12-month weight loss program were included in this study.  

Of the participants at baseline, 80% completed the 12-month study. Those who completed the 

study did not differ significantly from the participants who did not complete the study, with respect 

to baseline characteristics. For more detailed information, Wylie-Rosett et al. (2001) outlines the 

recruitment and selection process. Of the 466 participants, 41 participants did not get weighed at 

3 months and one participant did not complete the relevant questionnaire data. Thus, the analyses 

have 424 participants included.  

 

Inclusion/Exclusion Criteria: To be eligible for the parent study, participants had to have a BMI 

greater than 25 or have a BMI greater than 24 in addition to a cardiovascular risk factor. 

Additionally, participants had to be willing to follow the study’s protocol, which included a 

refundable $100 deposit returned at completion. Exclusion criteria included the following: 

intentions to relocate in the next 12 months to a location that would interfere with participants’ 

ability to commute to the weight program; medical conditions that would not allow for 

participation in the study. Eligibility for the current study included weigh in’s at baseline, the end 

of quarter 1 (three months) and the end of quarter 4 (12-months). A flow diagram of the recruitment 

process is presented in Figure 1.  
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Figure 1. CONSORT Diagram of Recruitment Process  
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• Statistical outlier (n=1) 
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Measures:  

Biological Variables and Demographics: Participants reported demographic information 

including age, ethnicity, race, and gender. Additionally, participants were asked questions 

regarding their income, marital status, religion, and education level. Participants were administered 

a series of measures at baseline and were weighed at baseline, and again at three and 12 months 

after baseline. Height and weight were measured using standardized procedures and BMI was 

subsequently calculated by dividing weight in kilograms by height in meters squared. Participants’ 

percent weight change between baseline, three months, and 12 months (the conclusion of the 12-

month behavioral weight loss intervention) was calculated by finding the participant’s percentage 

of weight loss from baseline to their weight at three months and percentage of weight loss from 

three months to 12 months.  

Participants completed surveys of demographic information, nutritional status, and weight 

loss behaviors. This included a Questionnaire on Eating and Weight Patterns (Spitzer et al., 1992). 

The α estimate for this scale was .79.  As a measure of age of first diet attempt, participants were 

asked to report the age at which they first attempted weight loss (i.e., less than 12 years old, 13-19 

years old, 20-29 years old, 30-39 years old, greater than 40 years old). As a measure of disordered 

eating, participants were also asked, during the past three months did you (1)  ever take more than 

the recommended dose of laxatives in order to avoid gaining weight (2) ever take more than the 

recommended dose of diuretics (water pills) in order to avoid gaining weight (3)  you ever fast – 

for example, not eat anything at all for at least 24 hours -- in order to avoid gaining weight  (4) 

ever exercise excessively –for example, exercised even though it interfered with important 

activities or despite being injured –specifically in order to avoid gaining weight (5) ever take more 

than the recommended dose of a diet pill in order to avoid gaining weight (6) you ever make 
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yourself vomit in order to avoid gaining weight. The participants answered yes or no to each of 

the aforementioned questions. Scores ranged from 0 to 1, with a score of 1 indicating participants 

answered yes to at least one of the 6 disordered eating behaviors. If participants answered no to all 

6, they were given a score of 0. Of note, the disordered eating variable looked at disordered eating 

generally, and did not assess for binge eating disorder.  

Procedure: The current study is a secondary analysis of clinical trial data to examine the 

relationship between participant’s self-reported age of first diet attempt, self-reported use of 

unhealthy disordered eating behaviors, and the relationship of those two variables on weight lost 

throughout a behavioral weight loss intervention. Participant’s self-reported age of first diet 

attempt was defined as dieting before the age of 12 or prior to puberty, dieting during participants’ 

pubertal years (i.e., 13-19 years old), or dieting after puberty in increments of 10 years (i.e., 20-29 

years, 30-39 years, >40 years old). Participants’ self-reported age of first diet attempt was assessed 

for in this nature to examine potential effects that initiating dieting before puberty, during puberty, 

after puberty, or into adulthood could have on both the development of disordered eating behaviors 

and the effects of weight control success throughout a behavioral weight loss intervention. 

Rubinstein et al. (2010) examined dieting age before and after age 12. Age of first dieting attempt 

was chosen to be examined in this manner to gain insight into the effects of initiating dieting before 

puberty, during puberty, after puberty, and into adulthood have on both the development of 

disordered eating behaviors and its possible relation to differential trends in weight loss throughout 

a behavioral weight loss intervention.  

Previous research suggests there may be differences in weight loss due to physiological 

and psychological factors that are associated with dieting from younger ages (Marginean et al., 

2018; Neumark-Sztainer et al., 2007). Additionally, past research has noted that dieting in 
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childhood and adolescence is related to the development of short term and likely disordered eating 

behaviors which were also assessed for and include vomiting, laxative, diuretic, diet pill, fasting, 

and exercising excessively (Neumark-Sztainer et al., 2007; Spitzer et al., 1992).  

 Given the past research on participants’ weight loss within behavioral weight loss 

interventions and the gap in the literature pertaining to participants’ who do not follow typical 

weight loss trajectories, the first aim of this proposal sought to examine the relationship between 

the self-reported age of first diet attempt and the use of disordered eating behaviors on weight lost 

throughout a behavioral weight loss intervention. Within the first aim, the age of first dieting 

attempt and the self-reported use of disordered eating behaviors were considered as independent 

variables. The weight lost at three months and 12 months were considered as dependent variables. 

The weight loss was calculated by figuring out the participant’s percentage of weight loss from 

baseline to their weight at three months and percentage of weight loss from three months to 12 

months.  

Within the second aim, the age of first diet attempt (i.e., less than 12 years old, 13-19 years 

old, 20-29 years old, 30-39 years old, greater than 40 years old) was considered the independent 

variable. The presence of disordered eating behaviors reported was categorized into yes or no. If a 

participant reported any disordered eating behavior including vomiting, laxative, diuretic, diet pill, 

fasting, exercising excessively they received a score of 1. If someone did not report disordered 

eating they received a score of 0. The presence of disordered eating behaviors was considered the 

dependent variable. 

 

Data Analysis  

Preliminary Analyses:  
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A series of preliminary analyses was conducted to determine if the data met a set of 

assumptions that underlie the Mixed-Design ANCOVA. The following assumptions were 

addressed: (1) statistical outliers within each cell using box-plots. If a subject was determined to 

be an extreme statistical outlier (i.e., greater than 3 box lengths) they were removed from the 

analysis. (2) Normality of weight loss within each of the cells using the Wilk-Shapiro Test of 

Normality. If violations of normality were found, it was determined if transformations of the data 

were required. Given the larger number of subjects, the Mixed-Design ANCOVA was robust to 

violations in normality. (3) Homogeneity of variance for each level of the between factor using the 

Levene’s Test for Equality of Variances. If there was heterogeneity of variance, data 

transformations will were used in an attempt to address this assumption violation. (4) Homogeneity 

of covariance using Box’s Test of Equality of Covariance Matrices. If there was heterogeneity, the 

change in weight loss from three months to 12 months was analyzed separately for each level of 

the between-subject variables (i.e., age of first diet attempt, level of disordered eating behavior) 

(Field, 2018; Leard, 2020).  

 

In order to assess if the data met the monotonic assumptions of a Spearman Rho 

Correlation, a scatterplot was generated showing the two variables in the analysis. If the monotonic 

assumption was violated, the data was transformed (Field, 2018; Leard, 2020). 

 

Statistical Analyses 

Aim 1: To determine if age of first dieting attempt and disordered eating behaviors are related to 

short- and long- term weight control success within a 12-month behavioral weight loss 

intervention.  
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Hypothesis 1: There will be a relationship between self-reported age of first dieting attempt and 

weight lost at three months and 12 months, while controlling for treatment condition. It was 

hypothesized that participants who self-reported dieting earlier would  

1a: lose more weight in the first three months of the intervention than people who initiated 

dieting later in life.  

1b: lose less weight at the end of the intervention than people who initiated dieting later in 

life.  

Statistical Analyses: The analysis of the relationship between participant’s self-reported age of 

first diet attempt and weight lost at three months and 12 months of a 12-month behavioral weight 

loss intervention was conducted in a two-step manner. First, a Spearman Rho Correlation was 

calculated to assess the relationship of age of first diet attempt to weight loss at three months and 

12 months. A Spearman Rho correlation was chosen due to the ordinal nature of the age of first 

diet attempt variable. Subsequently, a Mixed-Design ANCOVA was conducted. The ANCOVA 

determined if there was evidence to conclude that there was a differential trend in percent weight 

loss from three months to 12 months as a function of age of first diet attempt. The age of self-

reported first diet attempt was considered an independent between-subjects variable (i.e., ages <12, 

13-19, 20-29, 30-39, >40). The repeated measure dependent variable was calculated from weight 

loss at three months (i.e., % baseline weight in lbs – % weight loss lbs at three months) and weight 

loss at 12 months (i.e., % weight loss lbs at three months – weight in lbs at 12 months). Should a 

significant interaction effect between age of first diet attempt and weight loss at three months and 

12 months be found, which would indicate a differential trend in weight loss from three months to 

12 months as a function of age of first diet attempt, a set of paired t-tests was used to compare 

weight loss at three months and 12 months within each of the age of first diet attempt groups.  
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Hypothesis 2: There will be a relationship between the report of self-reported disordered eating 

behaviors used and the weight loss at three months and 12 months, while controlling for treatment 

condition. It was hypothesized that participants who report disordered eating behaviors will  

2a: lose more weight in the first three months of the intervention than people who 

reported no disordered eating behaviors  

2b: lose less weight at the end of the intervention than people who reported no 

disordered eating behaviors.  

Statistical Analyses: The analysis of the relationship between participant’s self-reported disordered 

eating behaviors and weight loss at three months and 12 months of a 12-month behavioral weight 

loss intervention was conducted in a two-step manner. First, a Spearman Correlation was 

calculated to assess the relationship of the presence of disordered eating behaviors to weight loss 

at three months and 12 months. A Spearman Rho Correlation was chosen due to the presence of 

disordered eating behaviors and the weight loss being an ordinal level variable. Subsequently, a 

Mixed-Design ANCOVA was conducted to determine if there is evidence to conclude that there 

was a differential trend in weight loss from three months to 12 months as a function of the reported 

number of disordered eating behaviors, while controlling for treatment condition. The report of 

disordered eating behaviors is considered an independent between-subjects variable (i.e., 0, none 

-1, any of behaviors reported: vomiting, laxative, diuretic, diet pill, fasting, exercising 

excessively). The repeated measure dependent variable is weight loss at three months (i.e., % 

baseline weight in lbs – % weight loss in lbs at three months) and weight loss at 12 months (i.e., 

% weight loss in lbs at three months – weight in lbs at 12 months). Should a significant interaction 

effect between the reported number of disordered eating behaviors and weight loss at three months 



 
 
 

30 

and 12 months be found, which would indicate a differential trend in weight loss from three months 

to 12 months as a function of disordered eating behaviors, a set of paired t-tests was used to 

compare weight loss from three months and 12 months within each of the number of disordered 

eating behavior groups.  

 

Aim 2: To determine whether the self-reported age of first diet attempt is related to the number 

of self-reported use of disordered eating behaviors.  

Hypothesis 3: There will be a significant relationship between self-reported age of first diet 

attempt and the number of disordered eating behaviors, such that the younger a participant 

reported their first diet attempt, the more likely they will be to report using disordered eating 

behaviors.  

Statistical Analyses: A Chi Square Analysis was used to examine the relationship between self-

reported age of first diet attempt (i.e., ages <12, 13-19, 20-29, 30-39, >40) and the self-report of 

disordered eating behaviors reported (i.e., 0-1 behaviors reported: vomiting, laxative, diuretic, diet 

pill, fasting, exercising excessively). A Chi Square was chosen due to the ordinal nature of the age 

of first diet attempt variable.  

 

Power Analysis:  

Based on a priori power analysis using G*power 3.1, a total sample size of 115 participants 

yielded a 95% power to explore whether self-reported age of first diet attempt and the use of 

disordered eating behaviors are related to greater early weight loss and subsequent poorer weight 

loss outcomes using a medium effect size (d =.5) (Faul et al., 2007; Fault et al., 2009). Based on a 

priori power analysis using G*power 3.1, a total sample size of 424 participants yielded a 98% 
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power to explore whether self-reported age of first diet attempt and the use of disordered eating 

behaviors are related to greater early weight loss and subsequent poorer weight loss outcomes 

using a medium effect size (d =.5). Thus, this study was adequately powered to detect a medium 

effect size. 

Additionally, based on a priori power analysis using G*power 3.1, a total sample size of 

115 participants yielded a 95% power , and a sample size of 424 participants yielded  a 98% power, 

to explore the relationship between self-reported age of first diet attempt and the number of 

disordered eating behaviors reported at baseline using a medium effect size (d =.5) (Faul et al., 

2007; Fault et al., 2009).   

Given this weight loss intervention has 424 participants, the analyses were adequately 

powered to detect a medium effect size. 
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Chapter III: Results  

Demographics  

The sample of participants who completed the weight loss intervention was made up of 

385 females and 81 males (n = 466). The sample mean BMI was 35.7 (SD = 6.5), and the sample 

mean age was 53.6 (SD = 11.4). The sample of participants were majority white (84%), highly 

educated, married (68.7%) and Jewish (32.4%). Within the sample, 8.2% of participants started 

dieting before the age of 12, 35.2% participants initiated dieting between 13 and 19 years old, 

24.2% of participants began dieting between 20 and 29 years old, 17% of participants initiated 

dieting between 30 and 40 years old, and 15.2% of participants initiated dieting after the age of 

41 years old.  
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Table 1. Frequencies and Percentages for Demographic Variables for Participants Who  
 
Completed the Behavioral Weight Loss Program 

Variable                   Sample (n=466) 
             % or Mean (Standard Deviation) 
 Gender 
  Male       17.7% 
  Female       82.3% 

Age        53.6 years (11.4 years) 
Body Mass Index (BMI)     35.7kg/m^2 (6.5kg/m^2) 

  25-29.9 Overweight     19.6%     
  30-34.9 Class I Obesity    33.9% 
  35-39.9 Class II Obesity    24.1% 
  40+ Morbid Obesity     22.4% 

Ethnicity 
 White       84.0% 
 African American     9.8% 
 Hispanic      3.0% 
 Asian/ Pacific Islander    1.0% 
 Other       2.3% 
Education 
 Grade 10-11 (Highschool)    0.6% 
 High School Degree     16.4% 

1+ Year Highschool      24.7% 
College Degree     24.9% 
Graduate Degree     33.3% 

 Marital Status 
  Single       14.5% 
  Married      68.7% 
  Divorced      10.4% 
  Widowed      6.4% 
 Religion 
  Catholic      26.7% 
  Jewish       32.4% 
  Protestant      7.7% 
  None       2.5% 
  Other       3.8% 
  No Response      26.4% 
 Age of First Diet Attempt 
  Before 12      8.2% 
  13-19       35.2% 
  20-29       24.2% 
  30-40       17.0% 
  After 41      15.2% 
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The results of the analyses that addressed the hypotheses in this study are presented in two 

sections. The first section is a description of the procedure used to assess for statistical outliers and 

how it was determined if a subject should be dropped from the analyses. The second section 

presents the analyses that tested each of the hypotheses.   

 

Analysis to Detect Statistical Outliers 

Frequency distributions were generated for percent of weight lost at three months and from 

three to 12 months for each of the cells that comprised the main effects (i.e., type of intervention, 

history of disordered eating, and age of first diet attempt) and interaction effects (i.e., type of 

intervention by history of disordered behavior, type of intervention by age of first diet attempt).  A 

visual inspection of each of these distributions was conducted to assess if there were any obvious 

statistical outliers.  The descriptive statistics were also generated, and the means and standard 

deviations were used to assess if any of the data points was greater than three standard deviations 

from the mean. If a data point was greater than three standard deviations from the mean, it was 

inspected to assess if there was an error in data entry.  If it was determined that there was no entry 

error, the potential outlier was further inspected to assess if they were extreme in comparison it 

next closest data point and if the percentage of weight loss or gain would be unreasonable or 

unlikely. One subject was determined to be a statistical outlier given these criteria.  This particular 

subject gained 31.14% of their baseline weight within the first three months of the study. The next 

closest subject gained 8.49% of his baseline weight.  
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As pointed out by Laerd (2013), it is difficult to decide what to do with a potential outlier 

in the data and that there has been much written on the subject. Laerd’s suggestion is to outline the 

procedures used to determine the presence of an outlier and the reason for removing or keeping it. 

 

Aim 1 Hypothesis 1  

The first hypothesis stated that there will be a relationship between self-reported age of 

first dieting attempt and percent weight loss at three months and at 12 months, while controlling 

for treatment condition. The percent of weight loss at three months was defined as weight lost 

between the start of intervention and three months divided by starting weight.  Percent weight lost 

at 12 months was defined as weight lost between three months and 12 months divided by starting 

weight. It was hypothesized that participants who self-reported dieting earlier will lose more 

weight in the first three months of the intervention than people who initiated dieting later in life. 

Furthermore, it was hypothesized that those who initiated dieting earlier in life will lose less weight 

between three and 12 months than people who initiated dieting later in life.  

In order to address this hypothesis a series of statistical analyses were conducted. The first 

analysis utilized a series of Spearman Rho Correlations to assess if age of first dieting attempt was 

correlated with percentage of weight lost at three months and between three months and 12 months.  

This was followed by a Mixed Design Analysis of Variance that assessed if there was a differential 

trend of percent of weight loss at three months and at 12 months as a function of age of first diet 

attempt.  The type of intervention (i.e., workbook, computer, direct intervention) the subjects 

received was also included in the analysis since it could have explained significant variance, 

thereby reducing error. Therefore, there were two between subject variables (type of intervention 

and age of first diet attempt) and one within subject variable (percentage of weight loss at three 
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and between three and 12 months). Thus, it was hypothesized that there would be a differential 

trend of percent weight loss across the different age categories of first diet attempts (i.e. interaction 

of age of first dieting and percent weight lost at three months and between three months and 12 

months).  

The first step in conducting the Spearman Rho Correlation was to assess if the data met the 

underlying assumption that there is a monotonic relationship between the variables under study. 

Utilizing the scatterplot feature of SPSS, it was determined that the relationship was monotonic in 

nature. The scatterplot that shows the monotonic relationship is provided in figures 2 and 3. 
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Figure 2 

 

 

Figure 3 
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The results of the Spearman Rho Correlation revealed no relationship between age of first 

diet attempt and percentage of weight loss at three months, r(421) = .025, p = .605 and the 

relationship at 12 months, r(421) = -.037, p = .452. 

The first step in conducting the Mixed Design Analysis of Variance was to assess if the 

data met underlying assumptions of sphericity, no statistical outliers, homogeneity of variance 

within each of the between subject variables, and normality of the percentage of weight lost.  

The sphericity assumption was not of concern since there were only two levels of the within 

subject variable (i.e., percentage of weight loss between the start of intervention and three months 

and from three months to 12 months) and the assumption was automatically met.  The assumption 

regarding there being no statistical outliers was addressed above and will not be addressed here.  

The Levene Test of Homogeneity of Error Variance indicated that there was no evidence to 

conclude this assumption was violated for percent weight loss at three months, Levene Test = 

1.206, p = .268 and percent weight loss between three months and 12 months, Levene Test = 1.474, 

p = .117.  

Finally, the Shapiro-Wilk statistic was used to assess if the data deviated from normality 

within each of the cells.  There was a total of 30 cells that were tested due to the three levels of 

type of intervention (i.e., workbook, computer, direct intervention), five levels of age of first 

attempt (age 12 or less, 13-19, 20-29, 30-40 and over 40) and two measures of percentage of weight 

lost (three and 12 months). Of these 30 cells, nine of the Shapiro-Wilks statistics were significant, 

indicating there was evidence that the data within these cells deviated from normality (Table of 

Shapiro-Wilks Statistics below). These results are presented in table 2.  Leard (2013) stated that 

the Mixed Design Analysis of Variance can proceed given that it is fairly robust to deviations from 

normality.   
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Table 2. Shapiro-Wilks Statistics to Test for Cell Normality for Age of First Diet Attempt and Type 
of Intervention at Three Months and Twelve Months 
 
 3 Months df p 12 Months df p 
Intervention       
             Age of First Diet Attempt       
       
Workbook       
             Child 12 Years or Less .923 10 .381 .915 10 .316 
             Teenage 13-19                          .979 31 .786 .965 31 .398 
             Age 20-29 .959 22 .470 .964 22 .579 
             Age 30-40 .973 16 .880 .770 16 .001 
             Age 41 and Older .928 13 .323 .916 13 .220 
Computer       
             Child 12 Years or Less .961 7 .831 .954 7 .765 
             Teenage 13-19                          .940 60 .006 .973 60 .195 
             Age 20-29 .950 33 .129 .895 33 .004 
             Age 30-40 .851 28 <.001 .955 28 .269 
             Age 41 and Older .890 23 .016 .966 23 .597 
Direct Intervention       
             Child 12 Years or Less .970 20 .762 .948 20 .331 
             Teenage 13-19                          .950 58 .019 .887 58 <.001 
             Age 20-29 .985 44 .842 .937 44 .019 
             Age 30-40 .974 28 .692 .951 28 .211 
             Age 41 and Older .924 30 .035 .988 30 .975 
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The results of the Mixed Design Analysis of Variance are presented in Table 3.  The effect 

that addressed hypothesis one is the interaction of the age of first diet attempt by percentage of 

weight at three and between three and 12 months.  An inspection of this table reveals that this 

effect was not significant, F(4, 408) = .023, p = .896.  Therefore, there was no evidence to reject 

the null hypothesis that the trend of percentage of weight loss across the two time periods differed 

as a function of the age of first diet attempt. Further inspection of table 3 reveals that there was a 

within subject main effect of weight loss, F(1, 408) = 31.47, p < .001. Further inspection of this 

main effect shows that there was a greater percent of weight loss between the start of intervention 

and three months, (M = -2.46, SD = 5.39) when compared to percent weight loss between three 

and 12 months, (M = .019, SD = 4.18). There was also a between subject main effect of type of 

intervention, F(2, 408) = 3.64, p = .027. Further analysis utilizing the Bonferroni procedure 

revealed that the direct intervention condition lost a greater amount of weight overall (M = -3.29, 

SD = 7.01) when compared to the workbook condition (M = -1.01, SD = 5.82), Bonferroni p = 

.021.  
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Table 3. Mixed Design Analysis of Variance for Age of First Diet Attempt, Type of Intervention 
and Percent of Weight Loss at Three months and from Three Months to 12 Months. 
 

Source 
Between Sum 
of Squares 

df Mean Square F p 

Within Subject Effects      

Percent Weight Loss at three and 
12 months (Weight Loss) .071 1 .071 31.47 <.001 

Weight Loss by Type of 
Intervention Interaction .023 2 .011 5.07 .007 

Weight Loss by Age of First Diet 
Attempt 

.002 4 .001 .272 .896 

Weight Loss by Type of 
Intervention Interaction by Age 
of First Diet Attempt Interaction 

.018 8 .002 1.01 .426 

Error .915 408    

Between Subject Effects      

Type of Intervention  .015 2 .008 3.74 .027 

Age of First Diet Attempt .004 4 .001 .47 .758 

Type of Intervention by Age of 
First Diet Attempt 

.022 8 .003 1.28 .254 

Error .862 408    
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Further inspection of table 3 reveals that there was a significant interaction between type 

of intervention and the percentage of weight lost at three months and between three months and 

12 months, F(2, 408) = 5.07, p = .007. Therefore, an analysis of the simple main effects needed to 

take place since there was a differential trend in percent of weight at three months and between 

three and 12 months within each of the intervention groups. Within the workbook condition, there 

were no differences in percent of weight lost, F(1, 91) = 3.14, p = .08, indicating no mean 

differences at three months (M = -1.09, SD = 3.71) and from three months to 12 months (M = .040, 

SD = 4.73). There were differences in the computer condition, F(1,151) = 17.35, p < .001 with 

participants in this group evidencing greater percent of weight lost at three months (M = -2.34, SD 

= 5.69) than from three months to 12 months (M = .035, SD = 4.09).  There were also differences 

within the direct intervention group, F(1,180) = 38.01, p < .001) with participants evidencing 

greater percent weight loss at three months (M = -3.26, SD = 5.73) when compared to 12 months 

(M = .053, SD = 3.98).  

 

Aim 1 Hypothesis 2 

The second hypothesis stated that there will be a relationship between self-reported 

disordered eating behavior and weight loss at 3 months and at 12 months, while controlling 

treatment condition. Eating disordered behavior was defined as engaging in any history of eating 

disordered behavior (i.e., vomiting, laxative, diuretic, diet pill, fasting, exercising excessively). It 

is hypothesized that participants who self-reported disordered eating behavior will lose a greater 

percent of weight in the first three months of the intervention when compared to people who didn’t 

report eating disorder behavior. Conversely, it was hypothesized that those who reported eating 

disordered behavior will lose a lesser percentage of their weight between three and 12 months of 
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intervention when compared to people who did not report eating disordered behavior.  In essence, 

it was hypothesized that there would be a differential trend of percent weight loss between those 

who reported eating disordered behavior and those who did not. 

In order to address this hypothesis a series of statistical analyses were conducted. The first 

analysis utilized a series of t-tests to assess if eating disordered behavior was related to percentage 

of weight lost at three months and at 12 months.  This was followed by a Mixed Design Analysis 

of Variance that assessed if there was a differential trend of percent of weight loss at three months 

and at 12 months as a function of eating disordered behavior.  The type of intervention the subjects 

received was also included in the analysis since it a variable that could have explained significant 

variance, thereby reducing error. Therefore, there were two between subject variables (type of 

intervention and eating disordered behavior) and one within subject variable (percentage of weight 

loss at three months and from three months to 12 months). If significant interactions were found, 

an analysis of simple main effects was conducted to better understand the nature of the interaction. 

The results of the t-tests revealed no relationship between eating disordered behavior and 

percentage of weight loss at three months, t(422) = -1.82, p = .07 and between three and 12 months, 

t(422) = -1.47, p = .141. 

As indicated above, the first step in conducting the Mixed Design Analysis of Variance 

was to assess if the data met underlying assumptions of sphericity, no statistical outliers, 

homogeneity of variance within each of the between subject variables, and normality of the 

percentage of weight lost.  

The sphericity assumption was not of concern since there were only two levels of the within 

subject variable (i.e., percentage of weight loss between the start of intervention and three months 

and from three months to 12 months) and the assumption was automatically met.  The assumption 
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regarding there being no statistical outliers was addressed above and is not addressed here.  The 

Levene Test of Homogeneity of Error Variance indicated that there was no evidence to conclude 

this assumption was violated, Levene Statistic = 1.891, p = .095 for percent weight loss at three 

months and Levene Statistic = .336, p = .891 for percent weight loss between three and 12 months.  

Finally, the Shapiro-Wilk statistic was used to assess if the data deviated from normality 

within each of the cells.  There was a total of 12 cells that were tested due to the three levels of 

type of intervention, two levels of eating disordered behavior (reported history or no reported 

history of eating disordered behavior) and two measures of percentage of weight lost (three and 

12 months).  Of these 12 cells, six of the Shapiro-Wilks statistics were significant, indicating there 

was evidence that the data within these cells deviated from normality (Table of Shapiro-Wilks 

Statistics below). These results are presented in Table 4. As determined above, the Mixed Design 

Analysis of Variance can proceed given that it is fairly robust to deviations from normality (Laerd, 

2013). 
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Table 4. Shapiro-Wilks Statistics to Test for Cell Normality for Disordered Eating Behavior and 
Type of Intervention at Three Months and Twelve Months 
 

 3 Months df p 
12 

Months df p 

Intervention       
             Disordered Eating Group       
       
Workbook       
             Low Disordered Eating Group .985 50 .778 .797 50 <.001 
             High Disordered Eating Group                          .975 42 .465 .969 42 .294 
Computer       
             Low Disordered Eating Group .914 89 <.001 .930 89 <.001 
             High Disordered Eating Group                          .964 62 .063 .970 62 .138 
Direct Intervention       
             Low Disordered Eating Group .973 105 .033 .969 105 .016 
             High Disordered Eating Group                          .975 75 .153 .900 75 <.001 
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The results of the Mixed Design Analysis of Variance are presented in Table 5.  The effect 

that addressed second part of hypothesis one is the interaction of disordered eating behavior by 

percentage of weight loss three months and from three months to 12 months.  The effect assessed 

if there was a differential trend in percent of weight loss across the two time measurement periods.  

An inspection of this table reveals that this effect was not significant, F(1, 417) = .046, p = .831).  

Therefore, there was no evidence to reject the null hypothesis that the trend of percentage of weight 

loss across the two time periods differed as a function of eating disordered behavior. The main 

effects of type of intervention, percent of weight lost at three months and at 12 months, and the 

interaction of type of intervention and percent of weight lost at three months and at 12 months, 

were not discussed here given they were discussed above.  
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Table 5. Mixed Design Analysis of Variance for History of Eating Disordered Behavior, Type of 
Intervention and Percent of Weight Loss at Three months and from Three Months to 12 Months. 
 

Source 
Between Sum 
of Squares 

df Mean Square F p 

Within Subject Effects      

Percent Weight Loss at three and 
12 months (Weight Loss) .101 1 .101 45.02 <.001 

Weight Loss by Eating Disorder 
Behavior .000 2 .000 .046 .831 

Weight Loss by Type of 
Intervention Interaction 
 

.019 1 .009 4.17 .016 

Weight Loss by Type of 
Intervention Interaction by 
Eating Disorder Behavior 
Interaction 

.003 2 .002 .761 .468 

Error .933 417 .002   

Between Subject Effects      

Eating Disorder Behavior .007 1 .091 3.45 .064 

Type of Intervention .017 2 .007 4.00 .019 

Type of Intervention by Eating 
Disorder Behavior 

.005 2 .008 
1.23 .292 

Error .871 417 .003   
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Hypothesis 3 

The third hypothesis stated that there would be a relationship between self-reported age of 

first diet attempt and eating disordered behavior. A chi-square analysis was used to address this 

hypothesis. The results of the chi-square analysis revealed a significant relationship, X2(4) = 34.13, 

p < .001.  A review of table 6 revealed that individuals who were age 41 and older when they made 

their first diet attempt had a higher percent (83.1%) in the no history of eating disordered behavior 

when compared to the other age groups.  In addition, individuals who were age 12 and younger 

when they made their first diet attempt had a higher percent (68.4%) in the group that reported a 

history of eating disorder behavior than the other age groups. 
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Table 6. Crosstabs of Age of First Diet Attempt by History of Eating Disordered Behavior 
 
 

 Age Group 12 or less 13-19 20-29 30-40 41 and older 

Group       

No History of Eating 
Disordered Behavior 

 12 
31.6% 

80 
48.8% 

65 
57.5% 

46 
58.2% 

59 
83.1% 

History of Eating 
Disordered Behavior 

 26 
68.4% 

84 
51.2% 

48 
42.5% 

33 
41.8% 

12 
16.9% 

 
Note: X2 (4) = 34.13, p <.001 
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Summary of Results 

 The analyses that addressed hypotheses one and two revealed that there was no evidence 

that there was a differential trend of percent weight loss at three months and between three and 12 

months as a function of age of first diet attempt and eating disordered behavior. There was a 

differential trend in percent weight loss as a function of the type of intervention the subjects 

received. The analysis of simple main effects revealed differences in percent weight loss at three 

months and 12 months within the computer and direct intervention groups, with greater weight 

loss at three months than between three months and 12 months in both groups. There were no 

differences in the workbook condition. The analyses also revealed greater percent of weight loss 

at three months when compared to between three and 12 months.  In addition, the intervention 

group had a greater percent of weight loss when compared to the workbook condition.  

The analysis that addressed the third hypothesis revealed a relationship between age of first 

diet attempt and eating disordered behavior. Those subjects who made their first diet attempt at 

age 40 or older were less likely to have engaged in eating disordered behavior when compared to 

the other age groups while those who first attempted dieting at age 12 or younger were more likely 

to have engaged in eating disorder behavior when compared to the other age groups. 

 

  



 
 
 

51 

Chapter IV: Discussion 

The current study analyzed pre- and post- intervention data from 424 participants enrolled 

in a 12-month behavioral weight loss intervention. Aim 1 sought to determine if the age of 

participants first dieting attempt and disordered eating behaviors were related to short- and long- 

term weight control success within a 12-month behavioral weight loss intervention, while 

controlling for intervention type. It was hypothesized that there would be a significant relationship 

between self-reported age of first dieting attempt and weight lost at three months and 12 months, 

while controlling for treatment condition. It was also hypothesized that participants who self-

reported dieting earlier would lose more weight in the first three months of the intervention than 

people who initiated dieting later in life and that participants who self-reported dieting earlier 

would lose less weight at the end of the intervention than people who initiated dieting later in life. 

Furthermore, it was hypothesized that there would be a significant relationship between the report 

of self-reported disordered eating behaviors used and the weight loss at three months and 12 

months, while controlling for treatment condition. Finally, it was hypothesized that participants 

who reported disordered eating behaviors would lose more weight in the first three months of the 

intervention than people who reported no disordered eating behaviors and that participants who 

reported disordered eating behaviors would lose less weight at the end of the intervention than 

people who reported no disordered eating behaviors.  

The analyses that addressed Aim 1 revealed that there was no evidence that there was a 

differential trend of percent weight loss at three months and between three and 12 months as a 

function of age of first diet attempt and eating disordered behavior.
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Given the age of first dieting attempt was not related to weight lost at three months and 12 

months, it is likely that this variable is not related to whether participants utilize more consistent 

weight loss behaviors. However, according to past research from this dataset, a history of a greater 

number of self-reported dieting attempts was associated with less weight loss during the 12-month 

behavioral weight loss program (Phillipson et al., 2020).  

Future research may want to further assess the influence of the age at which participants’ 

make their first dieting attempt and it’s relation to the amount of dieting attempts over one’s 

lifetime and consider the biological influence that more dieting attempts would have in weight loss 

trajectories within behavioral weight loss interventions. The self-reported use of disordered eating 

behaviors was also not related to weight lost at three months and 12 months. It is possible that 

participants felt motivated to not use extreme weight loss methods during the intervention. Future 

research may benefit from the continued assessment throughout weight loss interventions of 

whether participants use disordered eating behaviors upon starting the intervention. Additionally, 

this study broke the disordered eating behavior variable into either reporting no use of disordered 

eating behavior or reporting any. Future research may want to assess if specific disordered eating 

behaviors may be related to different weight loss trajectories. Additionally, it may be important to 

differentiate a participant who reports the use of one disordered eating behavior compared to a 

participant who is reporting five or six behaviors. Future research may also want to continue to 

identify other factors related to less consistent weight loss behaviors.  

There was a differential trend in percent weight loss as a function of the type of intervention 

the subjects received. The study found that a significant interaction existed between type of 

intervention and the percentage of weight lost at three months and between three and 12 months. 

Within the workbook condition, there were no differences in the percent weight lost at three 
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months and three to 12 months. Participants in the workbook condition lost 1.09 percent of their 

body weight between baseline and three months contrasted with participants gaining .04 percent 

of their body weight between three months and 12 months. This difference was not significant. 

However, significant differences in the percent weight loss at three months and three to 12 months 

were present in the computer condition and the intervention condition. Within the computer 

condition, participants lost a mean of 2.34 percent of their body weight between the initiation of 

the intervention and three months. This was contrasted with participants in the computer condition 

gaining .035 percent of their body weight between three and 12 months. Additionally, participants 

in the intervention group lost significantly more weight between the start of the intervention and 

three months than they did between three and twelve months. Specifically, participants in the 

intervention condition lost 3.26 percent of their body weight between the start and three months 

compared to gaining .053 percent of their weight between three and 12 months. These results are 

in line with previous research that note the difficulty of long-term weight loss and the propensity 

for participants to gain weight back in the long term (Fothergrill et al., 2016). These results also 

point to the importance of continuing to research and understand the behavioral and physiological 

underpinnings of weight loss recidivism to help support individuals with overweight and obesity 

in achieving and maintain weight loss.  

The transtheoretical model of behavior change and theories of motivation may be potential 

explanations for the significant difference between percent weight lost at start to three months and 

three months to 12 months. The transtheoretical model of change is a theory to explain human 

behavior change. It is broken into 5 stages including the pre-contemplation stage, the 

contemplation stage, the preparation stage, the action stage, and the maintenance stage (Pinheiro 

de Freitas et al., 2020). Within the pre-contemplation stage are individuals who do not intend to 
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change their behavior in the foreseeable future. The contemplation stage includes individuals that 

recognize the need for change but future action is required to shape their motivation. Within the 

preparation stage are individuals that are ready to change their behavior within the following 30 

days. Within the action stage are individuals that are capable of short and immediate changes for 

a period of up to six months. Finally, within the maintenance stage are individuals whose behavior 

has been changed over six months. This stage requires the prevention of relapse and consolidation 

of gains. (Pinheiro de Freitas et al., 2020) 

Studies have shown that the transtheoretical model of change can help guide intervention 

methodology to promote long lasting weight loss behaviors. High levels of readiness to change are 

considered critical to the long-term success of weight management (Wadden et al., 2005).  Pinheiro 

de Freitas et al. (2020) evaluated the effect of intervention performed according to the 

transtheoretical model of change in a primary care setting over 6 months. The intervention groups 

received personally tailored interventions depending on which stage of change they were in, and 

the intervention groups showed significantly more improvement with weight loss at the end of the 

6 month weight loss intervention. The intervention group also showed significant improvement in 

terms of BMI and blood glucose results comparative to the non-intervention group (Pinheiro de 

Freitas et al., 2020).  

Future research on the efficacy of behavioral weight loss interventions may consider 

assessing readiness for change before the intervention begins and again at three months. 

Participants in this study’s behavioral weight loss intervention seem to be mostly in the action 

phase at three months, considering they lost a significant percentage of their body weight in those 

three months. Due to the decline in percent of weight lost between three and twelve months it may 
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be important to use motivational interviewing techniques at this critical point, in order to help 

participants maintain action and progress to the maintenance phase.  

According to Armstrong et al. (2011) motivational interviewing is a directive, patient-

centered counselling approach focused on exploring and resolving ambivalence. Motivational 

interviewing emerged as an effective addiction treatment, yet seems to be efficacious in a weight 

loss population as well. In Armstrong et al.’s (2011) meta-analysis of motivational interviewing 

for weight loss randomized control trials, they found significant benefits within weight loss 

interventions such as significant reductions in body weight and body mass index. Additionally, 

Barnes & Ivezaj (2015) performed a systematic review of motivational interviewing for weight 

loss among adults in primary care settings. Their comprehensive literature review of 24 adult 

randomized controlled trials found that motivational interviewing techniques were associated with 

significant weight loss as post-treatment assessment compared to control groups and that 

participants in the motivational interviewing conditions were able to achieve at least 5% loss of 

initial body weight (Barnes & Ivezaj, 2015). Mirkarimi et al. (2017) found that motivational 

interviewing was effective in increasing the efficacy and continuity of weight loss. 

The results from this study indicate that the three-month point of a behavioral weight loss 

intervention might be a critical moment in participants weight loss trajectory to intervene 

regardless of whether the intervention is delivered over a computer or in person. Given the results, 

participants lost a clinically significant amount of weight during the first three months of the 

intervention, allowing associated cardiovascular health benefits associated with weight loss to 

occur (Jensen et al., 2013; Lemstra et al., 2016).  Future research may want to consider 

implementing psychoeducation on the positive influence of losing 2-3 percent of one’s body 

weight, in addition to using motivational interviewing techniques around the three-month mark, 
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and exploring if this is a technique that allows participants to continue to lose a significant percent 

of their weight. The results from this study also indicate that the three-month point of a behavioral 

weight loss intervention may be an important timepoint to re-assess whether participants are 

remaining in the action phase and heading towards the maintenance phase within the 

transtheoretical model, or whether participants seem to be slipping back into some old habits and 

moving back towards the contemplation or preparation phase. Future studies could implement 

qualitative measures to asses for readiness for change.  

Aim 2 of this study sought to determine whether the self-reported age of first diet attempt 

was related to the number of self-reported use of disordered eating behaviors. It was hypothesized 

that there would be a significant negative correlation between self-reported age of first diet attempt 

and the number of disordered eating behaviors, such that the younger a participant reported their 

first diet attempt, the more disordered eating behaviors they will report using. The analysis that 

addressed the second Aim revealed a relationship between age of first diet attempt and eating 

disordered behavior. Those subjects who made their first diet attempt at age 40 or older were less 

likely to have engaged in eating disordered behavior when compared to the other age groups while 

those who first attempted dieting at age 12 or younger were more likely to have engaged in eating 

disorder behavior when compared to the other age groups. For example, 68.4% of the participants 

who began dieting at the age of 12 or less also reported a history of eating disordered behaviors 

compared to only 16.9% of the participants who started dieting at the age of 41 and older. Of the 

participants who began dieting after the age of 40, 83.1% of them reported no history of eating 

disordered behavior.  

This finding is in line with past research. Rubinstein et al. (2010) examined whether 

participants’ history of attempting weight loss before the age of 12 was associated with the 
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development of binge eating disorder. Rubenstein et al. (2010) found that weight loss attempts in 

childhood may be a risk factor for the development of binge eating disorder in adults. Furthermore, 

Bornioli et al. (2019) explored the relationship of adolescent body dissatisfaction and disordered 

eating behaviors. This study found that body dissatisfaction in adolescence can lead to the 

development of numerous risky behaviors, including the development of disordered eating 

behaviors, as well as smoking, drug use, self-harm, and high-risk drinking (Bornioli et al., 2019). 

Bornioli et al. (2019) suggests that body dissatisfaction in adolescence should be considered a 

public health concern due to the long-term adverse effects of engaging in risky health behaviors. 

Thus, early interventions to promote body satisfaction may reduce the prevalence of later risky 

health behaviors among at risk populations (Bornioli et al., 2019).  

The findings from Aim 2 add to the body of evidence to suggest that early dieting attempts 

are associated with an increased risk of disordered eating behavior development (Bornioli et al., 

2019; Jebeile et al., 2019; Rubinstein et al., 2010). The findings from Aim 2 also point to the 

importance of the need for thoughtful approaches from caretakers and pediatricians in addressing 

childhood and adolescent obesity and weight loss given the known increase risk of the later 

development of disordered eating behaviors and eating disorders. One study noted that from 2006, 

pediatricians have made significant increases in their attempts to combat childhood and adolescent 

obesity and report more frequent conversations about weight loss (Belay et al., 2017). An 

integrated approach is important in considering the known risks of earlier dieting attempts and the 

relation to the development of disordered eating behaviors. Jebeile et al. (2019) explored eating 

disorder development risk within the treatment of obesity for children and adolescents. Their 

research notes that structured and professionally run obesity treatment interventions for children 

and adolescents result in fewer reported disordered eating related symptoms including bulimic 
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symptoms, binge eating, emotional eating, drive for thinness, and eating concern (Jebeile et al., 

2019). Thus, there seems to be greater risk for children and adolescents who diet independently, 

without professional supervision with informed providers.  

 Golden et al. (2013) note that the focus of weight loss efforts for children and adolescents 

should be on a healthy lifestyle rather than on weight and given the correct intervention for obesity 

prevention and treatment, it is possible to reduce the risk of the development of eating disordered 

behavior later in life. Specifically, Golden et al. (2013) note the importance of discouraging 

dieting, promoting positive body image, increasing the frequency of family meals, and carefully 

monitoring weight loss in children and adolescents.  There has been a more recent push for patient 

centered care and implementing ideas from the Health at Every Size Movement in pediatricians 

care of children and adolescents with obesity. For example, Cardel (2022) noted the importance 

that all conversations on obesity and weight stigma should use person-first, compassionate, and 

nonstigmatizing language in order to reduce the risk of weight loss attempts increasing the risk for 

the development of eating disordered behaviors.  

 In line with past findings from this study the intervention group had a significantly greater 

percent of weight loss when compared to the workbook condition (Wylie-Rosett et al., 2001). For 

example, the intervention condition lost 3.29 percent of their body weight compared to the 

workbook condition, which lost 1.01 percent of their body weight at the end of the intervention.  

Future research may benefit from looking at effect of COVID on weight loss results given 

the overall better success of more involved interventions and the prevention and lesser availability 

of in-person interventions due to the pandemic. Caldwell et al. (2022) noted the increase in 

prevalence of higher obesity and more weight gain during COVID. In their study, Caldwell et al. 

(2022) examined specific challenges faced by individuals with overweight or obesity who were 
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actively participating in behavioral weight loss studies. They found that increased levels of stress 

and anxiety affected participants’ ability and desire to adhere to the program (Caldwell et al., 

2022).  

Since the late 1990’s when this behavioral weight loss intervention was conducted, there 

have been vast improvements in technology. Ufholz & Bhargava (2021) conducted a review of 

telemedicine interventions for weight loss. They found that although the COVID-19 pandemic was 

damaging for weight loss efforts, telemedicine interventions could successfully help patients with 

obesity lose weight. Telemedicine services with videoconferencing features were found to be 

especially useful in increasing the efficacy of telemedicine weight loss efforts (Ufholz & 

Bhargava, 2021). With the increase in technology has come mobile apps that allow for coaching 

features, including the app Noom. Results from a study looking at the efficacy of Noom suggested 

that clinically important weight loss outcomes were related to the number of articles read, meals 

logged, steps recorded, messages to participants coach, exercise logged, weigh-ins, and days with 

1 meal logged per week (Carey et al., 2021). While this research points to more involved 

interventions producing greater weight loss outcomes, future research may want to examine 

differences in efficacy between in person interventions and newer technological advances with 

intensive mobile app interventions for weight loss.  

 

Limitations  

This study has limitations. For example, the data was collected in 1998. Despite the gap in 

time, the data can still provide useful insights and guide future weight loss research. The measures 

that were administered at baseline (Questionnaire on Eating and Weight Patterns) have been 

validated and are still used in research today. Furthermore, the behavioral weight loss intervention 
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included a dual focus on both diet and exercise, and last 12-months, following the current Obesity 

Guidelines for optimal behavioral weight loss intervention procedures. These data are still being 

used to examine different aspects related to success within behavioral weight loss interventions 

and weight control. Therefore, the current study provides valuable and relevant data despite the 

time that has passed. The data collected at baseline was largely self-reported, which may have been 

influenced by the $100 dollar deposit and could have led people to under-report eating disorder 

symptoms or other behaviors related to their weight. Participants from this study were largely 

white (84%) and over half of the participants acquired a college or graduate degree (58.2%) 

limiting the generalizability of the data to more diverse populations. Additionally, this study’s 

proposed analyses did not differentiate results between gender or incorporate participants’ current 

age within the analyses. This sample was representative in terms of gender and age of most 

behavioral weight loss interventions (Wilfey et al., 2018). An additional possible limitation of the 

study is that the proposed analyses looked only at data for participants who had completed the 

year-long behavioral weight loss intervention. Other studies have found differences between 

completers and non-completers during weight loss interventions. However, statistics were run at 

baseline that suggest there were no differences between characteristics of completers and non-

completers, Lastly, the study did not collect data after the conclusion of the 12-month intervention. 

Thus, there is no data on who maintained their weight loss past the 12-months.   

 

Conclusion 

 In summary, the age of first diet attempt and the use of disordered eating behaviors were 

not significantly related to weight loss at three months and between three and 12 months. However, 

participants lost more weight in the first three months of the intervention than they did between 3 
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and 12 months. In line with past findings, this paper points to the difficulty people have in 

maintaining long term weight loss. Using the transtheoretical model of change and motivational 

interviewing techniques around the 3-month mark may lead to improvements in continued weight 

loss. Also, in line with past findings, participants within the computer and intervention conditions 

lost significantly more weight between baseline and three months than three months to 12 months. 

The more intensive interventions were more efficacious for weight loss results. Participants who 

started dieting younger in life was related to participants using disordered eating behaviors.  In 

terms of clinical practice, this paper adds to the existing body of literature that points to the 

importance of care when addressing childhood obesity and weight loss due to the known adverse 

health effects from the development of disordered eating.  
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