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ABSTRACT 

  

 One effective method of addressing obesity as a serious public health problem in the 

United States and worldwide has been through behavioral weight management programs.  

However, these programs have prototypically led to weight loss that is regained after 

approximately 6 months, leading scientists and practitioners to seek out improved protocols for 

maintenance of weight loss.  Acceptance- and mindfulness-based approaches have been 

successfully employed in a number of health-related areas to improve patient outcomes.  This 

study was an attempt to augment a traditional weight management program with acceptance and 

commitment therapy (ACT), in the hopes of improving outcomes, especially with respect to 

increasing patients’ physical activity.  Participants were 137 patients referred by their physicians 

and enrolled in the maintenance phase of a hospital-based weight management program.  Nearly 

a third of them (n = 45) received a 4-week module of ACT aimed at increasing psychological 

flexibility and values-oriented physical activity, while the remaining 92 continued to receive 

treatment-as-usual during this time, consisting of an evidence-based protocol that promoted 

regular physical activity and consumption of fruits, vegetables, and low-calorie meal 

replacement products.  The ACT intervention failed to increase physical activity levels or show 

significant effects on any of the other outcome variables apart from males who received it losing 

more weight than other patients during the 4 weeks of treatment before then regaining it during 

12 weeks of posttreatment.  No expected dose-response or mediating relationships between 

reductions in experiential avoidance and treatment gains were found for the ACT group, 

although patients receiving it showed increased engagement in their weight management 

program based on higher attendance during posttreatment meetings.  Limitations of the study and 

considerations for future research are discussed. 
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CHAPTER 1 

INTRODUCTION 

 Obesity is a serious and looming public health problem.  A growing 35.7% of adults and 

16.9% of children and adolescents in the United States (US) are obese (Ogden, Carroll, Kit, & 

Flegal, 2012).  The Centers for Disease Control and Prevention (2012) define obesity as 

indicating a body mass index (BMI) of 30.0 or higher, a value derived from one’s height and 

weight.  Individuals who meet this criterion are at much greater risk for a wide array of physical 

and mental health problems than their slimmer peers, most notably diabetes as well as other 

metabolic problems, cardiovascular disease, and a number of cancers, in addition to mood and 

anxiety disorders (Harvard School of Public Health, n.d.; Kushner, Lawrence, & Kumar, 2013; 

Steelman & Westman, 2010; Withrow & Alter, 2011).  Subclinical levels of psychological 

suffering associated with obesity, as well as discriminatory treatment based on body fatness, are 

also widespread (Phelan et al., 2015; Puhl & Heuer, 2010; Washington, 2011).  Furthermore, 

there are estimates that as much as 21% of healthcare spending in the US is attributable to 

obesity (Cawley & Meyerhoefer, 2012), and this drain on our economy may grow by as much as 

$66 billion per year if left unchecked (Wang, McPherson, Marsh, Gortmaker, & Brown, 2011).  

In short, obesity is an increasingly prevalent condition that detracts from individual and societal 

health. 

 Because of the various problems associated with obesity, attempts to explain and combat 

it have emerged from various professional fields of study and practice.  At the simplest level, 

obesity is caused by an energy surplus in which one’s energy input is greater than output 

(Steelman & Westman, 2010).  Often times the goals of obesity treatments are separated into 

weight loss and maintenance of weight loss, with the latter viewed as more difficult than the 
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former (Hawks & Gast, 1998).  Psychologists, too, have attempted to help people achieve weight 

loss and maintenance, and are most interested in changing behaviors that impact the energy 

balance (typically diet and exercise) in order to reduce obesity, thereby lessening suffering and 

risk of disease.  For people trying to lose weight, psychological treatments are best focused on 

dietary changes.  Meanwhile, for those seeking to sustain weight loss, the optimal psychological 

interventions are those that target physical activity, as energy output is the most important factor 

in long-term maintenance of weight loss (Kushner et al., 2013; Steelman & Westman, 2010). 

Purpose of Study 

 The purpose of this study is to investigate the effects of one such psychologically-

oriented attempt at behavior change and weight loss.  Specifically, this project seeks to examine 

whether outcomes from an extant weight maintenance program were improved by the addition of 

a brief intervention based on the principles of acceptance and commitment therapy (Hayes, 

Strosahl, & Wilson, 2012) and aimed at increasing physical activity.  Before elaborating on the 

details of the study, a more in-depth look at the problem of obesity, the energy balance and its 

most influential contributors, and obesity treatments similar to the one studied herein is 

warranted. 
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CHAPTER 2 

LITERATURE REVIEW 

 Obesity is a highly complex public health problem influenced by a complex array of 

variables thereby providing many entry points for both prevention and treatment.  The term 

“obesity” refers to an excess of body fat and is typically measured by a weight-to-height ratio 

known as body mass index (BMI), where a score of 30.0 or higher indicates obesity and a score 

of 25.0 - 25.9 refers to the marginal category, overweight (see Appendix A; Centers for Disease 

Control and Prevention, 2012).  As will be discussed further, BMI is known to be an imperfect 

measure of body fatness (Nuttall, 2015).  However, it has been retained as the standard obesity 

assessment within the health sciences community due to its simplicity, availability, and ease of 

use (Canadian, 2015; Fletcher, 2014). 

Epidemiological Data 

 Obesity has quickly become one of the more widespread and unmanageable modern 

health concerns faced by humans.  As culture and technology allow us to navigate our physical 

environments with increasing ease and efficiency, and as more technologies are designed and 

deployed to do the laborious work we once did, humans languish.  All the while, we are 

consuming more energy (calories) than ever before — calories that are densely embedded in 

what has been dubbed as our “obesogenic environment” (Steelman & Westman, 2010).  The 

most recent data from the recurring National Health and Nutrition Examination Survey 

(NHANES) indicated that in 2009-2010, 35.7% of adults in the US were obese (Ogden et al., 

2012).  Prevalence rates for women and men in any age group did not significantly differ, though 

individuals of 60 or more years were more likely to be obese.  Among children and adolescents 

in 2009-2010, 16.9% were obese, and prevalence rates for boys were significantly higher at 
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18.6% versus 15.0% for girls (Ogden et al., 2012).  Over the last decade, the US has seen the 

growth in obesity rates for both women and girls level off, while obesity rates in both men and 

boys have continued to climb to where they now reach or exceed those of their female 

counterparts (Ogden et al., 2012).  The US is certainly not alone in its protracted and daunting 

“war on fat.” Thirteen percent of all adults worldwide were obese in 2014, a statistic that might 

seem modest if it did not represent a doubling since the year 1980 (World Health Organization, 

2015).  Furthermore, the way that this epidemic is distributed over the globe is by no means 

egalitarian.  The prevalence of obesity is as low as 5% in rural China and Japan, yet it reaches as 

high as 75% in urban Samoa (Steelman & Westman, 2010). 

Consequences 

 The health consequences of obesity for humans range from the physiological to the 

psychological, and obesity may now be more reliably linked to chronic disease and low quality 

of life than are smoking or excessive drinking (Withrow & Alter, 2011).   

 Diabetes.  Currently, type 2 diabetes mellitus appears to be the condition most strongly 

linked to the presence of excess body fat.  Obese men’s risk of developing this chronic disease is 

seven times that of normal weight men, while obese women carry 12 times greater risk than their 

normal weight counterparts (Harvard School of Public Health, n.d.).  In contrast, losing weight 

can stave off the onset of diabetes in high risk persons (Harvard School of Public Health, n.d.).  

Among those who have already developed type 2 diabetes mellitus, it is estimated that 60 - 90% 

are obese (Kushner et al., 2013).  Here again, weight loss seems to be critical in what has 

recently been called a “paradigm shift from a ‘glucose-centered’ to an ‘obesity-centered’ view of 

[diabetes] management” (Kushner et al., 2013, p. 126).  In other words, weight loss is 

increasingly replacing glucose regulation as the central goal of diabetes treatment, as even a 
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modest reduction of 5 - 7% of one’s body weight improves the body’s ability to regulate glucose 

adaptively (Kushner et al., 2013). 

 Cardiovascular disease.  Obesity’s connection to cardiovascular disease is also 

pronounced (Harvard School of Public Health, n.d.).  This includes conditions such as 

hypertension (high blood pressure), coronary artery disease, myocardial infarction (heart attack), 

angina, heart failure, and ischemic (clot-caused) stroke.  For example, people who are obese have 

an 81% higher risk of developing coronary artery disease and a 64% higher risk of suffering an 

ischemic stroke (Harvard School of Public Health, n.d.).  A portion of this risk seems to take an 

indirect pathway from obesity to cardiovascular disease by way of insulin resistance, diabetes, 

unfavorable lipid levels, and poor cardiovascular fitness due to lack of physical activity (Kushner 

et al., 2013).  However, obesity also acts as an independent risk factor increasing the likelihood 

of cardiovascular disease above and beyond those other pathologies (Kushner et al., 2013).   

 There are a number of proposed explanations for this link, such as the inflammation 

produced by fat cells, but it appears that a BMI between 20.0 - 24.9 confers the lowest risk of 

death regardless of cause (Kushner et al., 2013).  Interestingly, all body fat is not held equal.  

Obesity wherein fat is primarily deposited around the midsection, or “central” obesity, puts one 

at greater risk of cardiovascular disease than fat that is otherwise distributed (Kushner et al., 

2013).  Because even modest weight loss is associated with reduced likelihood of cardiovascular 

disease, weight loss is a core component of treatment for those a risk for this condition as well as 

those already affected (Harvard School of Public Health, n.d.; Kushner et al., 2013; Lavie, 

Milani, & Ventura, 2009). 

 Cancer.  Cancers are another area of concern for obese individuals, who die in greater 

numbers from esophageal, colon, rectal, pancreatic, hepatic (liver), kidney, and gallbladder 
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cancers, as well as from multiple myeloma and non-Hodgkins’ lymphoma (Steelman & 

Westman, 2010).  Obesity also has known links to leukemia, endometrial, breast, ovarian, and 

prostate cancers (Harvard School of Public Health, n.d.; Steelman & Westman, 2010).   

 Other disease states.  A sampling of the other conditions to which obesity is 

demonstrably linked include Alzheimer’s dementia, polycystic ovarian syndrome, miscarriage, 

maternal complications and death, infertility in both females and males, erectile dysfunction, 

obstructive sleep apnea, asthma, chronic obstructive airway disease, gastritis, acid reflux, 

osteoarthritis and joint replacement, musculoskeletal pain, gallstones, gout, and kidney and liver 

disease and failure (Harvard School of Public Health, n.d.; Kushner et al., 2013). 

 Psychological dysfunction.  Most of the available research has linked obesity to mood 

and anxiety disorders.  Depressive and bipolar disorders, as well as generalized anxiety disorder, 

panic disorder without agoraphobia, specific phobia, and posttraumatic stress disorder have been 

epidemiologically linked to obesity (Bodenlos, Lemon, Schneider, August, & Pagoto, 2011; 

Scott et al., 2008).  Mood disorders are 1.25 - 1.60 times as prevalent in an obese population than 

in a normal weight population, and anxiety disorders are 1.50 - 1.68 times as common (Kushner 

et al., 2013).  For major depressive disorder specifically, an obese individual is 1.5 - 2.0 times as 

likely as a normal weight person to be diagnosed with the disorder within her or his lifetime 

(Steelman & Westman, 2010).  One limitation of this research is that much of the data are 

correlational in nature, thus we cannot definitively state that obesity causes psychological 

disorders or that psychological disorders cause obesity.  It may also be the case that one or more 

third variables account, at least partially, for the relationship between obesity and mood/anxiety 

disorders.  For example, Shelton and Miller (2011) have suggested that inflammation may 

mediate the correlation between depression and obesity. 
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 There appear to be cultural and racial differences in how strongly obesity is linked to 

psychological disorders.  In one nationally representative cross-sectional sample, obese Blacks 

were 24% more likely than Black people of normal weight to have experienced a mood disorder, 

and 63% more likely to have experienced an anxiety disorder over the past year.  Whites were 

30% more likely than White people of normal weight to have experienced a mood disorder and 

40% more likely to have experienced an anxiety disorder within the past year.  Latinos who were 

obese were 26% more likely than Latino people of normal weight to have experienced a mood 

disorder and 45% more likely to have experienced an anxiety disorder within the past year 

(Bodenlos et al., 2011).  Another longitudinal study showed that overweight and obese people 

were more likely to develop depression over time, and that association was stronger for Whites 

and females (Xiang & An, 2015).  While the above research was conducted with adults, obesity 

is also linked to negative emotionality in children and adolescents (Lu et al., 2012). 

 Shame and stigma.  Even among those who do not develop a diagnosable psychological 

disorder associated with being overweight or obese, ruminative negative evaluations of the self 

and low self-worth due to body image are exceedingly common.  It’s no surprise, as the 

pervasive and insidious stigma associated with having an abundance of body fat begins in 

childhood and manifests in real-world discriminatory experiences (Washington, 2011).  People 

who are obese have been shown to trigger dislike, disgust, anger, and blame in those around 

them, and they are often the victims of prejudice and derogatory comments (Phelan et al., 2015).   

 Negative attitudes about overweight and obese people are observed in children as young 

as 3 years old (Puhl & Heuer, 2010), and as early as preschool, overweight and obese children of 

all races and ethnicities are teased and bullied about their weight.  They are labeled as 

undesirable, lazy, unintelligent, ugly, mean, and unhappy (Washington, 2011).  This teasing and 
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bullying is linked to worse psychological outcomes, increased suicidal thoughts and attempts, 

and reduced academic achievement (Kushner et al., 2013).  What’s more, a “vicious cycle” is 

created, in that being teased about weight makes a child even less likely to eat healthily and 

exercise at school (Washington, 2011).  In fact, both children and adults, are more likely to 

engage in unhealthy eating, overeating, and binge eating, as well as feel less motivated to diet or 

engage in physical activity when they experience stigmatization and shame regarding their 

weight (Nolan & Eshleman, 2016; O’Brien et al., 2016; Vartanian, Pinkus, & Smyth, 2016; 

Vartanian & Porter, 2016).  

 Weight-related cruelties (whether consciously performed or manifested as unconscious 

negative biases) are not limited to obese children’s peers.  Their teachers also perceive them as 

messy, overemotional, as well as less successful, and hold lower expectations for their abilities in 

various domains (Washington, 2011).  Unfortunately, teacher expectations tend to create self-

fulfilling prophecies whereby a student’s academic performance is then influenced by a teacher’s 

initial expectations, regardless of the validity (or invalidity) of those assumptions (Rosenthal & 

Fode, 1963; Rosenthal & Jacobson, 1963).  Obese children also suffer at home, as 47% of 

overweight females and 34% of overweight males reported being teased by a family member in 

one study (Washington, 2011).  This teasing may be just one part of a generally less-supportive 

stance toward the obese child, as overweight females have been found to receive less college-

related financial help from parents than nonoverweight females, despite accounting for parental 

income, race, family size, and education levels (Washington, 2011). 

 The psychological pain of being obese can also lead to dangerous and sometimes deadly 

attempts to achieve weight loss by any means necessary, such as restrictive eating patterns or 

extreme diets that could grow into an eating disorder (Kushner et al., 2013).  Both explicit and 
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implicit “fat shaming” are rampant, within White Western culture in particular, but increasingly 

on an interracial and global scale as well (Hyde & Else-Quest, 2013; Kring, Johnson, Davison, & 

Neale, 2014).  Experts in body shame and eating disorders have indicated that these self-loathing 

and self-destructive behavior patterns are a kind of cultural contagion that is spreading outward 

from Western culture via the global marketplace of ideas (Edquist, 2004; Hyde & Else-Quest, 

2013; Kring et al., 2014; Pike, Hoek, & Dunne, 2014).  These cultural exchanges occur not only 

person-to-person, but also through media, as the entertainment and advertising industries 

consistently cast thin characters as dynamic, desirable, sexual, and able; while portraying fat 

characters as stereotypical, ridiculous, unsexual, and floundering (Washington, 2011).  Many 

social commentators (e.g., Phelan et al., 2015; Puhl & Heuer, 2010; Washington, 2011) have 

noted that expressing anti-obese sentiments in the media and in person, (whether indirectly or 

explicitly) remains socially acceptable relative to negative attitudes about other social groups.  

This may be caused in part by the view that weight stigmatization is somehow a deterrent to 

weight gain or motivates obese people to lose weight, despite ample evidence to the contrary, 

including indicators that weight stigma is as harmful to health as the excessive pounds 

themselves (Puhl & Heuer, 2010; Washington, 2011).  Another factor that seems to drive 

derision about body fatness is the perception that obesity is a defect that individuals continually 

choose with their slothfulness and poor self-control, rather than a complex condition determined 

largely by genetic and environmental variables (Puhl & Heuer, 2010). 

 Discrimination.  Negative attitudes about obesity inflict more than just psychological 

pain and social isolation—they also translate into measurable discrimination and oppression.  In 

fact, the prevalence of weight-based discrimination has grown by 66% in 10 years and is now 

reported at levels similar to race- and age-based discrimination (Puhl & Heuer, 2010; 
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Washington, 2011).  It is unclear whether this increase may be due to higher obesity prevalence, 

more derisive societal attitudes toward the obese, or some combination of the two (Washington, 

2011).  In any case, when employment qualifications are held equal, “fat people” are given lower 

applicant ratings, are “perceived to be unfit for jobs involving face-to-face interactions,” and are 

less likely to be hired than thinner people (Washington, 2011, p. A94-2).  One meta-analysis 

found that weight-based discrimination related to employment also extended to job placement, 

wages, and performance evaluations, as well as disciplinary actions and termination (Vanhove & 

Gordon, 2014).  This may be because both overweight and obese job applicants are perceived as 

having poor self-discipline, supervisory ability, ambition, productivity, and even personal 

hygiene (Washington, 2011).  If indeed they are fortunate enough to be hired, obese employees 

are given less promotions and seen as lazy and incompetent by coworkers and supervisors alike 

(Washington, 2011).  Perhaps not surprisingly, then, overweight and “mildly obese” employees 

earn 1 - 6% less than their average-weight counterparts in similar jobs, while “morbidly obese” 

white women may earn as little as 20 - 24% less than their average-weight counterparts (Maranto 

& Stenoien, 2000; Washington, 2011).  Relatedly, several studies have demonstrated the weight-

related wage gap is more pronounced for women than for men, and for white women in 

particular (Maranto & Stenoien, 2000; Vanhove & Gordon, 2014; Washington, 2011). 

 The problems for an obese individual are only compounded when they are discriminated 

against while seeking the very physiological and mental health care they need.  Physicians self-

report strong negative opinions about the obese (Phelan et al., 2015), including a preference not 

to treat them (Raves, Brewis, Trainer, Han, & Wutich, 2016).  Consistent with this, they spend 

less time and have shorter discussions with overweight and obese patients than with normal-

weight patients, and they order fewer preventive screenings and treatments for them 



  

11 
 

(Washington, 2011).  Medical care of the obese tends to be less patient-centered, and this deficit 

is associated with patient mistrust, lower adherence to treatment, and poorer treatment outcomes 

(Phelan et al., 2015).  In fact, even providers specializing in obesity treatment demonstrate these 

biases, and among a sample (N = 300) of patients undergoing bariatric surgery for weight loss, 

62% reported experiencing some type of weight-based stigmatization from physicians, and 45% 

from nurses (Raves et al., 2016).  Downstream, patients reporting more stigmatizing experiences 

and internalized shame about their weight exhibited poorer postsurgical dietary and physical 

activity adherence, decreasing the likelihood of successful surgical outcomes over the long term 

(Raves et al., 2016).  Another major concern for the overweight and obese is the tendency for 

physicians to attribute all or most of their health-related complaints to their body fatness while 

ignoring other, potentially critical, explanations and interventions (Phelan et al., 2015).   

 An analog study showed that mental health providers, too, are prone to discriminating 

against the obese.  When presented with identical descriptive vignettes accompanied by a 

photograph of either a normal-weight, overweight, or obese woman, practitioners perceived more 

negative psychological symptoms in the obese than in other “clients.” With reported 

symptomatology held equal, a single photo depicting obesity caused mental health workers to 

perceive significantly greater agitation, emotional behavior, impaired judgment, inadequate 

hygiene, inappropriate behavior, obsessive-compulsive behavior, self-injurious behavior, 

stereotyped behavior, egocentrism, hypochondriasis, intolerance for change, and suspiciousness 

(Young & Powell, 1985). 

 Societal costs.  The negative impacts of obesity extend beyond the health of individuals 

and into the well-being of human societies and economies more broadly.  One systematic review 

(Withrow & Alter, 2011) of 32 articles estimating direct costs to society found that 0.7 - 2.8% of 
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a given country’s healthcare expenses were directly due to obesity, and obese people tended to 

require 30% greater medical costs than normal weight individuals.  Countries examined included 

Australia, Brazil, Canada, China, France, Italy, Ireland, Japan, New Zealand, Sweden, 

Switzerland, and the US (Withrow & Alter, 2011).  Cawley and Meyerhoefer (2012) found that 

obesity accounted for a much higher 21% of US healthcare spending, an amount that reached 

$190 billion as far back as 2005.  Some researchers predict this spending could continue to 

increase by as much as $66 billion per year in the US alone (Wang, McPherson, Marsh, 

Gortmaker, & Brown, 2011).  It is clear that obesity burdens both individuals and the social 

systems they inhabit, reducing quality of life through multiple pathways. 

The Energy Balance 

Given the injurious effects of obesity in almost every domain of personal and communal 

health, much attention and effort has been spent trying to determine the various contributing 

causes of fat accumulation.  The current body of research suggests that obesity is a multifaceted 

phenomenon determined by a wide array of risk factors, many of which interact with one another 

in complex ways.  However, at its most simplistic level, obesity is a consequence of a positive 

energy balance — in other words, it is the result of a human’s greater energy input than output. 

 From a biological perspective, the energy balance has been studied at length.  In the past, 

the excess body fat in overweight and obesity was simplistically conceptualized as the direct 

byproduct of a straightforward energy imbalance (more energy input than output).  Fat cells were 

seen as passive receptacles, “storing” energy until an obese person tips her or his energy 

imbalance toward an energy deficit (Steelman & Westman, 2010).  More recently, a much more 

complex and nuanced view of energy balance and white adipose (fat) tissue has emerged.  In 

fact, a multitude of biological and environmental factors exert influence on our energy output, 
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which can be broken down into the basal metabolic rate (energy used to fuel cellular processes in 

a resting state), adaptive thermogenesis (energy used to respond to challenging stimuli such as 

substances ingested, extreme temperatures, and stress), and physical activity involving both 

voluntary and involuntary movements (Kushner et al., 2013).   

 How efficiently the body uses energy (and thus how much energy is leftover to 

potentially lead to weight gain) seems to be affected most by the sympathetic nervous system 

(SNS; via norepinephrine), the hormone leptin, and the less-understood brown adipose (fat) 

tissue (BAT; Kushner et al., 2013).  Reduced energy intake (or recent weight loss) appears to 

lead to the body’s active defense of a weight “set point” by way of lowering the resting 

metabolic rate, diminishing SNS activity, increasing the efficiency of musculoskeletal work, 

reducing involuntary physical activity such as movement during sleep, and suppressing leptin, 

which signals “starvation” and instigates increased food intake (Kushner et al., 2013).  There is 

significant individual variability among humans in the degree to which these protective measures 

are engaged, meaning that obese individuals whose bodies are particularly adept at increasing 

“efficiency” in response to an energy deficit may struggle more to lose weight under 

circumstances that are otherwise identical (Kushner et al., 2013). 

 As alluded to previously, the idea of fat cells as passive storage units is quickly being 

outmoded by a more complicated story.  White adipose tissue (WAT) is now understood to be “a 

regulated and coordinated endocrine organ with effects on energy intake, energy dissipation, and 

metabolic function” (Kushner et al., 2013, p. 26).  In fact, in obese subjects WAT can surpass 

skin as the largest organ in the body.  In addition to removing triacylglycerol (energy) from the 

bloodstream and storing it either by expansion of extant cells or by cell genesis, WAT 

synthesizes cholesterol and prostaglandins, as well as releasing over 60 types of “adipokines” 
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(cell signaling proteins released by fat cells; Kushner et al., 2013).  Many of these chemicals are 

inflammatory and produce a constant state of low-grade inflammation in the obese individual.  

Others, such as leptin, adiponectin, and interleukin-6, send signals to the brain that influence a 

person’s energy input, energy output, and metabolism (Kushner et al., 2013). 

 If WAT is the villain of the fat story, BAT is the protagonist.  BAT was previously 

believed to disappear after infancy in humans.  In contrast to WAT, BAT has not proved to be 

inflammatory.  It also generates heat and dissipates excess energy in the process (Kushner et al., 

2013).  Researchers are now discovering that adults retain some BAT and may be able to 

increase their BAT stores by activating the sympathetic nervous system.  This increase in BAT 

might then aid in an obese person’s struggle to deplete their WAT stores (Kushner et al., 2013). 

Behaviors Impacting the Energy Balance 

Because this study is psychological in nature, of greatest interest are those voluntary 

human behaviors that most impact body fatness, as these actions may be either supported or 

undermined by several psychological variables that may themselves be amenable to targeted 

change efforts. 

Nutrition.  The current consensus in medicine is that a person’s energy intake, or diet, is 

the most critical target in initiating weight loss in an obese person (Kushner et al., 2013; 

Steelman & Westman, 2010).  Less agreement, however, exists about the most effective way in 

which to alter the diet.  Some maintain that decreasing caloric intake, regardless of the 

proportions of macronutrients (protein, fat, and simple/complex carbohydrates), is the key 

(Kushner et al., 2013).  They suggest the futility of attempted macronutrient control (such as 

restriction of carbohydrates) given the degree of variation in individual and cultural traditions 

and taste preferences (Kushner et al., 2013).   
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 Typical calorie restriction diets involve calculating total daily energy expenditure (using 

equations that account for gender, height, weight, and age) and planning to consume 500-1000 

calories less daily than what is needed to maintain current weight — an amount that is often 

around 2000 calories (Kushner et al., 2013).  This type of diet is known to lead to weight loss of 

1-2 pounds per week (Kushner et al., 2013).  Some diets utilize “meal replacements,” low-

calorie, high-nutrient foods (e.g., frozen entrees, shakes, and bars), prepackaged to aid in 

reducing energy intake while maximizing convenience.  Augmentation with meal replacements 

leads to average weight loss of over 5 pounds more than diets where no meal replacements are 

used (Kushner et al., 2013).   

More restrictive very low-calorie diets (VLCDs) may limit a person to as few as 800 

calories per day and are recommended only if supervised closely by a medical professional 

(Kushner et al., 2013).  They lead to an average of 49 pounds of initial weight loss for women 

and 70 pounds for men; however, this tends to be followed by weight regain of 35 - 50% within 

the first year (Kushner et al., 2013).  Over the long term, VLCDs are no more or less effective 

than their less severe counterparts (Kushner et al., 2013).  Both are meant to deliver needed 

nutrients while forcing on overall energy deficit in which stored energy must be mobilized to 

fuel energy expenditure (Steelman & Westman, 2010). 

Others argue that the “a calorie is a calorie” approach (focusing on reduction of calorie 

intake irrespective of food type) is insufficient, and that various types of foods, holding calories 

equal, interact heterogeneously with the human body upon ingestion (Duncan, Ahmadian, 

Jaworski, Sarkadi-Nagy, & Sook Sul, 2007; Lucan & DiNicolantonio, 2014).  Biologically, 

identical amounts of “energy” delivered in different formats (e.g., protein, fat, or simple/complex 

carbohydrate) are known to have different effects on lipolysis (the use of stored triacylglycerol 
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within WAT), metabolism, and appetite (Duncan et al., 2007; Lucan & DiNicolantonio, 2014).  

For example, proteins are better appetite suppressants than fats or carbohydrates, and a high-

protein diet induces more thermogenesis than a diet high in carbohydrates (Kushner et al., 2013).  

Other substances consumed may be “lipolytic” (e.g., calcium, caffeine), or “antilipolytic” (e.g., 

ethanol or alcohol), acting through various cellular pathways to undermine or support weight loss 

(Duncan et al., 2007).   

Some experts in obesity treatment promote a low-carbohydrate or “ketogenic” diet as the 

purported best approach to weight loss, based on the finding that carbohydrate consumption of 

less than around 50 grams per day triggers the body to burn fatty acids and ketone bodies as fuel 

rather than fatty acids and glucose, thereby inducing lipolysis (Steelman & Westman, 2010).  

This type of diet has been effective at producing weight loss and favorable changes in 

cardiometabolic risk factors (Steelman & Westman, 2010).  The most common side effects of 

calorie- and carbohydrate-restricting diets are listed as weakness, fatigue, and lightheadedness; 

low carbohydrate diets are also associated with muscle cramps, nausea, and constipation 

(Kushner et al., 2013; Steelman & Westman, 2010). 

Prescribing a calorie deficit of any kind can be clinically challenging, and not only due to 

side effects.  Patients often experience stunted progress in losing weight despite exercising 

increased self-control, making healthier food selections, and tolerating the discomfort of hunger 

(Kushner et al, 2013).  This is because an obese or overweight patient’s body often adapts in 

ways that negate their reduced caloric intake in defense of a weight “set point.”  In fact, one 

estimate posited that within 72 hr of calorie restriction, resting metabolic rate drops (representing 

an increase in the energy efficiency of physiological processes) and can dip as low as 45% of 

baseline resting metabolic rate if the individual has lost a sufficient (10%) amount of their body 
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weight.  This thrifty metabolism may not bounce back until the original weight is regained, 

leading to frustration and feelings of helplessness in even the most determined patients (Hawks 

& Gast, 1998). 

 Physical activity.  Energy output is one of the two opposing forces that make up a 

person’s energy balance (or imbalance, as the case may be).  However, as previously discussed, 

energy output is now understood as a complex phenomenon comprised of multiple modes of 

energy expenditure — only some of which are under voluntary control (Kushner et al., 2013).  

From a psychological perspective, then, increasing voluntary physical activity, whether in the 

form of physically-demanding activities of daily living or a formal “exercise” routine, continues 

to be a core component of the treatment of obesity (Kushner et al., 2013; Steelman & Westman, 

2010).   

Although diet and nutrition are more effective and powerful components of producing 

weight loss initially, physical activity (or energy use) exhibits a dose-response relationship with 

weight loss and is the most important component of maintenance of weight loss (Steelman & 

Westman, 2010).  For example, studies comparing weight loss results following changes in diet 

versus exercise have shown stronger effects for physical activity at 12- to 18-month follow-ups 

(Steelman & Westman, 2010).  A recent meta-analysis described similar findings, wherein diet-

only interventions were just as effective as diet plus exercise interventions in the short term, but 

outcomes were better a year later if physical activity was included (Johns, Hartmann-Boyce, 

Jebb, & Aveyard, 2014).  This is critical, because weight regain after a period of weight loss 

(often equal or greater than the amount lost) is exceedingly common and remains one of the most 

challenging and unresolved issues in the field of weight management (Goldberg & King, 2007; 

Hawks & Gast, 1998; Kushner et al, 2013).  Weight “cycling” is prevalent and is linked to 
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increased risk of heart disease and death (Steelman & Westman, 2010).  In addition to its role in 

weight loss maintenance, combining dietary changes with exercise tends to be more effective 

than diet-only or exercise-only in triggering initial weight losses; therefore, physical activity is 

relevant to both phases of treatment (Steelman & Westman, 2010).   

Though physical activity appears crucial, authorities on the subject do not always agree 

on the quantity or quality of exercise needed to prevent initial weight gain, cause weight loss, or 

prevent weight regain (Steelman & Westman, 2010).  Nevertheless, some evidence-based 

guidelines have been provided.  As cited by Steelman and Westman (2010), as of 2008 the US 

Department of Health and Human Services recommends 150-300 weekly min of physical 

activity for the prevention of the weight gain.  This may protect against the average yearly 

weight gain of 1-3% (Steelman & Westman, 2010), or roughly 2 yearly pounds (Goldberg & 

King, 2007), with which Americans struggle.  For individuals who are currently obese or 

overweight, a beginning treatment goal recommended by the American College of Sports 

Medicine (ACSM) is to reach a minimum of 150 weekly min of moderate-intensity exercise.  

This might include walking briskly, light bicycling, casual basketball, leisure swimming, and 

even active household chores (Kushner et al., 2013).  However, increases up to 200-300 weekly 

min may be necessary to lose weight.  In fact, there is evidence that 420-630 weekly min may be 

required to continue losing weight over the long term — that’s 60-90 min every day (Kushner et 

al., 2013; Steelman & Westman, 2010).  Similarly, for those who have already lost weight, 

undertaking 200-275 weekly min of moderate-intensity physical activity has been associated 

with more success with avoiding regain (Steelman & Westman, 2010). 

Attempts have been made to determine what intensity of physical activity leads to 

optimal weight loss results.  However, there is currently “no evidence that exercise intensity has 
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an effect on weight reduction or weight maintenance independent of its contribution to total 

energy expenditure” (Kushner et al., 2013, p. 85).  Exercise at over 60% of total aerobic capacity 

demonstrated greater weight loss results in people whose diet remained constant, but there was 

no difference in individuals who were altering their eating (Steelman & Westman, 2010).  

Another study found that more intense exercise lowered fasting blood glucose (a marker of 

metabolic health) to a greater degree, but no effect was found for weight control (Steelman & 

Westman, 2010).  In other words, shorter bouts of high-intensity exercise, longer bouts of low- to 

moderate-intensity exercise, or even multiple brief bouts of low- to moderate-intensity exercise 

should yield the same results, holding all else equal.  Apparently, what matters is how much 

energy was used and not how it was used.  This knowledge can provide the obesity-treating 

clinician and the obese patient flexibility to develop an exercise plan that fits within an increased 

diversity of lifestyles. 

One obstacle to the success of physical activity-inclusive interventions has been patients’ 

tendency to compensate for (and thereby negate) calories burned during exercise.  A matching 

increase in calories consumed appears to sneak in over the weeks following the uptick in 

physical activity (though there is individual variability in the degree to which compensation 

occurs; Luke & Cooper, 2013).  Actually, this defense of fat stores probably operates via both 

voluntary and involuntary channels already discussed.  The resting metabolic rate, SNS activity, 

and involuntary movements such as those during sleep may all be reduced, increasing the 

efficiency of cellular and musculoskeletal work.  Meanwhile, leptin is suppressed in order to 

signal “starvation” and increase eating behavior (Kushner et al., 2013).  Although these same 

processes are activated by an energy deficit brought about by caloric restriction (as opposed to 

by exercise), a myopic focus on physical activity for weight loss is especially discouraged.  This 
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is due to the perception within the weight management field that the general public does not 

realize how little energy is expended during exercise, relative to how much energy is contained 

in today’s food, and therefore unknowingly overcompensates (Luke & Cooper, 2013). 

Thankfully, it is well-established that physical activity at much lower 

frequencies/intervals confers a great deal of health benefits not captured by the above discussion 

of its role in weight control.  The Department of Health and Human Services, ACSM, and 

Centers for Disease Control and Prevention (CDC) have indicated that between 150 and 210 

weekly min of moderately intense exercise, or about 30 min most days, is the threshold 

associated with lower risk of death and a variety of diseases, including cardiovascular disease 

(including stroke), diabetes, and cancer (Steelman & Westman, 2010).  The ACSM and 

American Heart Association later clarified those recommendations to specify 5 days of 

cardiovascular conditioning-based physical activity and 2 days of strength training or resistance-

based physical activity per week (Kushner et al., 2013; Steelman & Westman, 2010).   

Following these recommendations (or even engaging in less consistent physical activity), 

humans improve their cardiovascular health, lower their blood pressure, improve their blood 

lipid profile (more “good” cholesterol and less “bad” and total cholesterol as well as 

triglycerides), increase metabolic health (e.g., more insulin sensitivity and better glucose 

regulation), increase lean body mass relative to visceral or “central” fat, and enhance their sense 

of well-being (Kushner et al., 2013).  Furthermore, these effects are sustained even when a 

person accumulates those 150-210 min by way of brief, 10-minute exercise bouts (Kushner et al., 

2013; Steelman & Westman, 2010).   

 To put it differently, for individuals who do not engage in any leisure-time physical 

activity, their risk is 45% higher for coronary artery disease, 60% higher for stroke, 30% higher 
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for hypertension, 50% higher for type 2 diabetes mellitus, 59% greater for osteoporosis, 41% 

greater for colon cancer, and 31% higher for breast cancer (Katzmarzyk & Janssen, 2004).  As if 

the physiological ramifications of exercise were not enough, lacking physical activity is also 

related to the psychological disorders major depressive disorder, dysthymic disorder, generalized 

anxiety disorder, specific phobia, and panic disorder with and without agoraphobia, as well as 

fatigue, cognitive decline, and dementia in older adulthood (Brown, Heath, & Levin Martin, 

2010). 

Psychological Factors Impacting Energy Balance-Related Behaviors 

In addition to the biological factors involved in determining any human’s energy balance, 

there are important social and psychological variables that play a part in the accumulation of fat.  

From a psychological perspective, of most interest are those psychological processes/variables 

that might impact behaviors that in turn contribute to the energy imbalance.  For the purpose of 

this discussion, coverage will be limited to psychological variables that were targeted by the 

intervention being evaluated in this proposed project.   

Psychological influences on obesity treatment adherence.  There is unanimous 

agreement that weight loss is difficult work, and maintaining weight loss is perhaps even more 

challenging.  Kushner et al. (2013) described the psychological characteristics of a “successful 

weight maintainer” based on their clinical experience with obesity treatment and knowledge of 

related research.   

Our ideal weight maintainer leads an active life with … more leisure activities, 

such as walking and cycling.  He or she is in control over eating behavior and is 

not overly disturbed by hunger… When cravings occur, they can be dealt with by 

various mechanisms.  If experiencing a relapse, our weight maintainer can handle 
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this in a balanced way without exaggerating it as a detrimental failure.  Controls 

are flexible rather than rigid… Strengths include a capacity for control and 

flexible thinking and also the ability to cope with relapse rather than reverting to a 

more dichotomous, all-or-none thinking… Finding coping strategies… reflects an 

ability to use creativity and thinking to come up with one’s own solutions.  Self-

monitoring suggests self-awareness.  (p. 67) 

These authors emphasize flexibility and intentional control of behavior as key assets.  In 

contrast, they indicate that individual factors associated with weight regain include sedentary 

lifestyle, eating in response to negative emotions and stress, and passive coping strategies such as 

escape/avoidance (Kushner et al., 2013). 

Adherence to the physical activity aspect of obesity treatment — the component most 

critical to maintenance of weight loss — can be especially challenging, and the psychological 

barriers to exercise are numerous.  In one study, women identified perceived lack of time and 

energy, low self-esteem, poor body image, and feeling intimidated by others at the gym as 

primary psychological obstacles to increased physical activity (Caperchoine, Mummery, & 

Joyner, 2009).  Another mixed gender group cited barriers such as feeling short on time and 

energy, desiring relaxation time, feeling more like doing other things, not enjoying the process, 

and not seeing themselves as physically active (Sørensen & Gill, 2008).  Kendzierski and 

Johnson (1993) asked college students what thoughts preceded their canceling plans to exercise 

and compiled those most commonly endorsed.  Sentiments included “I don’t feel good enough to 

exercise,” “I’m just not motivated enough to exercise,” “I’d rather do something else,” “I’m too 

busy,” “I’m too tired to exercise,” and “Exercising will only make me more tired” (Kendzierski 

& Johnson, 1993, p. 212). 
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Experiential avoidance.  A psychological variable receiving increased attention that may 

serve as another barrier to behaviors related to obesity, as well as relate to others just described, 

is experiential avoidance (EA).  EA is conceptualized as unwillingness to remain in contact with 

unpleasant or unwanted thoughts, emotions, memories, urges, impulses, and/or sensations 

(whether mental or physiological) and the contexts that give rise to them (Hayes et al., 2012).  

EA is not always problematic, but can be dysfunctional and give rise to suffering if an individual 

neglects important aspects of her/his life in order to avoid present, or escape expected, 

discomfort.  For instance, refraining from activities that might exacerbate an acute medical 

condition would not be regarded as problematic, whereas noncompliance with a prescribed 

exercise regimen due to the avoidance of embarrassment would. 

Acceptance as the theoretical “opposite” of EA entails choosing to willingly encounter 

aversive private events (thoughts, emotions, etc.) in the service of increasing value-congruent 

behavior (Hayes et al., 2012).  Stated somewhat differently, experiential acceptance is thought to 

support psychological flexibility or the ability to make behavioral adjustments in the face of 

unwanted thoughts and feelings that would otherwise preclude leading a meaningful and valued 

life.  In the realm of weight management, acceptance may be characterized by individuals who 

feel great distress and hopelessness when thinking about their recent weight gain, but who 

tolerate those feelings long enough to formulate a plan to lose the weight, rather than avoiding 

thinking about it altogether.  Another example might be those who, after several weeks of 

following an exercise regimen, begin to feel very listless and unmotivated.  They could practice 

acceptance by allowing themselves to experience lethargic and apathetic feelings while still 

picking up their keys and leaving for the gym. 
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Experiential avoidance may promote obesity by affecting both behaviors that impact 

energy balance.  EA may compromise dieting as the single most important factor in losing 

weight by instead supporting “emotional eating,” in which a person eats to self-soothe and 

thereby avoids negative emotions or thoughts (McCracken, 2011).  In addition, EA might lead an 

obese person to avoid the inconvenience and discomfort of making difficult dietary changes such 

as preparing healthy meals at home and/or tolerating the sensation of hunger between meals and 

feeling less full after meals.   

When weight maintenance is the goal and physical activity becomes more important, EA 

could manifest as not going to the gym for fear of feeling awkward or looking “fat.” Or one 

might avoid exerting oneself in order to avoid feeling the physical sensations associated with 

exercise (i.e., racing heartbeat, heavy breathing, sweatiness, etc.).  EA may even stop obese 

individuals from thinking about or planning physical activity, because to do so might trigger 

feelings of guilt and shame related to their condition (Staats, 2014a). 

Mindlessness.  Another variable that may have an impact on energy input and energy 

output behaviors is mindlessness, or a lack of what is more commonly known as “mindfulness.” 

Mindfulness as Jon Kabat-Zinn (1994) has articulated it, is often described as “paying attention 

in a particular way: on purpose, in the present moment, and nonjudgmentally” (p. 4).  

Mindfulness is conceptualized as a way of being aware and accepting of one’s own internal 

experiences as they unfold in each moment, in the service of controlling one’s current attention 

and behavior (Hayes et al., 2012; Kabat-Zinn, 1994).  Applied to weight management, 

mindfulness might increase awareness of the “excuses” and rationalizations that justify engaging 

in behavior that is likely to create an energy surplus.  Or individuals may become more aware of 

their ability to intentionally choose a healthier snack or park their vehicle farther away from their 
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destination, rather than relying on “auto-pilot” in choosing the path of least resistance (Olson & 

Emery, 2015).  Behaving mindfully is seen in contrast to automaticity of behavior, wherein we 

make choices based on more proximal rewards or “immediate gratification” (Mischel, Shoda, & 

Rodriguez, 1989) and often do not engage in behaviors that best serve our own goals and 

personal values (Forman & Butryn, 2015). 

Mindlessness also can directly impact nutrition and eating in the form of mindless eating, 

whether in the form of “grazing” throughout the day or “munching” on energy-dense foods while 

other behavior is occurring — perhaps watching television, using a computer, or chatting at a 

party.  When increased physical activity is the goal, such as in efforts at weight loss 

maintenance, mindlessness might also interfere.  In a mindless state or mode, individuals may be 

less likely to make intentional choices to incorporate more movement into their activities of daily 

living.  Choices to be physically active must occur in the “now,” as “the future is a construct—it 

does not actually exist” (Hayes et al., 2012, p. 348).  Thus, when the context supports it, contact 

and connection with the present moment allow a person to move from planning exercise to 

actually doing it.  In addition, if exercise is not undertaken mindfully, resulting bodily sensations 

may be responded to in a more judgmental and less accepting manner, leading to discontinuation 

of the activity.   

Efforts to Change Energy Balance-Related Behaviors  

Behavioral weight management programs.  Efforts to change the behaviors and 

“lifestyle” of the obese person in order to bring about weight loss are typically the first line of 

treatment for obesity and the most effective (Canadian, 2015; Levy, Finch, Crowell, Talley, & 

Jeffery, 2007).  Behavioral weight management programs tend to run for around 30 weeks and 

produce a weight loss of approximately 10% of starting weight; a loss of only 5% of body weight 
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is associated with numerous health benefits (Levy et al., 2007).  A meta-analysis of studies 

evaluating weight maintenance and weight loss programs led to the recommendation that 

overweight and obese individuals be referred to behavioral weight management programs rather 

than prescribed weight-related medications, primarily due to prohibitive side effects of the latter 

(Canadian, 2015).  Although there has been considerable disagreement about whether behavioral 

weight management programs should target the energy input or energy output side of the energy 

equation (or both), meta-analysis has suggested that combined approaches (addressing both 

nutrition and physical activity) are the most effective overall (Johns et al., 2014).  It also seems 

that the relative importance of diet and exercise shifts, so that diet is more important during 

initial weight loss, and exercise becomes more important as time passes and/or as one transitions 

into weight maintenance (Johns et al., 2014, Kushner et al., 2013, Steelman & Westman, 2010). 

 Third wave cognitive behavioral approaches to health behavior change.  The last few 

decades have witnessed the emergence of a “third wave” of cognitive behavioral therapies (CBT) 

that feature acceptance and mindfulness-based approaches (Hayes, 2004).  Despite some 

technical differences, these approaches share a strategic focus on altering the relationship 

between individuals and unwanted thoughts, feelings, bodily sensations, and other private events 

that they have been unsuccessfully attempting to control.  Relative to earlier forms of CBT, 

greater attention is placed on evoking overt behavior, while simultaneously teaching acceptance 

and mindfulness skills as alternative ways of responding to psychological experiences that would 

otherwise function as obstacles to such activities.  For example, instead of attempting to 

restructure beliefs surrounding embarrassment about exercising in a health club, efforts would 

more likely be placed on highlighting the value of such activity and working with individuals to 

“make room or space” for this emotion. 
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  One of the more broadly applied interventions within the latest generation of CBT has 

been acceptance and commitment therapy (ACT; Hayes et al., 2012).  ACT as a transdiagnostic 

approach was designed to address diverse forms of both subclinical and clinical levels of human 

suffering.  Increasingly, it has been successfully applied to an array of issues within the domains 

of physical health and behavioral medicine, including weight management, diabetic self-care, 

substance abuse and dependence, smoking cessation, insomnia, cancer treatment, and epilepsy, 

though much of this research lacks appropriate attention-placebo control conditions to ensure 

effects seen are specifically due to the ACT interventions in question (Gundy et al., 2011; 

McCracken, 2011).  Most notably, ACT has been recognized as enjoying strong empirical 

support as a treatment for chronic pain (Society of Clinical Psychology, n.d.).   

The ACT Model 

 Because it is a transdiagnostic approach, ACT can be usefully viewed as the application 

of a model of human functioning to attain the superordinate goal of enhancing psychological 

flexibility in various life domains.  Psychological flexibility is defined as “the ability to contact 

the present moment more fully as a conscious human being, and to change or persist in behavior 

when doing so serves valued ends” (Hayes, n.d., p. 1).  Rather than prescribing any particular 

form of action or rigid adherence to certain rules about the best kind of behavior, the model 

based on psychological flexibility promotes an adaptive style of responding to internal and 

external stimuli in a way that functions or “works” best in a given situation.  The emphasis in 

ACT, then, is to identify personal values (e.g., physical self-care) and surmount experiential 

barriers, such as thoughts and feelings (e.g., “I’m too tired”), that preclude engagement in 

behavior congruent with such values (e.g., exercising). 
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 Six interrelated processes are thought to contribute to the model of human functioning on 

which ACT is based (Hayes et al., 2012, p. 62).  One set of processes, often collectively referred 

to as the ‘hexainflex’ (Hayes et al., 2012, p. 62), are posited to contribute to psychological 

rigidity or inflexibility.  Conversely, a related set of six antagonistic processes commonly cited in 

the aggregate as the ‘hexaflex’ (Hayes et al., 2012, p. 63) are thought to support psychological 

flexibility.  The six processes leading to psychological inflexibility/flexibility include (a) 

experiential avoidance vs. acceptance, (b) cognitive fusion vs. defusion, (c) preoccupation with 

the past or future vs. present moment awareness, (d) self-as-content vs. self-as-context, (e) 

dysfunctional rule-following vs. valuing, and (f) avoidant persistence vs. committed action 

(Hayes et al., 2012).  At the process level, the objective of ACT is to replace hexainflex 

processes with those that enable individuals live more vibrant and meaningful lives by sustaining 

psychological flexibility.    

Experiential avoidance vs. acceptance.  As previously discussed, EA is avoidance of 

unwanted psychological events and/or the situations and contexts that give rise to them.  In the 

context of weight loss and maintenance, EA can play a role in hindering efforts at health 

behavior change.  For instance, obese patients in a weight management program might dread 

even being weighed by their instructor and consequently decide not to go to a weight control 

class to avoid experiencing the anxiety, guilt, and shame surrounding that week’s weigh-in.  

From an ACT-perspective, effort would be made to engage such individuals in ways of adhering 

to the program while accepting and “making peace” with their shame and embarrassment.  Such 

emotions are not seen as “problems-to-be-solved,” but as expected, normal reactions that are 

typically part of making meaningful life changes.  Acceptance can be distinguished from 

tolerance and resignation, which are passive acts.  Acceptance is an active willingness to 
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experience the aversive thoughts, feelings, etc. in the service of one or more personal values.  

However, acceptance is also distinct from liking or enjoyment, as the pain and suffering 

associated with the unwanted private events are acknowledged rather than denied or minimized. 

Cognitive fusion vs. defusion.  Cognitive fusion is described as “the pouring together of 

verbal/cognitive processes and direct experience such that the individual cannot discriminate 

between the two” (Hayes et al., 2012, p. 244).  In other words, human beings are excellent users 

of language in framing experiences that we encounter both inside and outside of our own skin.  

Fusion occurs when we have the same psychological reactions to the words used to talk about 

events, such as exercising, as we do to the events themselves.  Defusion, on the other hand, 

involves responding more directly to events and experiences for what they are rather than what 

they appear to be based on how we speak and think about them.  For example, when we hear and 

repeat the sound, “cat,” we may see the animal, cat, recall some prior experiences with felines, 

and perhaps even experience intense anxiety if we are cat-phobic.  Even though the cat is not 

present physically, it is psychologically, and all of the ways that we normally react to a cat (e.g., 

affection, fear, pleasure, disgust) are now likely to show up in our behavior, even with no cat in 

sight.  

One account of fusion/defusion has been provided by relational frame theory (RFT; 

Hayes, Barnes-Holmes, & Roche, 2001).  RFT is a behavior analytic account of human language 

and cognition based on arbitrarily applicable derived relational responding.  Other animals are 

capable of responding relationally to stimuli based on their physical properties.  For instance, 

pigeons can be trained to reliably select the smaller of two circles, even if choosing the larger 

one in the array has previously been reinforced (Törneke, 2010).  However, only humans thus far 
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have shown a capacity to derive relations among stimuli that have not been directly taught based 

on arbitrary properties.  

RFT holds that the pairing of the spoken word “cat” and felines are related to each other 

via naturalistic language training during human development.  Saying “cat” by a young child 

when a cat is present is differentially reinforced, as well as pointing to or looking at one when 

the word is uttered by another.  In RFT terms, the sound “cat” and feline are now “mutually 

entailed” and participate in a frame of coordination.  Later, when the child learns to read, another 

frame of coordination is established between printed and spoken words, thereby creating derived 

combinatorial entailment between the printed word “cat” and felines.  If asked “what animal is 

this?” when presented with a cat, children will be able to select the correct printed word, without 

being explicitly taught to do so.  Similarly, by derivation they will be able to choose a feline 

from an array of options if shown the printed word “cat” and asked to “point to this animal.”  

 Once these relationships among printed as well as spoken words, and actual events and 

experiences are either directly taught or derived, what is referred to in RFT as transformation of 

stimulus functions may occur.  A child, who acquires a fear of felines after being severely 

scratched by one, may now also experience a similar emotional reaction to both the spoken and 

written word “cat.”  

For individuals engaging in weight loss or maintenance efforts, fusion might interfere 

with such efforts in several ways.  Individuals scheduled to exercise on a particular evening, may 

have the thought, “Work was such a mess today, I’m way too wiped out to work out tonight.” 

Even though they may have the physical strength and ability to complete exercise that evening, 

their overt behavior may be more influenced by the way exercise has been verbally framed rather 

than by their own experience with their bodies and abilities in that moment.  This is why another 
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definition of fusion is “the process by which particular verbal functions come to dominate over 

other directly and indirectly available psychological functions” (Woods & Kanter, 2007, p. 60).  

A response better-suited to weight management might be defusion, or noticing and behaving as 

though one’s thoughts are merely words or “chatter” that can be more or less useful depending 

on the context.  Sometimes the way we talk and think about exercise (e.g., “I’d like to exercise, 

but I’m too tired to do it.”) is not helpful in moving us towards that behavioral goal, while at 

other times it is (e.g., “I feel too tired to exercise, and I’m going to do it.”).    

Preoccupation with the past or future vs. present moment awareness.  Mindfulness 

involves bringing attention to present moment experience in an intentional and nonevaluative 

way (Kabat-Zinn, 1994).  Humans, however, appear to split most of their time between 

remembering and ruminating on the past and planning and worrying about the future (Hayes et 

al., 2012).  For the purpose of weight control, focusing on the past and future can be 

dysfunctional in several ways.  A lack of present moment awareness may contribute to “mindless 

eating” and increased caloric intake.  In addition, ruminating on past failures to engage in healthy 

behaviors, an old injury or medical condition that led to weight gain, or previously received 

insults about body fatness may bring about guilt, anger, or shame.  These emotional reactions per 

se may not be problematic, but they may become so if individuals become overly focused on 

seeking to push them away or avoiding them, particularly via “emotional eating” (Lillis, 2008; 

McCracken 2011).  Time and energy that could be allocated to behaviors, such as increased 

physical activity, that impact the energy balance instead are spent in experiential avoidant 

emotional regulation.  All the while, the present moment is the only one available for action — 

the only one in which anything productive can happen.  
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To counteract living in a regretted past or dreaded future, obese individuals seeking 

weight loss might successfully practice present moment awareness by, for example, noticing that 

their attention has moved to anxious worries regarding health and the possibility of being turned 

down for a needed cardiac procedure.  Once they notice this, they can gently return their 

attention to the present moment, taking note of what opportunities are available in the “now” to 

improve their health, and move in that direction in whatever way possible. 

Self-as-content vs. self-as-context.  Self-as-content or as concept can be thought of as a 

special case of cognitive fusion in which one holds thoughts experienced about oneself are “true” 

or reflective of reality, rather than as mere verbal behavior.  For people attempting to lose 

weight, their fused self-as-concept may include such verbal constructions as, “I’m fat,” “I don’t 

have the willpower,” “I will never look like that,” or “I’m an indoor person.” These thoughts can 

limit the range of behavior in which a person would normally engage in various contexts.  

Self-as-content involves overidentification with self-referential thoughts such that we do 

not distinguish between who we are and the thoughts, feelings, urges, etc. that we all have about 

ourselves.  For example, someone might say, “I’m tired,” “I’m depressed,” “I’m hungry,” or 

“I’m done with this.” If fused with self-as-content, these utterances go beyond simply 

communicating inner states and functionally become the person’s identity, as in that moment the 

individual is not able to notice a part of self that is separate from thoughts about it.   

In contrast, what is referred to in ACT as self-as-context is viewed as a more 

psychologically flexible perspective, and one that can more readily serve valued ends.  Self-as-

context involves a type of perspective taking in which oneself is seen as the context or “ground” 

from which all other conscious experience may spring.  It is as if the self is the “observer” that 

sees what we see and is capable of noticing and experiencing all of the thoughts, emotions, 
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physiological sensations, and more that we see as they arise within our awareness.  Individuals 

behaving according to the perspective of self-as-context might have the thought, “I don’t have 

strong willpower,” but would experience this as merely one thought that emerges in a particular 

context (i.e., “I notice I have the thought that I don’t have strong willpower”), and not as 

definitive of their core self.  They might also notice the feeling of being tired, while recognizing 

this is not their entire identity in that moment.  They may as well acknowledge other thoughts 

about their abilities and vulnerabilities as part of the flow of content within present moment 

awareness.   

It is perhaps worth noting that the type of flexible perspective taking that defines self-as-

context is thought to emerge via the same process of relational training described earlier (Hayes 

et al., 2001).  RFT posits that in deictic framing, we learn to distinguish our unique perspective 

from that of others.  For example, when children are asked what they are doing, accurate reports 

about their behavior are differentially reinforced.  Incorrect reports of what other children are 

doing are not.  The particular behavior children may be engaging in over multiple occasions of 

this questioning may be quite variable.  The one constant variable, however, is the invariant 

perspective from which the answers are given.  With enough such “trials,” self-as-context 

emerges as a byproduct (Hayes, 1984). 

Dysfunctional rule-following vs. valuing.  The term “valuing” within the model on 

which ACT is based simply refers to acting in a manner congruent with one’s values.  Values, in 

turn, are construed as “freely chosen, verbally constructed consequences of ongoing, dynamic, 

evolving patterns of activity, which establish predominant reinforcers for that activity that are 

intrinsic in engagement in the valued behavioral pattern itself” (Hayes et al., 2012, p. 298).  As 

verbal constructions, values can also be usefully thought of as rules that we can choose to follow 
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that bring meaning and purpose to life.  For example, a person might value “being a good parent” 

or “staying healthy.” These are intrinsically gratifying for the person, and behaviors that serve 

these ends can then become likewise inherently reinforcing.   

Goals, although often quite helpful in weight management, are different from values. 

Goals can be compared to “destinations,” in that they are benchmarks that can be reached; 

whereas values are somewhat like “headings” — one can always move in their direction without 

end as part of an ongoing process.  Weight loss patients may set and reach goals such as 

“exercise 3 times per week for 30 min” or “lose 10 pounds.”  However, along with setting goals, 

ACT would encourage them to identify the value that such healthy behaviors are in the service 

of, such as to “be an active person” or “be a loving spouse and nurturing grandparent.”  No 

matter what goals have or have not been met, we can always look for and seize opportunities in 

our current situation to serve those values (e.g., in how many ways can we take care of our health 

and well-being?).  

Valuing is can be thought of as a kind of rule-governed behavior, or activity controlled by 

rules as a verbal stimulus rather than directly-experienced contingencies (Skinner, 1969).  Some 

rule-governed behavior, referred to in RFT as pliance (Törneke, 2010), can be dysfunctional and 

rigid, especially when controlled by socially-mediated aversive contingencies.  Doing something 

under mandates imposed by oneself or others (e.g., “You must exercise”) lacks vitality.  The type 

of rule-following exemplified by valuing, by contrast, is known within RFT as tracking and is 

appetitive in nature (Törneke, 2010).  Value-congruent behavior represents approach behavior, 

while pliance is avoidance.  Exercising is not engaged in to avoid the guilt or self-censure of 

failing to do so, but because such activity is naturally and inherently reinforcing as it represents 

one way of valuing health and well-being.   
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For many obese people, losing weight or maintaining weight already lost through health 

behavior change could be an important step toward multiple values.  Losing weight and/or 

increasing physical activity could be part of valuing one’s health, relationships, career, or any 

number of other life domains touched by obesity.  The dysfunctional, rule-governed behavior of 

pliance in the realm of weight management, on the other hand, would be expected to support 

eating disorders — for example, burning as many calories exercising as one eats each and every 

day, out of fear of gaining weight and looking fat.  Such rigid behavior is primarily tied to 

avoiding the experience of feeling or perceiving oneself as fat, rather than springing from an 

appetitive desire to lead an active, vital life.  Disordered eating, no matter what “success” it 

brings on the scale, lacks vitality by not serving the value of living a healthy life. 

Avoidant persistence vs. committed action.  Finally, perhaps the most critical of all 

core processes within the model of human function on which ACT is based is committed action. 

In ACT, the purpose of increasing psychological flexibility is to enable individuals to live the 

most vibrant, full life they can, according to what they value most.  Therefore, committed action 

is where the ACT “rubber meets the road.” A typical treatment goal is increasing value-

congruent actions as part of “deliberately constructing larger and larger patterns of behavior” 

(Hayes et al., 2012, p. 328).  In other words, committed action involves making an increasing 

number of moment-by-moment behavioral choices that serve valued ends.  The growing 

consistency of those choices comprises an ongoing process of committed action.  Committed 

actions are most commonly observable (e.g., jogging in the park), but can also be purely covert 

(e.g., directing attention toward a burning sensation in one’s muscles in order to practice 

acceptance; Hayes et al., 2012).  Committed action is held in contrast to avoidant persistence, or 
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engaging in repetitive dysfunctional behavior in order to avoid unpleasant psychological 

experiences.  

It is easy to see the importance of committed action within the context of weight 

management.  No matter what the cause of obesity for a given individual, behavior changes are 

typically needed to induce and sustain weight loss.  Changes in dieting behavior and physical 

activity levels are notoriously difficult to achieve and maintain over long periods of time (Lillis 

& Kendra, 2014).  Like so many people, obese patients may experience a cacophony of inner 

thoughts and sensations urging them to sleep an extra hr rather than wake and exercise before 

work, or they may feel an immensely strong craving for a sugary dessert spotted in a glass case.  

Engaging in committed action would mean carrying those private events while choosing, in the 

moment, to rise from bed on time, or to eat a healthy snack instead.   

ACT and Weight-Related Behavior Change 

The application of the ACT model has shown promising results when extended to several 

health-related domains (Gundy et al., 2011; McCracken, 2011), including weight-related 

concerns.  Several reports have examined the impact of fairly brief ACT-workshops on behaviors 

that contribute to weight loss and related outcomes. 

In the first of these studies (Lillis, 2008), individuals desiring weight loss or maintenance 

were randomly assigned to either a 1 day, 9 hr ACT workshop or a waiting-list control group.  At 

3 month follow-up, ACT participants lost more weight and reported exercising more days per 

week.  Furthermore, consistent with the ACT model, reductions in weight-related experiential 

avoidance mediated weight loss (Lillis, 2008).  However, due to the lack of an attention-placebo 

control condition it is unclear if such mediated outcomes can be attributed to specific treatment 

effects of the workshop or merely to increased attention or other nonspecific effects.   
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A similar limitation applies to an evaluation of a series of four 2 hr ACT workshops 

compared to a no treatment control group for women seeking to lose weight (Tapper et al., 

2009).  At 6 month follow-up, randomly assigned ACT participants reported significantly more 

physical activity sessions per week.  BMI also was reduced more in the ACT condition, but this 

difference was not statistically significant unless data were omitted from workshop participants 

(n = 7 of 23) who indicated they “never” applied its principles (Tapper et al., 2009).   

Lillis, Hayes, Bunting, and Masuda (2009) compared a 6 hr ACT workshop to a waiting-

list control group for individuals who had completed at least 6 months of any weight loss 

program within the prior 2 years.  This intervention did not target weight loss per se, but instead 

focused on reducing weight-related stigma, increasing pursuit of personal values, and improving 

quality of life.  At 3 months posttreatment, the intervention produced significantly higher quality 

of life, greater distress tolerance, less psychological distress and weight-based stigma, and more 

weight loss than those on the waiting list, with these outcomes mediated by a measure of weight-

related experiential avoidance.  Although physical activity levels weren’t specifically measured, 

this intervention design is particularly noteworthy for its role in shifting focus away from weight 

change and toward increasing value-congruent behaviors.  However, the lack of an active control 

group once again limits attributing the findings to any specific effects of the ACT workshop.   

An ACT intervention that was more extensive than a workshop, consisting of 12 1-hr 

group sessions (Forman, Butryn, Hoffman, & Herbert, 2009), resulted in female university 

employees losing 9.6% of their body weight at 6 month follow-up (6.6% when intention-to-treat 

analyses were used).  Changes in diet-related experiential avoidance and mindfulness mediated 

weight reduction, but the omission of a measure of physical activity precluded its consideration 

as an additional outcome or process variable.  Another, even longer-term ACT intervention 



  

38 
 

aimed at weight loss included 6 months of weekly group sessions (Niemeier, Leahey, Reed, 

Brown, & Wing, 2012).  Overweight and obese participants seeking weight loss dropped an 

average of 26.5 pounds at the end of the treatment phase with these gains maintained at 3 month 

follow-up.  Furthermore, reductions in weight-related experiential avoidance mediated weight 

loss at both time points.  Unfortunately, this study also did not include any measure of physical 

activity, and neither of these two more extensive ACT interventions included an active control 

condition or alternative treatment against which treatment outcome and process data could be 

compared.  

Although two of the studies just reviewed evaluated the impact of ACT-related 

interventions on physical activity as a secondary outcome (Lillis, 2008; Tapper et al., 2009), 

none were specifically aimed at increasing it.  However, there have been at least two recent 

investigations that had such a focus.  Goodwin, Forman, Herbert, Butryn, and Ledley (2012) held 

four 90-minute ACT groups for cardiac patients.  The protocol was designed to modify both diet 

and physical activity with a mix of psychoeducation and acceptance- and mindfulness-based 

strategies.  At posttreatment, patients lost an average of almost 5 pounds, and they reported 

having increased their physical activity moderately.  However, this study, too, suffered from a 

lack of an appropriate comparison condition, a weakness that was at least partially addressed in 

the next study described. 

This project was unique in that it compared an ACT-based intervention exclusively 

targeted at promoting increased physical activity to an active control condition that received 

education and engaged in problem-solving (Butryn, Forman, Hoffman, Shaw, & Juarascio, 

2011).  Participants were female undergraduate students who wanted to increase their physical 

activity, irrespective of weight.  An objective measure of exercise behavior was utilized (athletic 
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center visits recorded by card swipes upon entry) that was a strength none of the other studies 

possessed.  An objective measure of physical activity may be especially important due to high 

rates of over-reporting empirically observed among self-reports of exercise (44% and 138% 

greater than actual levels for men and women, respectively; Roger et al., 2011).  At 

posttreatment, participants randomly assigned to receive two 2-hr ACT group sessions (n = 35) 

demonstrated a significantly larger increase in athletic center visits over those in the education 

condition (n = 19), with this difference remaining marginally significant at 8-week follow-up.  

The authors cite the need for additional research with larger sample sizes and a higher dose of 

intervention (Butryn et al., 2011). 

The most recent study of an ACT intervention for weight control also compared its 

impact to that of an active control group (Forman et al., 2013).  Perhaps the strongest of the 

studies reviewed here, its design randomly assigned overweight and obese participants seeking 

weight loss to 40 weeks of ACT or CBT-based interventions.  Both treatments included 

psychoeducation about nutrition and physical activity, self-monitoring, environmental control, 

goal-setting, and problem-solving.  The CBT treatment followed a traditional strategy of 

targeting weight-related thoughts through cognitive restructuring, as well as distraction-based 

coping, in order to change behaviors that affect the energy balance.  Meanwhile, the ACT-based 

intervention targeted “three key factors of noncompliance: erosion of commitment, distress 

intolerance, and mindless eating” (Forman et al., 2013, p. 1121).  Participants identified personal 

values and then connected those values to diet and exercise behaviors, before discussing how to 

“be aware of their moment-to-moment behavior choices and to increase the likelihood they 

reflect one’s ultimate goals (or values), rather than a more immediate wish to decrease an 

aversive state” (Forman et al., 2013, p. 1121).  Results indicated that both groups lost weight, but 
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that reductions were significantly greater for the ACT condition, both at posttreatment and 6 

months later.  Food-related experiential avoidance mediated outcomes for those who endorsed 

more emotional eating, and the advantage of the ACT-based intervention was even greater for 

those who indicated they were more susceptible to eating cues, engaged in emotional eating, and 

were more depressed at baseline (Forman et al., 2013).  

In sum, a number of studies have investigated both fairly brief as well as moderately-long 

ACT-based interventions targeting weight or weight-related variables.  The results of these 

studies have been promising enough to warrant further research, but most lack an adequate 

control condition to which the intervention may be meaningfully compared.  This presents an 

obvious limitation in unambiguously attributing participant improvement to the intervention, 

itself.  In addition, although most studies measured weight objectively, many lacked similar 

measures of diet and physical activity that would give more insight into what behaviors mediated 

weight loss.   

Purpose of this Study 

The purpose of this study was to investigate the effects of a brief, month-long ACT-based 

intervention when embedded within an extant, evidence-based weight maintenance program (The 

HMR, 2012) offered by a local hospital (Via Christi) to obese patients.  The program’s protocol, 

published by Health Management Resources (HMR; 2012) is evidence-based and administered 

by professional, full-time “health educators” whose careers are in weight management.  

Individuals receiving a 4-week ACT module embedded within HMR programming were 

compared to those who received HMR only throughout the entire treatment phase (referred to as 

simply HMR from this point on).  
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 This study represents an opportunity to make a unique contribution to the literature on 

ACT in treatment of weight management.  Unlike most of the studies reviewed here, in which 

participants were recruited through universities or newspapers, patients were prescribed or 

referred to Via Christi Weight Management by their physicians based on their weight status and 

were supervised by medical professionals throughout their participation in the program.  Aside 

from Goodwin et al. (2012) whose “patients were referred by their cardiologists and/or were 

recruited by study staff during clinic visits” (p. 203), all previous studies of ACT in weight 

management have taken place outside of the medical context in which most people seek and/or 

are prescribed obesity treatment.  Because participants who are physician-referred may be less 

motivated than those who are self-referred (Binks & O’Neil, 2002), the benefits of weight 

management programs with such participants might be expected to be more modest, yet more 

reflective of the impact of such interventions within the context of institutionalized health care.  

What this overall study may have lacked in internal validity was thus perhaps offset by its 

ostensibly high level of external validity. 

If effective in improving the hospital-based program examined in this project, the ACT-

based protocol might also have promise in augmenting other existing weight management 

programs.  Moreover, because HMR in this study utilized an evidence-based protocol (The HMR, 

2012) and professional, full-time “health educators” whose careers are in weight management, 

any enhancement of it provided a fairly stringent test of the ACT-based protocol. 

The primary outcome variables in conducting this evaluation were changes in weight and 

BMI, as well as self-reported quantity of physical activity.  Other variables of interest included 

attendance (as a proxy for program engagement) and diet-related measures (meal replacements, 

vegetables, and fruits consumed).  Despite the fact that the intervention did not target these 
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variables directly, it was conceivable that an intervention to enhance valued living in one area 

might generalize to other behavioral domains.  

Reductions in measures of EA tend to correlate highly with, as well as mediate changes 

in variables targeted by ACT (Chawla & Ostafin, 2007; Hayes et al., 2012; McCracken, 2011), 

especially when contextualized to specific presenting problems and clinical issues such as weight 

management (Lillis & Hayes, 2008; Lillis et al., 2009), body image (Sandoz, 2010), substance 

abuse (Luoma, Drake, Hayes, & Kohlenberg, 2011), tinnitus (Westin, Hayes, & Andersson, 

2008), social anxiety (MacKenzie & Kocovski, 2010), and work performance (Bond, Lloyd, & 

Guenole, 2012).  Accordingly, this project also analyzed as mediators or process variables a self-

report measure of general EA, as well as one of EA specifically contextualized to unwanted 

private events common to the experiences of planning and enacting physical activity and 

exercise (Staats, 2014a).  

The proposed study was unique in that data on all outcome variables for both conditions 

were available from 5 weeks prior to the introduction of the ACT program through 12 weeks 

posttreatment, with multiple baselines utilized, giving a clearer picture of how it may have 

altered patient trajectories relative to HMR.  In addition, the study measured weight objectively, 

as well as including self-reported measures of both diet- and physical activity-related behavior, a 

strength few previous studies possessed.  Finally, the repeated administration of process 

measures that included both general and context-specific indices of experiential avoidance 

provided an opportunity to examine variables that are hypothesized to mediate therapeutic gains 

in ACT. 

While this project was more exploratory in nature rather than tightly hypothesis-guided, 

some findings nevertheless were anticipated. 
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1. It was hypothesized that individuals receiving the ACT intervention would increase or 

maintain their level of physical activity to a greater degree than those receiving the health 

management resources protocol (HMR) alone, and that this effect, if obtained, would be 

greater during the active treatment phase than posttreatment (with results tapering over time). 

2. It was expected that the ACT intervention group would see greater reductions or maintenance 

of weight/BMI than those receiving HMR.  It was likewise anticipated that any difference in 

these outcomes would be greater during the active treatment phase than during posttreatment. 

3. It was weakly hypothesized that patients in the ACT intervention would show improvements 

in diet-related measures relative to those receiving HMR, but that these changes would be of 

less magnitude than improvements in physical activity and weight/BMI. 

4. Insofar as it might be considered a crude proxy measure for program engagement, it was 

weakly hypothesized that those in the ACT intervention would attend more posttreatment 

sessions of the HMR program than their HMR-only counterparts.  

5. Dose-response relationships were evaluated to determine if, as expected, attendance during 

the active treatment phase moderated outcomes for both groups.   

6. It was expected that, similar to several other studies reviewed, improvement in outcome 

variables for the ACT condition would be mediated by experiential avoidance in the specific 

context of exercise, and to a lesser extent by global experiential avoidance.  Unfortunately, 

because these measures were only available for the ACT group, comparable mediational 

analyses in the HMR condition could not be undertaken.    
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CHAPTER 3 

METHODOLOGY 

Participants 

 Participants were patients who attended at least one maintenance phase (i.e., “Phase 2”) 

session of a physician-prescribed weight management program (The HMR, 2012) offered by Via 

Christi Hospitals during the summer and fall of 2013.  All of these individuals had graduated 

from the “Phase 1” (initial weight loss) stage of the program by meeting personalized weight and 

behavioral goals in collaboration with their health educator (class instructor).  Data regarding 

patients’ weight at the outset of their involvement in the weight management program (i.e., when 

they were referred to the program and began Phase 1) was not accessible for this study, although 

the appropriateness of each patient for the program was left to the judgment of the referring 

physician.  Patients ultimately decided when to move from Phase 1 to Phase 2, with the guidance 

of their health educator.  While health educators encouraged spending at least 12 weeks in Phase 

1, some patients remained in Phase 1 for up to a year or more if they desired continued weight 

loss rather than maintenance (B. Devaney of Via Christi Weight Management, personal 

communication, October 5, 2015).  Information on how long participants spent in Phase 1 before 

moving into Phase 2 was not available. 

 A total of 51 patients attended at least one of the four sessions of the ACT intervention 

classes, though 6 of those were “pop-ins,” or visitors from HMR classes.  Data from these 

individuals were excluded from analyses to avoid a confound insofar as they may have also 

attended HMR sessions during the 4 weeks of the ACT protocol.  This left 45 patients that 

comprised the sample receiving the ACT intervention within the overall weight management 

program.  The HMR group consisted of 92 patients who attended at least one regular Phase 2 
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session during the time span in which the ACT intervention was implemented and who had no 

contact with it.  Put another way, patients in the ACT intervention had been receiving HMR 

treatment for varying amounts of time prior to the ACT intervention replacing their regularly 

scheduled programming for 4 weeks, after which they returned to HMR treatment.  Patients in 

the comparison group received their regular HMR protocol throughout the entire length of the 

study and had no exposure to the ACT intervention.  As seen in Table 1, participants were 

primarily White (98%), middle-aged (M = 56.6 years) women (74%).  

Measures 

 Analyzed measures came from two sources.  Most of the measures represented data 

routinely collected by Via Christi from all patients participating in weight management classes.  

Two additional measures designed to assess experiential avoidance administered to ACT 

participants alone were also part of the archival data set.  

Programmatic data.  In addition to tracking attendance, Via Christi Weight 

Management health educators, as part of their routine clinical practice, collected four measures 

each week about relevant patient behaviors and weight change.  The data collection process also 

provided patients a social incentive to engage in healthy behaviors and practice good self-

monitoring; it provided health educators opportunities to monitor adherence and provide 

additional support (or praise) when appropriate. 

Weight.  All patients’ body weight was objectively measured weekly on a highly accurate 

scale designed to accommodate obese patients.  Most patients removed their shoes and outerwear 

for this weigh-in.  This measurement was then used, in combination with their height, to derive 

participants’ body mass index (BMI). 
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Physical activity.  Every week, patients self-monitored how much physical activity they 

engaged in during the week (reported in calories expended) in paper-and-pencil logs.  In class, 

those data were charted on a whiteboard at the front of the class for the health educator and 

fellow class participants to see.  

Vegetable and fruit consumption.  Participants also logged how many servings of 

vegetables and fruits they ate each week and reported this information as described above.  

Use of meal replacement products.  The number of meal replacement products consumed 

weekly were also self-monitored and reported to health educators.  

Experiential avoidance measures.  Two questionnaires designed to assess different 

levels of experiential avoidance as putative mediator variables were administered weekly to 

participants in the ACT condition during the month of its implementation. 

Acceptance and Action Questionnaire-II.  Global experiential avoidance is most often 

measured by a self-report questionnaire in its second iteration, the Acceptance and Action 

Questionnaire-II (AAQ-II; Bond et al., 2011; see Appendix B).  Its seven items, including “My 

painful memories prevent me from having a fulfilling life,” and “Emotions cause problems in my 

life” (Bond et al., 2011), are rated on a 7-point Likert type scale, with higher scores indicating 

lower psychological flexibility or increased EA.  Despite its common use as a global rather than 

context-specific measure of EA, some have pointed out that the wording of items appears to 

address primarily anxious and depressed emotional experiences (Lillis & Hayes, 2008). 

The AAQ-II is a one-factor measure that has demonstrated adequate internal reliability 

(mean α = .84) as well as 3- and 12-month temporal stability (r = .81 and .79, respectively) 

(Bond et al., 2011).  Participants completed an AAQ-II each week during the month in which the 

ACT protocol was implemented in order to establish multiple data points that might permit 
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mediational analyses.  The first administration occurred prior to the introduction of the 

intervention and the final one before the last of the four ACT sessions.  As can be seen in Table 

2, levels of internal reliability (mean α = .93) were sufficiently high across the four 

administrations of the AAQ-II. 

Acceptance and Action Questionnaire for Exercise.  This questionnaire (AAQ-Ex; Staats, 

2014a; see Appendix C) is a context-specific measure of experiential avoidance in the realm of 

physical activity and exercise.  The measure is designed to address unpleasant experiences and 

psychological barriers that arise when planning or engaging in exercise.  Its 15 items include 

“Though I could make a spot for exercise in my schedule, the thought of adding another 

responsibility is too distressing,” and “In order to work out, I need to feel like it.”  Like the 

AAQ-II, items are rated using a 7-point Likert type scale with higher scores indicating greater 

EA in the domain of physical activity/exercise.  

The AAQ-Ex is a one-factor measure that has demonstrated adequate internal reliability 

(mean α = .85; Staats, 2014b) and excellent temporal stability over 1 (r = .93) to 3 months (r = 

.90).  A moderate correlation with the AAQ-II (mean r = .32; Staats, 2014b) suggests that the 

AAQ-Ex assesses a dimension of experiential avoidance not captured by the global scale.  For 

this study, the AAQ-Ex was administered concurrently with the AAQ-II at each of four weekly 

time points in the ACT condition only.  As seen in Table 2, mean internal reliability for those 

administrations (α = .79) was adequate. 

Treatment Conditions 

As previously mentioned, each of the treatment conditions was situated within the second 

or maintenance phase of an existing medically-supervised weight management program.    
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Health management resources protocol (HMR).  What is referred to in this project as 

HMR consisted of a weight management protocol (The HMR, 2012) published by Health 

Management Resources and offered by Via Christi Weight Management.  The protocol is 

evidence-based and targets both behaviors that contribute to energy imbalance in focusing on 

“the fewest treatment variables that have the greatest impact on patient success” (The HMR, 

2012, p. 2).  More specifically, the program uses a “triple imperative” approach, wherein the 

health behavior targets include (a) engaging in 2000 calories of physical activity per week, (b) 

eating a minimum of 35 servings of vegetables and fruits per week, and (c) using meal 

replacement products.  Hour long weekly sessions attended by 10-20 patients were taught by one 

of several “health educators,” all of whom possessed a health/nutrition-related academic degree 

or certification deemed appropriate by Via Christi Weight Management.  

ACT-based intervention.  The ACT intervention was delivered as a 4-week module 

embedded within the usual Phase 2 programming.  As a consequence, any weekly sessions of 

Phase 2 treatment attended by ACT participants before and/or after the month of ACT 

intervention were HMR.  During the four weeks of the ACT protocol, HMR was withheld, and 

the regular health educator limited patient contact to making necessary announcements at the 

conclusion of sessions.   

The primary focus of the ACT intervention was two-fold.  The first was the identification 

of values that could be tied to health behaviors more broadly and to increased physical activity 

more specifically.  The second major focus was increasing psychological flexibility in order to 

accept unwanted private events that might otherwise serve as obstacles to engaging in value-

congruent physical activities.  Physical activity promotion was an especially appropriate 

treatment target for these “maintenance” phase patients, as physical activity is the behavior 
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currently understood to be most critical to weight maintenance.  Although some of the skills 

taught may have been useful for improving treatment adherence in the dietary domain, eating 

habits were not discussed; nor was weight loss, per se.  

Protocol sessions.  The weekly 1-hr sessions were attended by 6-15 patients (M = 10.75, 

SD = 3.14) and generally followed a protocol (see Appendix D) presented by the author who is a 

graduate student and clinician, receiving doctoral training in clinical psychology, including in 

ACT theory and practice.  All of the core processes (Hayes et al., 2012) within ACT were 

addressed to varying degrees via both experiential and didactic learning.  Each week began with 

greetings and brief announcements by the regular health educator, followed by the author’s 

presentation of a combination of three or more closed-eyes exercises, didactic lessons, and/or 

metaphors to illustrate and experientially introduce various ACT processes and how they related 

to physical activity promotion (see Appendix D).  Handouts were distributed to aid in the first 

week’s exercise, in addition to experiential avoidance questionnaires that were administered each 

week.  The close of each session included a summary of that session’s lesson and patient 

questions and answers.  Homework was not altered from the standard HMR guideline of burning 

2000 calories per week in exercise, but participants were encouraged to use their new ACT skills 

to reach that goal.  

Week 1 covered values and committed action.  Patients were guided through the well-

known “attending your own funeral” exercise (Hayes & Smith, 2005, pp. 166-170) and were 

then encouraged to articulate personal values and goals.  The role of physical activity and health 

in various valued domains was discussed (e.g., “I want to be active and mobile so I can keep my 

career for as long as possible,” or “I want to be healthy and live to see my grandson graduate 

from college”).  
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Week 2 included a discussion of self-as-context, mindfulness, and defusion.  Patients 

participated in the “observer you” exercise (Hayes et al., 2012, pp. 233-237), a guided thought 

exercise in which they were invited to notice that there is an “observer” part of their self that has 

been present throughout their life and notices all of their private events.  Another brief eyes-

closed exercise, “leaves on a stream” (adapted from Hayes & Smith, 2005, pp. 76-77) was 

presented to introduce mindfulness as awareness and nonjudgment of one’s unfolding 

psychological experiences.  The “shark tank” metaphor (Hayes & Smith, 2005, pp. 29-30) was 

included to illustrate the automatic and involuntary nature of private events in contrast with the 

relatively willful and voluntary nature of motoric behavior such as exercise.  Finally, the 

“walking through thoughts” exercise (adapted from Hayes & Smith, 2005, p. 84) was presented 

to further patients’ understanding of defusion and the ability to act independently of thoughts, 

emotions, and urges that might serve as obstacles to increased physical activity. 

Week 3 focused on acceptance, or willingness.  The session began with the “wear your 

pain” exercise (adapted from Hayes & Smith, 2005, pp. 83-85), in which participants inscribe a 

nametag with a negative self-evaluation with which they’ve long struggled (e.g., “fat,” “stupid”) 

and then wear that nametag for the group to see.  Next, there was a discussion of the ubiquity of 

human suffering and our tendency to regard unwanted private events (such as negative self-

evaluations about weight, or negative feelings surrounding physical activity) as problems-to-be-

solved.  The “unwelcome party guest” metaphor (Hayes et al., 2012, pp. 278-280) aided in 

explaining how to alternatively relate to such experiences with willingness if doing so serves 

valued ends.  Lastly, participants were encouraged to gently and patiently “thank your mind” 

(Strosahl & Robinson, 2008, pp. 150-151) when anxious or self-deprecating thoughts arose.  



  

51 
 

Week 4 was set aside for a review and clarification of concepts, as well as answering 

patient questions.  The session began with a guided mindfulness meditation and then moved to a 

review of processes previously outlined.  This was accomplished by walking step-wise through 

one question (well-known within the ACT community; Wilson, Hayes, Gregg, & Zettle, 2001) 

that brings all of the processes together:  

Given a distinction between you and the stuff you’re struggling with [self-as-context], 

 are you willing to have and hold that stuff [acceptance], as it is, not as what it says it is 

 [defusion], while doing the things [committed action] that take you in the direction of 

 your chosen values [values], at this exact time, in this exact situation

 [mindfulness/present moment awareness]? (p. 235) 

After any questions were addressed, patients learned and were invited to sing along with 

“I Can Move” (see Appendix D for lyrics) a simple song the author wrote about the ability to 

initiate value-oriented motor behavior, including physical activity and exercise, despite 

psychological obstacles to doing so. 

Procedure 

The ACT intervention was implemented by the author during the summer and fall of 

2013 as part of a clinical psychology practicum placement at Via Christi.  The practicum was 

initially designed to include an opportunity to deliver a group intervention to promote physical 

activity from an ACT perspective with a population likely to benefit from such an offering.  This 

experience, in turn, provided an opportunity to retrospectively also empirically evaluate the 

relative impact of the intervention in the manner proposed in this document.   

The clinical psychology practicum supervisor and the author first met with staff at Via 

Christi Weight Management to discuss the possibility of the ACT intervention being introduced 
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to one or more of their eight ongoing Phase 2 weight management classes.  This option was 

presented in a meeting of all Phase 2 health educators, with one of them being agreeable to it.  

The three Phase 2 classes of this health educator thus in effect comprised a quasi-experimental 

group by receiving the ACT protocol.  Because the intervention was initially offered as an 

integral part of the author’s clinical practicum and only subsequently also became a focus of this 

research project, participants were not required to complete any consent forms prior to or during 

the ACT intervention.  Later, as this proposed project began to emerge, a waiver of informed 

consent was obtained from both the Via Christi (see Appendix E) and Wichita State University 

(see Appendix F) institutional review boards to retrospectively access the measures detailed 

earlier.  This archival data set included programmatic measures routinely collected by health 

educators as well as the two experiential avoidance questionnaires that were only administered to 

ACT participants. 

A flow chart of participant selection and assignment to the two treatment conditions as 

well as their implementation and posttreatment phases is provided in Figure 1.  The three ACT 

classes were provided during two treatment periods.  Treatment Period 1, which began on 

8/22/2013 and continued for 4 weeks until 9/12/2013, included one class of 8 patients (or 18% of 

the total ACT sample) after excluding from consideration/analysis the 6 “pop-ins” described 

earlier who had also attended one or more HMR sessions during this span of time.  Treatment 

Period 2, which began 6 weeks later than the first ACT class on 10/2/2013 due to scheduling 

limitations and continued for 4 weeks until 10/23/2013, included the other two ACT classes.  

During each of the four sessions within each ACT class, the author greeted patients as they 

arrived and dispersed hard-copies of the two experiential avoidance measures, requesting that 

they be completed at the beginning of the session (while group members took turns weighing in).  
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The questionnaires were then collected by the author, weigh-ins completed, and class began.  

Session content is described in Appendix D.  

The five other active Phase 2 classes received HMR during the same two treatment 

periods during which the ACT intervention was delivered, and thus in effect collectively served 

as a yoked quasi-control group.  A wealth of literature confirms that there are normative 

reductions of physical activity as well as increases in weight in autumn and winter months (Ma et 

al., 2006; McCormack, Friedenreich, Shiell, Giles-Corti, & Doyle-Baker, 2010; Shepard & 

Aoyagi, 2009; Yanovski et al., 2000).  Because the ACT intervention and posttreatment phases 

spanned a change in seasons, and in order to avoid a seasonal/cohort confound as well as 

possible cross contamination with it, HMR patients comprising the quasi-control group were 

temporally yoked to the two treatment periods in which the ACT intervention was administered.  

During HMR classes, the author was not present.  Health educators greeted and weighed patients 

at the beginning of each session, no ACT-related measures were completed, and session content 

was per the “triple imperative” approach described earlier.  

As indicated in the flow chart (see Figure 1), of the 92 patients who attended at least one 

session of HMR during either treatment period, 14 were only eligible to be yoked to Treatment 

Period 1 ACT participants.  This was because they only attended HMR sessions during this 

treatment period and not during the second one.  Of the remaining 78 HMR participants, 70 were 

also eligible to be yoked to Treatment Period 1 ACT participants.  In order to maintain the same 

proportion of participants across the two treatment periods observed in the ACT condition (18% 

in Treatment Period 1 and 82% in Treatment Period 2), 3 of these 70 patients were randomly 

selected to also be yoked to Treatment Period 1 ACT participants (see Figure 1).  The remaining 

67 HMR patients who were eligible to be yoked to either treatment period, as well as 8 HMR 
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patients who were only eligible to be yoked to Treatment Period 2 due to their attendance of 

HMR sessions only during this time span, comprised the quasi-control subgroup yoked to 

Treatment Period 2 for ACT participants. 

Because there were two treatment periods, there were also two corresponding 

pretreatment periods.  The length of these phases was set at 5 weeks in order to have enough data 

points to establish trends in patient attendance as well as relevant behaviors and weight change 

against which the impact of introducing the ACT protocol could be evaluated.  For both ACT 

and HMR participants who were part of Treatment Period 1, their pretreatment phase (or 

“Pretreatment Period 1”) was the 5 weeks from 7/18/13 – 8/15/13 that preceded the beginning of 

Treatment Period 1 on 8/22/13.  For participants in both conditions who were part of Treatment 

Period 2, their pretreatment phase (or “Pretreatment Period 2”) was the 5 weeks from 8/28/13 – 

9/25/13 that preceded the start of Treatment Period 2 on 10/2/2013. 

Each treatment period also had a corresponding posttreatment period.  The posttreatment 

phases were set at 12 weeks to provide a follow-up period comparable in length to those included 

in other ACT interventions for weight management (Lillis, 2008; Lillis et al., 2009; Niemeier et 

al., 2012).  Posttreatment Period 1, for those ACT or HMR patients who were part of Treatment 

Period 1, ran from one week after its conclusion on 9/19/13 until 12/12/13.  Posttreatment Period 

2, for patients in Treatment Period 2, ran from one week after its termination on 10/30/13 

until1/22/14. 

Data Analyses 

Primary (i.e., levels of physical activity and weight/BMI) and secondary (i.e., 

vegetable/fruit consumption and use of meal replacement products) outcome variables as well as 

dose response relationships were examined across the pretreatment, treatment, and posttreatment 
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periods or phases for both treatment conditions.  In addition, the degree to which any differential 

benefits associated with the ACT protocol were mediated by reductions in levels of experiential 

avoidance was examined.  

Missing data.  One issue identified in the preliminary screening of the archival data was 

that some were missing.  For example, study participants sometimes failed to submit data about 

their physical activity, whether due to their absence from a given class, attending but forgetting 

their logbooks, or simply not recording their activities the prior week.  Preliminary analyses 

showed that the number of missing logs each week ranged from 45 (33%) during the earliest 

pretreatment week to 89 (65%) during the tenth posttreatment week.  The overall trend was that 

the percentage of missing logbooks was lowest during pretreatment, but that it rose during 

treatment and continued into the posttreatment phase.  This appeared to be partially due to 

attrition, as an increasing number of patients discontinued their enrollment in Phase 2 as time 

elapsed.  Another possible factor contributing to increasing missing data was participant 

reductions in physical activity.  If participants did not exercise much or at all during the week, 

they may have neglected to turn in an exercise log in order to avoid submitting a low number or 

a “0” in calories burned.  This event was then recorded as missing data rather than as a true “zero 

exercise” week.  

The last 30 years have seen major advances in statistical methodology designed to handle 

missing data in research similar to the current study (Gibbons, Hedeker, & DuToit, 2010).  The 

oldest and simplest approaches known as single imputation methods have tended to fill in each 

missing value with one individual substitute value.  One such method commonly used in clinical 

trials research is the “last observation carried forward” strategy in which the last available data 

point for a patient, for either dichotomous or continuous variables, is extended to the intended 
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study end point.  Other widely-used methods insert mean or interpolated values in place of 

missing data or use a constant coded value (such as 99) to indicate and exclude missing data 

altogether (Carpenter & Kenward, 2007).   

A thorough review by Carpenter and Kenward (2007) of methods for handling missing 

data within clinical trials and similar research found that single imputation methods and their 

assumptions are not well-suited to longitudinal clinical trial research.  More specifically, it has 

been argued that single values are insufficient, as one value “alone cannot provide an adequate 

estimate of the distribution of the missing data given the observed” (Carpenter & Kenward, 

2007, p. 47).  Thankfully, more sophisticated statistical modeling techniques are now available 

for both discrete and continuous variables.  The most commonly used of these are generalized 

estimating equation (GEE) models and mixed-effects regression models (Gibbons et al., 2010).    

Both methods are effective in accounting for missing data, in that neither require 

casewise deletion due to missing data.  Also, each can include a time-variant dependent variable 

rather than collapsing the timepoints into averages.  However, each method has unique strengths 

and limitations and there is some disagreement in the literature regarding which is the better 

technique to use in various situations [such as Gibbons et al., (2010) versus Hubbard et al., 

(2010)].  One key difference is that GEE models use a partial-likelihood, or quasi-likelihood, 

function in which certain estimates leave out some participant data.  By contrast, mixed-effects 

models use a full-likelihood function in which each estimate makes full use of all data from each 

participant (Gibbons et al., 2010).  Also, mixed-effects models assume that missing data are 

correlated to, rather than being statistically independent from, existing data from the same 

participant (Gibbons et al., 2010).  In other words, if patients failed to submit a physical activity 

logbook for a given week, the number of calories they burned (but did not report) that week was 
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most likely correlated with the number of calories expended during weeks in which they made 

such reports.  On face, this assumption fit well with the study design of this project.     

However, GEE models are more readily generalizable to a wider array of non-normal 

distributions than are mixed-effects models (Gibbons et al., 2010; Hubbard et al., 2010), and 

preliminary data screening revealed non-normal and sometimes bimodal distributions in outcome 

variables for this project.  Furthermore, full-likelihood methods such as mixed-effects models are 

better suited to making inferences about an individual participant’s responses over time (i.e., a 

specific weight management patient in this study), whereas GEE is well-suited to drawing 

conclusions about the population from which the sample of individuals was drawn (i.e., weight 

management patients represented by this sample).  For the purpose of this project, making 

inferences about what might (or might not) help all weight management patients be more 

successful in their behavior change efforts was more of interest than any specific patient’s 

trajectory throughout the phase of study.  For these reasons, GEE modeling was used in the 

current study to investigate changes in outcome variables in an inferred population, while 

properly accounting for missing data and non-normal distributions.  

Originally, GEE analyses using both unstructured and autoregressive working correlation 

matrices were conducted in parallel.  The unstructured correlation matrix makes the least 

assumptions about relationships within the dataset, adheres most closely to the existing data, and 

can be advantageous when little is known about those relationships (Garson, 2003; Hardin & 

Hilbe, 2003).  In contrast, the autoregressive working correlation matrix assumes that data are 

temporally related, such that a person’s physical activity for Week 4 is more closely associated to 

her/his physical activity for Week 5 than to the same measure on Week 6.  This structure is often 
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chosen to analyze longitudinal designs, as some measures are expected to vary as a function of 

previous measurements of the same variable (Garson, 2003; Hardin & Hilbe, 2003).   

The Quasilikelihood under Independence Model Criterion (QIC) statistic and its 

“corrected” version, QICC, are the most widely-used fit indices for GEE, with smaller values 

indicating better model fit (Hardin & Hilbe, 2003).  The QIC index is recommended primarily in 

choosing between working correlation structures that are otherwise similarly appropriate for the 

given study design, and the QICC for comparing the fit of different configurations of predictors 

(Garson, 2003).  After conducting all analyses with both unstructured and autoregressive 

matrices and observing very similar QIC values for both, the group of unstructured matrix 

analyses were chosen as more congruent with the current study’s design.  For example, it is not 

assumed that an individual’s physical activity during a given week is more closely correlated to 

activity in adjacent weeks than more distal ones.  Also, despite the clear autoregressive nature of 

weight and BMI as dependent variables, the QIC showed a slight preference for the unstructured 

models in those analyses.  Thus, for clarity and brevity, only the results from GEE analyses with 

unstructured working correlation matrices will be reported in the next chapter. 

 

 

 

 

 

 

 

 



  

59 
 

CHAPTER 4 

RESULTS 

Pretreatment Comparisons 

Participants in the ACT and HMR groups were compared with respect to background and 

demographic variables as well as pretreatment levels of several outcome variables in order to 

determine the need to control for any pretreatment differences in further analyses.  As noted in 

Table 1, the ACT and HMR groups did not differ significantly in age, t(135) = 0.02, p = .98, 

gender, χ2 (1, N = 137) = 0.57, p = .45, or race/ethnicity, χ2 (1, N = 137) = 0.00, p = .99. 

Because of normative gender and age differences in physical activity, weight, BMI, and 

food intake (Ma et al., 2006; McCormack et al., 2010; Shepard & Aoyagi, 2009; Yanovski et al., 

2000), it was important to determine whether there were any pretreatment effects related to age 

and gender among the outcome variables.  All five of these variables were measured/submitted at 

the beginning of each class period and thus represented behavior from the week prior.  For 

example, self-reported calories expended in physical activity in logbooks submitted in both the 5 

pretreatment weeks and the first treatment week represented pretreatment exercise behavior.  For 

this reason, all pretreatment analyses with the exception of those involving missing data 

examined 6 weeks of data.   

It is not ideal that the length of the pretreatment phase differed by 1 week between the 

GEE and other analyses.  However, unlike ANOVA in which weekly outcome measurements 

were collapsed into an average as a dependent variable that was best represented by including all 

“true” pretreatment measurements, GEE analyses tracked a time-variant dependent variable from 

“baseline” (pretreatment) forward.  For this reason, the last and sixth week of pretreatment data 
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was reserved to serve as such a baseline point in subsequent GEE analyses of data from the 

treatment and posttreatment phases.  

As seen in Table 3, none of five outcome measures were significantly related to age 

during the 6 weeks of pretreatment.  However, levels of caloric physical activity, weight, and 

BMI were significantly higher in male participants, while pretreatment levels of vegetable/fruit 

and meal replacement consumption were marginally higher in males.  For this reason, possible 

main effects for treatment condition, as well as its interaction with gender, were first evaluated 

with 2 X 2 ANOVAs for these five variables without adjusting for missing data.  

Analyses of Variance 

As seen in Table 4, no main effects for treatment condition nor interactions with gender 

were obtained for any of the five outcome variables during the 6 weeks of pretreatment.  It seems 

noteworthy that the mean pretreatment levels of physical activity for both treatment groups 

(ACT = 2058, HMR = 1908) were near target levels, as the HMR program in which all 

participants were enrolled at the time indicates a goal of 2000 calories of physical activity per 

week for all able-bodied participants (The HMR, 2012). 

In order to more directly compare findings with those from the GEE models, ANOVAs 

that excluded the sixth and last week of pretreatment data were also conducted.  However, 

because the overall findings did not differ from those summarized in Table 4, they are not 

reported here.   

Missing Data Analyses 

 Each of the five outcome variables were also further examined for any pretreatment 

differences in treatment conditions, gender, and their interaction while taking into account 

missing data.  Before doing so, whether the proportions of missing pretreatment data differed by 
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treatment condition was examined.  There were only two measures during one pretreatment week 

in which the proportion of missing data differed significantly between the two conditions.  As 

seen in Table 5, during the second week there was more missing data for the outcome variables 

weight and BMI from participants in the HMR group (43.5%) than from those who later received 

ACT (24.4%).  A significant difference between the two conditions in these measures also 

emerged in examining the average proportion of missing data when collapsed across all 6 weeks 

of pretreatment.  However, for the other three outcome measures, the average proportion of 

missing data ranged narrowly from 35.9 - 39.3%.  Accordingly, the GEE adjustments for missing 

data were relatively comparable across the ACT and HMR groups. 

GEE involves choosing a working correlation matrix type, and the unstructured and 

autoregressive matrix structures fit the study design best.  Parallel GEE analyses using 

unstructured and autoregressive working correlation matrices were conducted for all outcome 

variables, and the autoregressive models failed to add any important information.  Therefore, the 

simpler unstructured models were preferred and are reported here. 

GEE modeling was also conducted for all outcome variables both with and without an 

interaction term (treatment condition by gender).  In each case, that interaction was not 

significant, and model fit was generally better when the interaction term was left out.  Thus, only 

findings from models without interaction terms are summarized here and displayed in Table 6. 

As seen in Table 6, only two of the analyses produced findings that differed from those 

reported earlier in which no adjustments were made for missing data.  First, participants in the 

ACT group consumed more servings of vegetables and fruits than those in the HMR group 

during the pretreatment phase.  Second, only two of the gender differences reported earlier on 

weight and BMI were maintained.  After adjusting for missing data for caloric expenditure, men 
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were no longer observed to exercise significantly more during the pretreatment phase than 

women.  

Treatment and Posttreatment Phase Comparisons 

Apart from some mixed findings regarding vegetable/fruit consumption, pretreatment 

comparisons suggested that the ACT and HMR groups can be judged as essentially equivalent 

during this phase of the project.  For this reason, no adjustments for pretreatment differences 

were required in comparing the two conditions on outcome variables during the treatment phase.  

However, because of pretreatment gender differences, this variable was included in all treatment 

and posttreatment phase comparisons. 

Like during the pretreatment phase, all outcome variables were measured/submitted at the 

beginning of each class period and represented behavior from the week prior.  Thus, treatment 

phase data were collected during weeks 7 - 10, whereas posttreatment data were collected during 

weeks 11 - 22.  Similar to the pretreatment analyses, results from ANOVAs will be presented 

first, followed by an evaluation of missing data during the treatment and posttreatment phases 

and a discussion of GEE findings.  Despite these basic similarities, there were some differences 

between the analyses conducted for the treatment/posttreatment phases and those reported for the 

pretreatment phase, owing to the different research questions being asked about these 

measurement periods.  During the pretreatment phase, the primary question was whether or not 

the ACT and HMR groups differed, on average, prior to the beginning of the ACT intervention.  

The more relevant questions during the treatment and posttreatment phases were (a) whether the 

relevant outcome variables, on average, differed between the two conditions during each phase, 

and (b) whether any degree of change in such variables over this expanse of time differed 

between them. 
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Analyses of Variance 

Treatment phase.  A series of 2 X 2 ANOVAs were conducted on the five outcome 

variables without adjusting for missing data.  Even to a greater degree than during pretreatment, 

levels of all of these variables were significantly higher for males during the treatment phase.  As 

seen in Tables 7 and 8, there were no main effects for treatment condition or interactions with 

gender on caloric physical activity or the two consumption-related variables.  Because reductions 

in weight and BMI from pretreatment levels were of more interest than absolute levels, analyses 

were conducted using the pre to posttreatment change scores (i.e., changes from the beginning to 

the end of the 4-week treatment phase).     

Despite the similarity in self-reported physical activity between the two treatment 

conditions, participants in the ACT group showed significantly better weight maintenance (a loss 

of 1.71 pounds over the 4 weeks) than their HMR counterparts.  As seen in Table 8, there was 

also a significant interaction effect for weight, wherein males in the ACT group lost more weight 

(i.e., average loss of 7.21 lbs) than any other subgroup across the 4 treatment weeks.  

Posttreatment phase.  Data from this phase were evaluated with a parallel series of 2 X 

2 ANOVAs.  While men continued to differ from women in self-reported physical activity and 

the two consumption-related variables, they no longer did so on weight and BMI change scores 

determined by subtracting their weight/BMI at the beginning of the 12-week posttreatment phase 

from the that at the end of that phase.  As seen in Tables 9 and 10, there again were no effects for 

treatment condition or interactions with gender on physical activity calorie expenditure and the 

two consumption-related variables.  Unlike during the treatment phase, there were no significant 

main effects for treatment condition nor interactions with gender for weight and BMI change 

scores. 
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Multiphasic.  The next set of analyses examined differences in outcome variables across 

the entire time period spanned by this project, from pretreatment to posttreatment.  Table 11 

includes means for all outcome variables across time by treatment condition and gender.  Table 

12 displays the results of a 3 x 2 x 2 repeated measures ANOVA for each outcome variable.  

Guidelines suggested by Cohen (1988, pp. 284-287) were followed in interpreting the magnitude 

of effect sizes. 

 Physical activity calories expended.  There were two significant main effects.  The first 

involved a large effect size for phase, p = .001, ηp
2 = 0.16, in which significantly fewer calories 

on average were expended during the posttreatment phase (M = 1916) than during either 

pretreatment (M = 2317, p = .001) or treatment (M = 2115, p = .02).  The second main effect for 

caloric expenditure involved a medium effect size for gender, p = .002, ηp
2 = 0.11, in which 

males reported burning more calories (M = 2480) in physical activity than did females (M = 

1752). 

Weight change.  Another main effect for phase of large effect size on weight change 

calculated across each period of interest was obtained, p < .001, ηp
2 = 0.22, in which the average 

loss of 1.94 lbs during treatment differed significantly from weight gains during both 

pretreatment (0.11 lbs, p = .04) and posttreatment (3.11 lbs., p < .001), which, in turn, also 

differed from each other (p = .004).  In addition to a main effect, phase also interacted with 

medium effect sizes with both gender, p = .009, ηp
2 = 0.10, and treatment condition, p = .02, ηp

2 

= 0.08. 

As seen in Figure 2, the only phase in which females and males differed with respect to 

weight change was during treatment, when males lost more weight on average than females (p < 

.001).  However, changes in weight across phases differed notably as a function of gender.  The 
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weight of females did not significantly change from pretreatment to treatment, but increased 

during posttreatment (M = 3.40 lbs) to a degree that differed significantly from the two previous 

phases (p < .001).  In contrast, males displayed a significant weight reduction during treatment 

(M = 3.83 lbs) that was subsequently lost during posttreatment, resulting in no overall change in 

weight compared to pretreatment levels.   

Figure 3 displays the phase by treatment condition interaction.  The only phase in which 

ACT and HMR participants differed with respect to weight change was during the treatment 

phase, when ACT participants lost more weight on average than their HMR counterparts (p = 

.01).  This difference, however, resulted from different overall patterns of weight change 

between the two conditions over the three phases of the study.  There was no significant weight 

change for HMR participants from pretreatment to treatment, but an increase during 

posttreatment (M = 1.75 lbs) that differed from weight change during the two previous phases (p 

≤ .002).  On the other hand, the ACT group displayed a V-shaped, curvilinear pattern of weight 

change from pre to posttreatment.  As seen in Figure 3, those receiving ACT experienced a 

significant weight reduction during the treatment phase (M = 3.29 lbs) that was more than 

regained during the posttreatment (M = 4.47 lbs) such that the increase exceeded change during 

the two earlier phases (p < .001). 

BMI change.  As could be expected and as summarized in Table 12, analyses of BMI 

change scores yielded findings relatively similar to those for weight change.  There was again a 

significant main effect with a large effect size for phase, p < .001, ηp
2 = 0.20, and a significant 

phase by gender interaction, p = .02, ηp
2 = 0.09, reflective of a medium effect size.  However, 

unlike the results for weight change, there was no significant phase by treatment condition 

interaction.  
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For the phasic main effect, there was no significant difference in BMI change from 

pretreatment (M = .02 gain) to treatment (M = 0.27 loss).  However, the average increase of 0.47 

units during posttreatment differed significantly from more modest changes in BMI noted during 

both pretreatment (p = .01) and treatment phases (p < .001). 

The phase by gender interaction is displayed in Figure 4.  The only phase in which 

females and males differed with respect to BMI change was during the treatment phase, when 

males reduced their BMIs to a greater extent than did females (p = .002).  While changes in BMI 

did not significantly differ from the pretreatment to treatment phase for females, they did for 

males.  Males’ reductions in BMI during the treatment phase (M = 0.54) were a significant 

improvement relative to their BMI increases during both the pretreatment and posttreatment (p < 

.001) phases.  Females showed a linear increase in BMI gains over the course of the study such 

that posttreatment increases in BMI (M = 0.57) were greater than BMI change during both 

treatment and pretreatment (p < .001).  

Vegetable/fruit consumption.  There was one significant main effect with a medium effect 

size for gender, p = .01, ηp
2 = 0.07, indicating males generally ate more servings of vegetables 

and fruits (M = 41.41) than did females (M = 35.25). 

Meal replacement consumption.  There was a significant medium effect size for phase, p 

= .008, ηp
2 = 0.11, in which significantly more products on average were consumed during the 

treatment phase (M = 28.0) than during the posttreatment phase (M = 24.6, p = .01).  Meal 

replacement consumption during the pretreatment phase (M = 25.2) did not differ significantly 

from these two other phases.  

There was also a significant interaction between phase, gender, and treatment condition, 

p = .05, ηp
2 = 0.07, with a medium effect size as portrayed in Figure 5.  Separate 3 x 2 ANOVAS 
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by treatment condition showed no significant main effects for phase and gender nor their 

interaction for the ACT group.  As seen in the bottom panel of Figure 5, there was a significant 

and large main effect for phase (Wilk’s Lambda = .84, F = 5.28, p = .008, ηp
2 = 0.16) for the 

HMR group in which meal replacements consumed did not change from the pretreatment (M = 

25.1) through treatment phases (M = 26.4), but significantly decreased during posttreatment (M = 

23.2, p = .005).   

Missing Data Analyses 

 Unlike during the pretreatment phase, there were no individual treatment weeks in which 

the proportion of missing data significantly differed between the ACT and HMR groups.  

However, as seen in Table 13, the overall pattern when collapsing across all 4 treatment weeks 

indicated that significantly more weight/BMI data were missing in the HMR group (37.5%) than 

in the ACT group (28.9%).  This was similar to the proportion of missing data for these two 

measures during the pretreatment phase.  In the absence of any other significant differences in 

the proportion of missing data between the ACT and HMR groups, GEE adjustments were 

judged to be relatively comparable across the two conditions. 

As discussed with respect to pretreatment analyses, GEE tracked a time-variant 

dependent variable from “baseline” (pretreatment) forward.  For this reason, it utilized the sixth 

and final week of pretreatment data as a baseline point for the treatment and posttreatment 

phases.  

Again, the working correlation matrix type utilized were unstructured and autoregressive 

as they fit the study design best.  Parallel GEE analyses using unstructured and autoregressive 

working correlation matrices were conducted for all outcome variables, and the autoregressive 

models failed to add any important information.  Therefore, the simpler unstructured models 
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were again preferred and are reported here.  GEE analyses were conducted for all outcome 

variables both with and without interaction terms (treatment condition by gender).  Once more, 

in each case, the interaction was not significant, and model fit was generally better when the 

interaction term was omitted.  Thus, only findings from models without interaction terms are 

summarized here and displayed in Table 14. 

The overall findings differed somewhat from those reported earlier in which no 

adjustments were made for missing data.  Perhaps most notably there are no “phase” main 

effects, as GEE models a time-variant dependent variable that is thus expected to change over 

time.  GEE focuses not on if the dependent variable is changing over time, but rather on what 

factors account for any change.  As seen in Table 14, of the two possible change factors 

examined, gender clearly carried greater weight than treatment condition.  While GEE continued 

to show a gender effect for the three variables not involving food consumption, there were no 

significant treatment-related effects.  In each instance, males reported greater mean levels of 

calories expended in physical activity (2368 vs.1429), weight (247.8 lbs. vs. 189.3 lbs.), and 

BMI (35.7 vs. 32.1).  

Although GEE analyses did not require the use of weight and BMI change scores in order 

to model change in those variables, additional GEE analyses were conducted with them in order 

to better facilitate comparisons with the previous ANOVA analyses that used such change scores 

as dependent variables.  As seen in Table 14, there were a few differences.  For weight change 

(as opposed to absolute weight), there was no longer a significant effect involving gender, but 

one involving treatment condition was still found in which ACT participants weight dropped by 

an average of .19 lbs per week across the treatment and posttreatment phases, while their HMR 

counterparts gained an average of .67 lbs per week over the same period of time.  Similarly, for 
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BMI change, there also was no longer a significant effect involving gender.  To summarize the 

GEE results for weight-related change score variables, ANOVA findings involving gender were 

lost for both weight and BMI change, while an effect involving treatment condition was still 

retained for weight change. 

Program Engagement 

As a proxy measure of program engagement, an independent samples t-test was 

conducted to determine the degree to which ACT and HMR patients differed in the number of 

posttreatment sessions they attended, regardless of whether or not they dropped out of the 

program during the treatment or posttreatment phase.  ACT group participants attended more 

posttreatment sessions (M = 8.2) than their HMR counterparts (M = 5.5), t(135) = 3.41, p = .001, 

d = 0.64. 

Due to a number of patients dropping out during the posttreatment phase, there was a 

concern that, for the purposes of the previous analysis, their attendance count was 0 and thus 

misrepresentative of their level of engagement.  For example, patients may have dropped the 

program due to meeting their goals, a scheduling conflict, or the cost of the program.  The above 

analysis would see their attendance as 0, even though they had discontinued the program 

entirely.  Therefore, the percentage of posttreatment sessions attended while still actively 

enrolled in the program was calculated as an additional variable.  This analysis indicated that 

ACT group participants also attended a greater proportion of posttreatment sessions (M = 64.7%) 

than their HMR counterparts (M = 52.7%), t(125) = 1.99, p = .048, d = 0.38. 

Dose Response 

 To determine whether or not the number of ACT (or concurrent HMR) sessions attended 

was related to improvement in outcome variables from pretreatment to posttreatment, a series of 
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correlational analyses were conducted to, in effect, test for such a possible “dose-response” 

relationship. 

 Physical activity calories expended.  When the treatment and quasi-control groups were 

analyzed together, no relationship was observed between the number of sessions attended and 

change in average weekly physical activity calories logged between the pre and posttreatment 

phases (r = .05, p = .67).  Also, neither group showed a significant relationship between these 

two variables when analyzed separately (r = .19, p = .28 for ACT; r = -.02, p = .91 for HMR). 

 Weight change.  There was no reliable association between number of treatment-phase 

sessions attended and movement from pretreatment to posttreatment in phasic weight change, 

when combining all patients (r = .03, p = .75) or separating them into ACT (r = -.09, p = .58) and 

HMR (r = .08, p = .52) groups. 

 BMI change.  Similarly, there was no correlation between number of treatment-phase 

sessions attended and alterations from pre to posttreatment in phasic BMI change, when 

combining all patients (r = -.004, p = .97) or separating them into ACT (r = -.15, p = .37) and 

HMR (r = .05, p = .71) groups. 

  Vegetable/fruit consumption.  There were no significant relationships between the 

number of treatment-phase sessions attended and change in average servings of fruits and 

vegetables consumed from pretreatment to posttreatment, when combining (r = .16, p = .12) or 

separating the treatment groups (r = .33, p = .06 for ACT; r = .10, p = .45 for HMR). 

 Meal replacement consumption.  There were also no significant correlations between the 

number of treatment-phase sessions attended and changes in average servings of meal 

replacement products consumed from the pretreatment to the posttreatment phase, when 
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collapsing across treatment conditions (r = .11, p = .29) or analyzing them separately (r = -.05, p 

= .79 for ACT; r = .16, p = .22 for HMR). 

Mediation by ACT-Related Processes 

 Mediational analyses examined, for the ACT group only, whether key processes 

purportedly targeted by the intervention (i.e., more general experiential avoidance as well as that 

specific to exercise) changed over the course of treatment, and whether or not such changes 

preceded improvements in outcome variables.  Because the AAQ-II and AAQ-Ex were not 

administered tor the HMR group, no parallel analyses could be undertaken. 

 Change in both putative process variables and outcome measures are necessary, but not 

sufficient, to demonstrate mediation.  As already discussed, improvements in process variables 

over the course of this project were rather modest.  Descriptive statistics provided in Table 15 for 

the two process measures administered during each of the 4 weeks of the ACT group reveal a 

lack of change in these variables as well.  Repeated measures ANOVA indicated there was 

neither significant change in AAQ-II scores (Wilk’s Lambda = .83, F = 0.28, p = .84), nor in 

AAQ-Ex scores (Wilk’s Lambda = .36, F = 2.33, p = .22), across the 4 weeks.  Because of such 

limited variability in both process and outcome variables, formal mediational analyses were 

rendered moot and were therefore not conducted. 
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CHAPTER 5 

DISCUSSION 

This project presented an opportunity to make a unique contribution to the literature on 

ACT for weight management by virtue of its (a) comparison to an evidence-based active quasi-

control group, (b) objective assessment of weight combined with self-reported dietary 

information, (c) repeated measurement (however limited) of suspected process variables, and (d) 

its placement within a hospital-based and medically-supervised program treating a physician-

referred clinical population.  Despite limitations in internal validity, evaluating the ACT-based 

program within a context that reflects norms within institutionalized health care provided an 

opportunity to yield externally valid results with implications for augmenting other existing 

weight management programs with a similar protocol.  Unfortunately, this promise was not 

realized, as patients whose program was supplemented with ACT showed few significant 

improvements over those receiving treatment as usual.  The only variable for which a treatment 

effect was consistently observed was weight change, whereas gender tended to account for more 

change and variability in the other outcome measures.   

One factor that may have limited the overall expected findings was that of missing data.  

The percentages of missing data among outcome variables ranged from 22.2% (ACT group 

weight/BMI, weeks 6 and 7) to 45.7% (HMR physical activity and vegetable/fruit consumption, 

week 6) and placed limitations on the statistical power of analyses conducted.  Modeling that 

accounts for missing data in addition to more traditional analyses of variance were conducted.  

However, it is unclear how the results might have differed had outcome data been more 

complete. 
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These overall results can perhaps be more meaningfully processed by reviewing specific 

findings that speak to each of the six hypotheses evaluated in this project.  Before doing so, at 

least two relevant pretreatment issues merit some attention.  First, because the ACT and HMR 

groups were equivalent along all relevant dimensions during the pretreatment phase, the presence 

or absence of any treatment-related findings cannot be attributed to any such extraneous 

variables.   

Second, and perhaps of greater importance, even prior to the treatment phase, participants 

in both the ACT (M = 2058) and HMR (M = 1908) groups were reporting weekly levels of 

calories expended by physical activity near the level of 2000 set by the weight management 

program.  These data conflict somewhat with both the literature on poor physical activity 

adherence within weight management programs, as well as the anecdotal reflections of the Via 

Christi Weight Management (VCWM) health educator who collaborated on this project and 

stated that physical activity adherence tended to be problematic in this program.  It may be the 

case that the impressions of this health educator were in error and that at least the VCWM 

patients within this study exhibited better-than-average adherence to physical activity guidelines.  

Alternatively, consistent with the literature on this matter (Prince et al., 2008; Roger et al., 2011), 

such self-reports may have been inflated and thus provided an inaccurate measure of actual 

exercise behavior.  In either case, the near-target reports of physical activity at the outset of this 

study may have created a statistical ceiling effect in which participants had little room for 

improvement in its primary outcome variable.  This would have limited variability in the 

measure of physical activity and thereby the possibility of detecting treatment-related effects. 

 

 



  

74 
 

Hypothesis 1:  Treatment Effects on Physical Activity   

It was predicted on the primary outcome variable in this study that individuals receiving 

the ACT intervention would increase or maintain their level of physical activity to a greater 

degree than those receiving the HMR protocol alone, and that this effect, if obtained, would be 

greater during the active treatment phase than posttreatment (with results tapering over time).  

No evidence in support of this hypothesis was found, as there was neither a significant treatment 

condition effect nor any interactions involving treatment condition during the treatment phase, 

the posttreatment phase, or when the entire time span of the study was analyzed together with 

repeated measures and GEE.  In each case, although females in both groups tended to report 

fewer exercise calories and males greater, those averages were roughly equivalent for patients in 

the ACT and HMR-only groups. 

This was surprising and unfortunate, as promoting and increasing values-based physical 

activity was the primary goal of the intervention and thus the variable of most interest to this 

study.  Throughout the 4-week ACT module, concepts were continually related to increased 

physical activity, and participants were frequently encouraged to generate examples and 

scenarios around overcoming barriers to exercise.  As already discussed, ceiling effects may 

have played a role in limiting the improvement patients could make in this area. 

If the exerted physical activity calories in this study were self-reported accurately, 

patients on average, and especially males, may have been close to meeting, if not exceeding, 

program recommendations.  Under such circumstances, they may not have perceived any need to 

increase their physical activity despite the intervention’s aims.  If nonadherence to physical 

activity recommendations was truly not an issue within VCWM, the utility of conducting a more 

thorough needs assessment within a specific weight management program being studied is 
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underscored.  To whatever extent there is room for improvement in patient outcomes in this 

particular weight management program, perhaps caloric intake is the more important variable 

upon which to focus intervention efforts. 

On the other hand, because patients in the program were aware of the caloric-expenditure 

goal of the program, they had a target around which to approximate any overreporting of their 

physical activity.  Using objective (e.g., accelerometer-based) measures of physical activity in 

future research might help minimize such concerns. 

 It could be argued that whether an ostensible ceiling effect resulted from either accurate 

or inflated self-reports of physical activity did not prelude further improvement in this variable.  

Although the number of calories exerted  varies based on the weight of the person exercising as 

well as the vigorousness of the activity (Harvard, 2004), the 2000-calorie goal set by VCWM 

translates to approximately 40-60 min of daily walking or 20-30 min daily of a more intense 

exercise, such as moderate bicycling.  This amount of exercise is similar to the US federal 

guidelines for physical activity that suggest adults do “moderate-intensity aerobic physical 

activity” for approximately 150 min each week (about 21 min each day; US Department of 

Health and Human Services, 2008).  According to the CDC (2017), only 52% of Americans 

currently meet this recommendation based on self-reports that are likely inflated as previously 

discussed.   

These data suggest that the calorie goal of the VCWM may not be an especially onerous 

or stringent one and that any ceiling that it may establish is more soft than hard.  For example, 

suppose patients normally burn only 1500 calories per week, but regularly report expending 

2000.  These same patients, upon increasing their physical activity to 2000 calories per week 

(perhaps as the result of an intervention), might then inflate their self-report to 2500 calories.  



  

76 
 

However, because of demand characteristics and for social desirability purposes, it is plausible  

that these patients may have had more motivation to exaggerate their self-reports to match the 

program recommendation than to inflate their reports above and beyond the program-

recommended  2000 calories.  However, because the current study did not allow for any 

empirical testing of this hypothesis, it must be regarded as speculative.  

In either case, further research is warranted that minimizes the ceiling effect problem 

regardless of how it was constituted within this project.  For example, a study could examine the 

effect of an ACT intervention to promote physical activity among individuals who report very 

low levels of exercise (and a desire to change that), and in which objective measures of physical 

activity could be used to minimize exaggeration.  Furthermore, rather than setting a 2000-calorie 

target for patients, they could be coached to exercise “as much as is reasonable and healthy” 

while continually checking in with their physicians to ensure they are not doing more than is 

beneficial for them. 

Another possible explanation of the ineffectiveness of the ACT intervention to increase 

physical activity involves issues related to its content, presentation, and dosage level.  With 

respect to content, in retrospect the protocol may have been too far-reaching and overly 

ambitious in its attempts to illustrate each of ACT’s core processes.  Especially in combination 

with the dosage concerns cited below, patients may not have had the time and space to fully 

grasp the intervention’s most critical themes.  It might be quite useful in future research to 

incorporate more redundancy between sessions, such as by emphasizing just one or two key 

ACT processes and teaching them repeatedly through various pathways, rather than attempting 

to cover the entire model.  However, all of the studies reviewed for this project (Butryn et al., 

2011; Forman et al., 2009, 2013; Goodwin et al., 2012; Lillis, 2008; Lillis et al., 2009; Niemeier 
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et al., 2012; Tapper et al., 2009) described their interventions as similarly covering the full range 

of ACT processes, with the exception of explicit lessons on self-as-context in some cases. 

With respect to presentation, this author was a clinical psychology graduate student at the 

time of delivering the intervention.  There is precedent for this type of delivery in the literature as 

intervention presenters in projects by Lillis (2008) and Goodwin et al. (2012) were also graduate 

students in clinical psychology.  For Lillis et al. (2009), Forman et al. (2009), Butryn et al. 

(2011), and Niemeier et al. (2012), one presenter was a clinical psychologist and the other was a 

graduate student in clinical psychology.  The robust intervention deployed as part of an RCT by 

Forman et al. (2013) utilized six graduate students and two clinical psychologists.  These authors 

specifically referenced the keen interest in healthcare settings for interventions that can be 

delivered by “less intensively-trained interventionists,” and one of their study questions was 

“whether treatment effects would be moderated by interventionist expertise” (p. 1120).  At the 

conclusion of their study, the expertise of interventionists did moderate weight loss, such that 

patients treated by the experienced clinical psychologists lost more weight and maintained it at 

follow-up compared to patients treated by novice graduate students.  Thus, further clinical trials 

may benefit from expert interventionists to maximize the possibility of observing treatment 

effects. 

With respect to dosage concerns, the treatment doses represented in the studies of ACT 

for weight-related concerns reviewed for this project ranged from 4 to 37.5 hr.  The 4 hr of 

treatment offered to the ACT group within this study thus falls at the lowest end of this range.  

Moreover, most patients did not attend every session.  Table 16 shows a breakdown of how 

many patients in both treatment conditions attended varying numbers of the four treatment-phase 

sessions.  Over a third (38%) of those in the ACT group received only 1 or 2 hr of treatment.  
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Considering that each ACT session was unique and designed to build on former ones to present 

the entire array of key processes, it seems quite likely that many participants lacked adequate 

exposure to the material to both grasp the new concepts and meaningfully apply them to their 

health behaviors.  Future clinical trials in this area would benefit from use of a larger 

intervention dose as well as somehow incentivizing attendance (whether socially or financially) 

such that a greater number of patients experience the full protocol.  

Hypothesis 2:  Treatment Effects on Weight/BMI 

Hypothesis 2 posited that the ACT intervention group would see greater reductions or 

maintenance of weight/BMI as secondary outcome variables than those receiving HMR, and that 

any difference in these measures would be greater during the active treatment phase than during 

posttreatment.  There were mixed findings here, with no indication of floor or ceiling effects that 

should have limited variability.  Across the 5 weeks of pretreatment, ACT and HMR patients 

experienced an average weight loss of 0.26 and 0.18 lbs, respectively (see Table 11).  This is 

well under the 10 lbs that patients could have safely lost during those 5 weeks, according to the 

standard guideline in the weight management field of losing no more than 2 lbs per week 

(Kushner et al., 2013; Steelman & Westman, 2010).  This pattern remained throughout the 4-

week treatment phase, when weight losses averaged 1.43 lbs and 0.40 lbs, and during 12 weeks 

of posttreatment, when weight gains averaged 4.29 lbs and 2.09 lbs.    

As expected, BMI change scores paralleled those specific to weight in not being 

restricted by either floor or ceiling effects.  Because BMI accounts for height (and therefore 

provides a more standard/universal index of body fatness), absolute levels of BMI at 

pretreatment can also be considered in determining whether or not patients could have possibly 

improved or worsened.  Average BMIs prior to treatment were in the obese range (33.46; see 
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Table 1), but not extremely so.  This appears to indicate patients had room for improvement, 

such as reducing their BMI into the overweight or normal ranges.  On the other hand, they could 

have also raised their BMI scores, as ones of 40 or more are often observed. 

During the treatment phase, there were significant main effects for treatment condition on 

both weight and BMI change, wherein ACT group patients showed greater reductions in both 

variables than the HMR group.  There were also significant treatment condition by gender 

interactions for both measures, such that males receiving the ACT intervention lost markedly 

more weight (7.21 lbs) than any other subgroup (0.90 lbs at most).  However, whatever 

improvements ACT-group males experienced during the treatment phase were not sustained 

throughout posttreatment, when there were no significant effects or interactions involving 

treatment condition.  Consistent with this, repeated measures analyses indicated ACT 

participants lost more weight during the treatment phase, only to regain that weight (plus a little 

more) during the following 12 weeks (GEE accordingly showed a treatment effect for weight 

change as well).  

This weight gain might reasonably be described as a response to the end of the ACT 

augmentation and resuming treatment-as-usual, as well as a “bounceback” effect, owing to 

phenomena already discussed in which the body responds to weight loss by efforts to “protect” 

the prior weight set point.  This overall process includes lowering the resting metabolic rate, 

diminishing SNS activity, increasing the efficiency of musculoskeletal work, reducing 

involuntary physical activity such as movement during sleep, and suppressing leptin, which 

increases appetite and instigates increased food intake (Hawks & Gast, 1998; Kushner et al., 

2013). 
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As to the potential reasons that males responded more positively (as measured by weight 

loss) to the ACT intervention than did females during the treatment phase, several possibilities 

come to mind.  There was no significant age difference in this study between women and men.  

However, it is relevant to note that women in the current study ranged broadly from 28 – 79 

years of age, and the 79% who were 50 or older could reasonably be assumed to be 

postmenopausal.  Research has shown postmenopausal females gain weight, experience a shift in 

body mass from lean muscle to fat, and struggle to obtain/maintain weight losses as a result of 

the hormonal changes of menopause (Guo, Zeller, Chumlea, & Siervogel, 1999).  This may in 

part be why men lose more in weight loss interventions in general and maintain those losses to a 

greater degree than do women (Bhogal & Langford, 2014). 

In addition, males appeared to engage in greater levels of physical activity than females 

at the outset of treatment and maintained greater levels throughout.  In fact, their reports on 

average exceeded program recommendations in every case.  Thus, physical activity could be 

seen as a “strength” for males in this study, relative to females for whom it might be regarded as 

an area in need of “remediation.”   

There is some precedent in the literature suggesting that making a distinction between 

these two types of interventions may be meaningful.  In one of his books addressing 

psychological issues written for the general public, Gladwell (2013) in particular has described 

“capitalization learning” as enhancement by building upon existing strengths, and “compensation 

learning” as improvement by focusing on areas of weakness or limitation (pp. 143-144).  He 

argues that the former is easier and comes more naturally for humans.  Extending these concepts 

to ACT, Ciarrochi and colleagues (2016) noted mixed empirical support for a capitalization 

model.  Higher levels of psychological flexibility were associated with improvement in the well-
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being of employees participating in an ACT-based work reorganization intervention designed to 

enhance job control (Bond, Flaxman, & Bunce, 2008).  On the other hand, Zettle (2003) and 

Masuda et al. (2007) reported findings supportive of a compensation model as those who initially 

reported lower levels of psychological flexibility benefited most from ACT targeting 

mathematics anxiety and stigmatizing attitudes, respectively.  These overall findings suggest that 

the same variable may display differing moderating effects within ACT, perhaps in part 

depending on the outcomes involved, and highlight the need for further research to explicate 

these relationships. 

While a capitalization effect has been previously documented with ACT, the failure of 

ACT-group males to increase their physical activity sheds some doubt on its manifestation 

within this study.  It may be that males did respond by increasing their physical activity 

consistent with a capitalization model that, in turn, led to weight loss, but that this was not 

reflected by the self-reports of physical activity as well as associated ceiling effects.  It is also 

possible ACT-group males derived more benefits from the intervention due to its playing to their 

strengths, but that they were not clearly manifested in increased physical activity.  For example, 

perhaps the focus on physical activity as their area of strength caused them to be generally more 

interested, receptive, and engaged, after which they became more active in a combination of 

other health-supporting behaviors not detected in the above analyses (e.g., eating fewer calories).  

Although there was no direct measure taken to track if caloric intake decreased over the course 

of this project, it is somewhat surprising that such a positive shift in eating behavior would not be 

reflected at least somewhat in fruit/vegetable and meal replacement consumption.  However, no 

treatment by gender interactions were found for these variables, and the one significant phase by 
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treatment condition by gender interaction on meal replacement consumption lacked a gender 

effect within the ACT group. 

Another factor that may have influenced males’ greater treatment response is therapist-

patient mismatch.  Males may have benefitted more from the female interventionist.  This effect 

has been documented in other areas within clinical psychology, such as in VA treatment of 

veterans with PTSD.  Shiner and colleagues (2016) found that among a large sample of male and 

female veterans treated individually for PTSD, therapist-patient gender match or mismatch were 

not predictive of therapy retention for female veterans, while it was for male veterans treated by 

female therapists.  A similar effect was found in a university clinic setting, in which gender-

matched female clients and gender mismatched male clients reported better therapeutic 

relationships with their female providers (Bhati, 2014).  Additional research could randomly 

assign mixed gender groups of patients to either female or male interventionists to further 

investigate how the gender of therapists and patients may moderate the impact of ACT on weight 

management.  

Hypothesis 3:  Treatment Effects on Diet-Related Measures 

Hypothesis 3 weakly suggested that patients in the ACT intervention would show greater 

improvements in diet-related measures as tertiary outcome variables relative to those receiving 

HMR, but that any such differences would be of a lesser magnitude than those involving the 

primary and secondary outcomes.  There were some mixed findings here as well.  With respect 

to a possible ceiling effect, the American Heart Association (2017) recommends 7-8 servings of 

fruits and vegetables daily (49-56 weekly) for those attempting to lose weight.  Patients in the 

ACT and HMR groups reported eating 39 and 36 servings weekly, respectively, during the 

pretreatment phase, indicating that they could have benefitted by increasing their consumption.   
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If meal replacements were utilized for every meal and snack, patients could easily eat 

five such products per day (e.g., three entrees, one nutrition bar, and one shake), or 35 products 

in a week.  Patients were instead consuming about 25 servings per week during the pretreatment 

phase, suggesting sufficient room for improvement that was not constrained by a ceiling effect.  

It is worth noting despite the general equivalence between the ACT and HMR-only groups 

during the pretreatment phase, that the one difference detected when accounting for missing data 

was the ACT group’s greater consumption of fruits and vegetables.  

During the treatment and posttreatment phases (as analyzed separately), there were no 

main effects or interactions involving treatment condition for either fruit/vegetable or meal 

replacement consumption.  However, when the three phases of the study were analyzed as 

repeated measures, there was a significant 3-way interaction (phase by treatment condition by 

gender) on meal replacement consumption that requires explanation.  Although the ACT group 

showed no significant change over the course of the study, the meal replacement consumption of 

HMR group patients dropped significantly during posttreatment.  This could be indicative of a 

protective effect for the ACT group in that they were better able to maintain their meal 

replacement consumption through the challenging holiday season that followed the intervention.  

On the other hand, analyses accounting for missing data that were presumably more robust, did 

not detect any treatment effects for either dietary variable across the treatment and posttreatment 

periods, suggesting that this finding is tenuous at best. 

Hypothesis 4:  Treatment Effects on Program Engagement 

Hypothesis 4 weakly suggested that patients in the ACT intervention would attend more 

posttreatment sessions of the HMR program as a crude proxy measure for program engagement 

than their HMR-only counterparts.  This prediction was supported, as ACT-group participants 
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did attend more posttreatment sessions, both with and without accounting for program dropout.  

This finding suggests that at the very least the ACT intervention module did not lead patients to 

turn away from their weight management program, and may have actually increased their 

behavioral commitment to it.  It is not clear what facet or aspect of the ACT intervention might 

account for this finding.  The specific content of the protocol, its novelty, and/or as suggested 

earlier, presenter-related variables, could all have conceivably played roles.  Future research 

could more thoroughly and formally evaluate program engagement, as well as treatment 

acceptance and satisfaction, for example, by the administration of surveys that assess these 

variables both during and after an intervention.   

Surveys could also be administered to collect qualitative data that may be particularly 

helpful in addressing at least two fundamental questions about the ACT intervention. One of 

these would be the ease with which patients comprehended key concepts integral to the 

intervention.  The second would be how useful or beneficial patients found the application of 

procedures and techniques related to those concepts. 

Hypothesis 5:  Dose-Response Relationships 

Hypothesis 5 expected attendance during the active treatment phase (“dose”) to moderate 

outcomes for both groups in a dose-response relationship.  Despite the observed variability in 

treatment dose (as shown in Table 16) for both ACT and HMR groups, there were no significant 

dose-response relationships, or correlations between dose and improvement in any outcome 

variable.  This held true both when analyzing the two treatment groups separately and as a 

whole.  As already discussed in conjunction with Hypothesis 1, the failure to find an expected 

dose-response relationship might be attributed at least in part to the rather modest amount of 

treatment offered within the ACT group.  Accordingly, further parametric research of ACT-
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based weight management programs could conceivably determine an optimal dose of 

intervention to maximize the impact of limited available resources.   

Hypothesis 6:  Mediational Relationships for ACT Group 

 Hypothesis 6 predicted that reductions in experiential avoidance in the specific context of 

exercise, and to a lesser extent in global experiential avoidance, would mediate improvement in 

outcome variables for the ACT group (the only group for which any process measurements were 

available).  This hypothesis could not be supported, as the necessary, but not sufficient 

requirement that change occur in both mediating and outcome variables was not met.  

 Despite the lack of change in AAQ-II and AAQ-Ex scores (see Table 15), it certainly 

would have been possible for such shifts to occur.  For the AAQ-II, possible scores range from 7 

- 49, and the mean score of 18.51 (SD = 7.05) averaged across past normative samples (Bond et 

al., 2011) was comparable to those obtained in the four administrations of the AAQ-II in this 

study (see Table 15).  There was thus ample opportunity for AAQ-II scores to be impacted by the 

intervention.  For the AAQ-Ex, possible scores range from 7 -105, and those in past research (M 

= 47.41, SD = 14.84; Staats, 2014a) were similar to scores obtained in this study and presented in 

Table 15.  

 The lack of change observed on the AAQ-Ex was somewhat more surprising than that on 

the AAQ-II, simply because of the status of the AAQ-Ex as a context-specific measure of 

experiential avoidance.  As previously discussed, such contextualized measures typically more 

strongly mediate improvement in behaviors to which they are tailored than does the AAQ-II 

(Hayes et al., 2012; McCracken, 2011).  Perhaps despite the previously documented satisfactory 

psychometric properties of the AAQ-Ex (Staats, 2014a), it may simply not function adequately 

as a process measure.  Future studies could further investigate this possibility by including both 
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the AAQ-II and AAQ-Ex as putative process variables within parametric research that more 

extensively examines the dose-response relationship of ACT-based weight management 

programs.  Alternatively, there may be other ways to measure the process of exercise-specific 

experiential avoidance, such as through behavioral tasks (Hayes, Zettle, Gird, & Hardage-Bundy, 

2014), ecological momentary assessment (Heron & Smyth, 2010; Levin, Pierce, & Schoendorff, 

in press), or measures of implicit cognition (Barnes-Holmes et al., 2006; Greenwald, McGhee, & 

Schwartz, 1998; Jackson et al., 2016).  

Summary and Conclusions 

 Obesity is a widespread phenomenon that has significant impacts on physical (e.g., 

diabetes, cardiovascular disease, cancers), psychological (e.g., mood and anxiety disorders), and 

social (e.g., stigma, shame, discrimination) health and well-being.  These complications for the 

individual come in addition to costs to society at large, where obesity accounts for a significant 

proportion of healthcare spending.  Behavioral weight management programs are an effective, 

first line intervention for obesity but have struggled to help individuals maintain weight losses 

beyond 6 months.  Overall, this study held promise in paving the way for future augmentation of 

traditional weight management programs with acceptance- and mindfulness-based approaches 

that might help patients address some of their psychological barriers to longer-term treatment 

adherence.  There were some promising findings in terms of enhanced weight loss for men, but 

which was unfortunately regained, and superior program engagement as measured by 

posttreatment attendance for the ACT group.   

However, the outcome of greatest interest—increased physical activity—was not 

impacted by the intervention, and the study was limited by several factors such as lack of random 

assignment to treatment condition, small intervention dose (exacerbated by participant absences), 
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possible ceiling effects and/or inaccurate self-reporting on physical activity potentially 

attributable to social desirability, the prevalence of missing data, measurement of process 

variables in only one condition, and the lack of qualitative data which might have yielded a 

richer understanding of patients’ perceptions of and reactions to the intervention.  Due to the 

high prevalence and growth of overweight and obesity in the US and globally, its significant 

negative physiological and psychological consequences, and the difficult nature of weight 

management work (with maintenance of weight losses being particularly evasive within this 

field), continued research into improving interventions in this area is warranted despite the rather 

modest findings of this project.  
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Appendix A 

Interpretation of BMI Values (Centers for Disease Control and Prevention, 2012) 

 

 
BMI Value     Weight Status 
 
 
Below 18.5     Underweight 
 
18.5 – 24.9      Normal or Healthy Weight 
 
25.0 – 29.9      Overweight 
 
30.0 and Above    Obese 
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Appendix B 
 

Acceptance and Action Questionnaire - II (AAQ-II) 
 

Below you will find a list of statements. Please rate how true each statement is for you by 
circling a number next to it. Use the scale below to make your choice.  
 

1 2 3 4 5 6 7 

never 

 true 

very 

seldom true 

seldom  

true 

sometimes  

true 

frequently  

true 

almost 

always 

true 

always  

true 

       

1. My painful experiences and memories make it difficult for 
me to live a life that I would value. 1 2 3 4 5 6 7 

2. I’m afraid of my feelings. 1 2 3 4 5 6 7 

3. I worry about not being able to control my worries and 
feelings. 1 2 3 4 5 6 7 

4. My painful memories prevent me from having a fulfilling 
life. 1 2 3 4 5 6 7 

5. Emotions cause problems in my life. 1 2 3 4 5 6 7 

6. It seems like most people are handling their lives better 
than I am. 1 2 3 4 5 6 7 

7. Worries get in the way of my success. 1 2 3 4 5 6 7 
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Appendix C 
 

Acceptance and Action Questionnaire for Exercise (AAQ-Ex) 
 

Below you will find a list of statements. Please rate how true each statement is for you by 
circling a number next to it. Use the scale below to make your choice. 
 

1 2 3 4 5 6 7 
Never true Very seldom 

true 
Seldom true Sometimes 

true 
Frequently 

true 
Almost 

always true 
Always 

true 
Though I could make a spot for exercise in my 
schedule, the thought of adding another 
responsibility is too distressing. 

1         2         3         4         5         6         7 

My negative thoughts about exercise prevent me 
from exercising. 1         2         3         4         5         6         7 

I don't mind feeling self-conscious when working out. 1         2         3         4         5         6         7 

In order to work out, I need to feel like it. 1         2         3         4         5         6         7 

I do not take care of my physical fitness, because it 
reminds me that I am not fit. 1         2         3         4         5         6         7 

The feeling of sweat trickling down my face and 
back when I exercise grosses me out. 1         2         3         4         5         6         7 

It's alright if I feel rushed because I have to squeeze 
exercise into my busy day. 1         2         3         4         5         6         7 

If I feel guilty for not exercising, I try not to dwell on it. 1         2         3         4         5         6         7 

I feel awkward about going to a gym where others 
will see me exerting myself. 1         2         3         4         5         6         7 

Because I feel like I'll never get in shape, there 
doesn't seem to be much point in trying. 1         2         3         4         5         6         7 

My exercise routine takes place regardless of how I 
feel on any given day. 1         2         3         4         5         6         7 

The unpleasant, burning sensation in my muscles is 
too much for me to bear during exercise 1         2         3         4         5         6         7 

I avoid thinking about working out because it 
reminds me that I have neglected to exercise. 1         2         3         4         5         6         7 
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It's okay if I'm sometimes exhausted all day at work or 
school as a result of exercising. 1         2         3         4         5         6         7 

The whole process around exercising is too big a 
hassle. 1         2         3         4         5         6         7 

  



  

104 
 

Appendix D 
 

ACT Intervention Protocol 
 
 
Week 1 

 
Opening exercise: Attending Your Own Funeral with eulogy and tombstone (20 min) 

A closed-eyes exercise in which participants reflect on the finite nature of their existence 
and what they want their life to have ultimately stood for.  They envision their own 
funeral in some detail: where it would be, what it would look like, and who would be 
there.  They write down what a close family member or friend’s eulogy might sound like 
if their current struggle continues to dominate their life, and then they write down what 
they would hope for their eulogy to be, if they could create the life most meaningful to 
them.  They “engrave” a paper tombstone with the epitaph that best distills their most 
precious values (Hayes & Smith, 2005, pp. 166-170). 
 

Values: What do you want your life to be about? (20 min) 
Identifying personal values across life domains (e.g., family, work, recreation, health) 
Tying physical activity to those identified values 
 

Committed Action: Doing what it takes (20 min) 
Exercise: Timed Goal Setting 

Starts out distal (i.e., “What can you do in the next 10 years to move towards that 
which you value?”).  Becomes incrementally more proximal (i.e., “What can you 
do in the next 5 min to move towards that value?”). 

Set physical activity goals for the week (guided by HMR recommendations) 
Identify potential barriers and obstacles; troubleshoot 

 
Week 2 

 

Self as Context: Exercise: The Observer You (20 min) 
A closed-eyes exercise to aide participants in noticing the part of them that has been there 
throughout their entire life.  This part of them has witnessed all of their thoughts, 
feelings, emotions, memories, and sensations.  Each person is guided to make a 
distinction between the body, roles, emotions, and thoughts that form the content of life, 
and the observing self that has formed the context from which that content can arise 
(Hayes et al., 2012, pp. 233-237). 
 

Mindfulness: Noticing private events… (20 min) 
Education: Present Moment Awareness, Kabat-Zinn (1994) definition of “mindfulness” 
Metaphor: Shark Tank.  The automaticity of thoughts and physiological responses. 
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In this thought exercise, participants are asked to imagine sitting over a dunk tank 
full of hungry sharks while wearing the world’s best polygraph.  They are told 
that they must remain calm! Any anxiety detected by the polygraph will trigger 
the seat to dunk them (Hayes & Smith, 2005, pp. 29-30). 

Education: Thought control vs. noticing and observing 
Exercise: Leaves on a Stream 

A brief, 5-min meditation allows individuals to notice thoughts as they occur, 
place them on mental “floating leaves”, and allow them to pass by as all thoughts 
do (Hayes & Smith, 2005, pp. 76-77). 
 

Defusion: …without buying into them. (20 min) 
Exercise: “Orange Orange Orange” 

“Crack the shell of language” by repeating the word orange until it loses its 
meaning and connection to related thoughts, sensations, and memories (Strosahl 
& Robinson, 2008, pp. 81-83). 

Exercise: Thought Vocalizations 
Place distance between the self and thoughts, by vocalizing thoughts in novel 
ways, such as in slow motion, in silly voices or accents, to the tune of a familiar 
song, or voiced dramatically as a television or radio broadcast (Hayes & Smith, 
2005, pp. 79-80). 

Exercise: Walking “Through” Thoughts (mind vs. experience) 
Repeat, “I cannot do ________,” while doing it. 

Set physical activity goals for the week (guided by HMR recommendations) 
Identify potential barriers and obstacles; troubleshoot 

 
Week 3 

 
Opening exercise: Wear Your Pain (20 min) 

A closed-eyes exercise where participants meditate on the most painful and longstanding 
negative self-evaluation that they carry with them.  Negative self-evaluations are 
normalized in the context of evolutionary psychology’s theory of the mind as a “problem 
solver” turned against its host.  As a way of accepting and carrying these thoughts, each 
person then writes their painful self-evaluation on an adhesive name tag and displays it 
on their chest if willing (Hayes & Smith, 2005, pp. 83-85).  A time of mingling is 
arranged, and individuals are encouraged to work the room and glimpse the “pain tags” 
of their peers to view the ubiquity of negative self-evaluation and pain. 
 

Acceptance/Willingness, Part I: To have and to hold (20 min) 
Education: Ubiquity of human suffering 
Education: Mind designed (regardless of creation/evolution) to be a “problem solver” 
Metaphor: Unwelcome Party Guest 
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Participants imagine that their lives are like parties to which they’ve invited all of 
their closest friends and family.  However, “Joe the Bum” (or some other 
nefarious-sounding character) inevitably shows up, which is a metaphor for the 
undesirable experiences of life.  “Party hosts” must choose either to continue to 
have the party and enjoy the relaxing time with loved ones, to spend the entire 
evening fretting over Joe, or to shut down the party completely (Hayes et al., 
2012, pp. 278-280). 
 

Acceptance/Willingness, Part II: (20 min) 
Education: What needs to be accepted (Serenity Prayer) 

“May I have the serenity to accept the things I cannot change, the courage to 
change the things I can, and the wisdom to know the difference.” 

Education: Self-compassion; “Thank you, mind.” 
Participants “thank their mind” for working hard at its job of problem solving, 
even when it incidentally turns on itself (Strosahl & Robinson, 2008, pp. 150-
151). 

Metaphor: Monsters on the Bus 
Participants imagine that unwanted private experiences are passengers on the bus 
of their life.  Some passengers are wanted and others are like monsters.  
Participants can “drive” their bus in valued directions even as the “monsters” 
demand to be heard and take the wheel (Hayes, Strosahl, & Wilson, 1999, pp. 
157-158). 

Set physical activity goals for the week (guided by HMR recommendations) 
Identify potential barriers and obstacles; troubleshoot 

 
Week 4 

 

Opening exercise: Sitting Mindfulness Meditation (20 min) 
An audio-guided mindfulness meditation in which participants are gently encouraged to 
become aware of their thoughts, feelings, emotions, memories, and physical sensations in 
the present moment, without judging them as right or wrong; good or bad (similar to 
Hayes & Smith, 2005, pp. 105-109). 
 

Review of Concepts: How it all ties together (20 min) 
Participants are guided, stepwise, through a visual display of the hexaflex question: 

“Given a distinction between you and the stuff you’re struggling with, are you 
willing to have that stuff, fully and without defense, as it is, not as what it says it 
is, AND do what takes you in the direction of your chosen values at this time, in 
this situation?” (Wilson et al., 2001) 

Song: I Can Move! (created by the author/clinician) 
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Participants learn and sing this song together, to the tune of London Bridges: “I 
can move my (arms and hands)x3, I can move my arms and hands and tell them 
what to do.  I can move my (legs and feet)x3, I can move my legs and feet and tell 
them what to do.  I can move my (lips and tongue)x3, I can move my lips and 
tongue and tell them what to do.  I can do what (matters most)x3, I can do what 
matters most, even when it’s hard!” 
 

Where to go from here (20 min) 
Exercise: “Have to  Want to.”  

Reframing physical activity from an obligation to a desired activity. 
 Set long-term physical activity goals via self-compassionate perspective taking 
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Table 1 

Summary of Background and Demographic Variables 

 
Group                           ACT (n = 45)                HMR (n = 92)               Overall (N = 137) 
______________________________________________________________________________ 
 
Mean age (SD)                   56.6 (9.4)        56.6 (11.5)               56.6 (10.8)         
 
Female                        35             66              101         
                    (78%)                   (72%)          (74%)        
 
White                        44                        90             134             
                  (98%)                    (98%)          (98%)          
 
Baseline weight, lbs (SD)         201.3 (45.3)      214.2 (55.4)           210.0 (52.4) 
 First contact 
 
Pretreatment weight, lbs (SD)   201.6 (45.3)      214.4 (58.1)           210.0 (52.4) 
 Aggregate  
 
Baseline BMI (SD)      32.00 (6.10)        34.14 (8.17)            33.43 (7.60) 
 First contact 
 
Pretreatment BMI (SD)     31.98 (6.00)        34.19 (8.60)            33.46 (7.88) 
 Aggregate  
 
Pretreatment attendance (SD)a     3.5 (1.5)          3.4 (1.3)    3.4 (1.3) 
            n = 43           n = 78    N = 121 
             
 
aNumber of pretreatment sessions out of a maximum of 5 attended by participants.  Sample size 
is reduced as those who had not yet graduated to Phase 2 for the entire pretreatment phase are 
excluded. 
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Table 2 

Internal Reliability of Experiential Avoidance Measures by Week 

 
Measure      Week 1         Week 2         Week 3       Week 4 
 
 
AAQ-II         .93            .94            .95          .88 
       (n = 23)          (n = 24)         (n = 19)                  (n = 18) 
 
AAQ-Ex         .80            .75            .84          .76 
       (n = 23)          (n = 24)         (n = 19)                  (n = 18) 
 
 
Values shown are Cronbach’s α. 
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Table 3 

Pretreatment Age and Gender Differences 

 
Outcome Variable       Correlation with Age    Females               Males  
         

r            p     M (SD)              M (SD)        t            p         d  
______________________________________________________________________________ 
 
Physical activity        .07         .47           1753 (977)         2523 (968)       3.83    <.001    0.79 
calories 
 
Weight, absolute       -.12         .20          193.4 (42.3)       255.4 (58.1)      6.57    <.001    1.22 
(weekly average) 
 
BMI, absolute         -.06        .53            32.2 (7.0)          36.8 (9.3)         2.95      .004    0.55 
(weekly average) 
 
Vegetable/fruit          -.13        .15            35.4 (10.5)        39.2 (10.7)       1.72      .089    0.36 
consumption 
 
Meal replacement          .01         .93           24.0 (10.9)        28.5 (11.9)       1.92      .057    0.39 
consumption 
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Table 4 

Pretreatment Comparisons: ANOVAs 

 
Outcome Variable         ACT                   HMR                   Tx                         Tx X Gender 
 
    M (SD)                M (SD)  F             p                    F            p 
______________________________________________________________________________ 
 
Physical activity        2058 (951)         1908 (1066)           1.34          .25                0.12        .73 
calories                        (n = 39)              (n = 82) 
 
Weight, absolute 201.6 (45.3)      214.4 (58.1)           0.83         .36                 0.01        .93 
(weekly average)   (n = 42)             (n = 84) 
 
BMI, absolute  31.98 (6.00)       34.19 (8.60)          1.82          .18                0.09         .77 
(weekly average)   (n = 42)       (n = 84)       
 
Vegetable/fruit            38.9 (7.6)          35.1 (11.7)         2.48          .12                0.05         .83  
consumption                  (n = 40)       (n = 81) 
 
Meal replacement        24.5 (9.9)          25.4 (12.0)         0.05          .83                0.01         .93 
consumption                  (n = 39)       (n = 81) 
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Table 5 

Pretreatment Missing Data Analyses: Proportions Missing Weekly 

 
Outcome Variable    Pretreatment Weeks 
 
    1               2              3             4              5               6          Average 
______________________________________________________________________________ 
       
Physical activity  
calories 
 
         ACT 28.9 33.3 31.1 44.4 40.0 40.0 36.3 
         HMR 34.8 45.7 34.8 35.9 39.1 45.7 39.3 
         Pearson’s χ2 0.48 1.89 0.18 0.94 0.10 0.39  0.70 
         p   .49   .17   .67   .33   .92   .53   .40 
 
Weight/BMI (data missing in equal proportions, as BMI was derived from weight and height) 
 
 ACT 28.9 24.4 26.7 37.8 37.8 22.2 29.6 
 HMR 33.7 43.5 32.6 39.1 41.3 34.8 37.5 
 Pearson’s χ2 0.32 4.69 0.50 0.02 0.16 2.24 4.94 
 p   .57   .03   .48   .88   .69   .13   .03 
 
Vegetable/fruit 
consumption 
 
 ACT 31.1 31.1 31.1 42.2 40.0 40.0 35.9 
 HMR 34.8 44.6 34.8 34.8 39.1 45.7 38.9 
 Pearson’s χ2 0.18 2.28 0.18 0.72 0.01 0.39 0.70 
 p   .67   .13   .67   .40   .92   .53   .40 
 
Meal replacement 
consumption 
 
 ACT 31.1 37.8 33.3 44.4 42.2 40.0 38.1 
 HMR 33.7 44.6 34.8 34.8 39.1 44.6 38.6 
 Pearson’s χ2 0.09 0.57 0.03 1.20 0.12 0.26 0.01 
 p   .76   .45   .87   .27   .73   .61   .90 
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Table 6 

Pretreatment Missing Data Analyses: Generalized Estimating Equations (GEE) 

 
Outcome Variable               Tx                                   Gender  
 
   Wald     CI                 p    Wald       CI                  p 
______________________________________________________________________________ 
 
Physical activity     0.98     -1415.99, 465.63     .32      0.29     -744.30, 1307.34      .59 
calories      

Weight     1.31         -24.06, 6.32         .25    32.79        -81.93, -40.15    < .001  

            
BMI     1.42           -3.98, 0.97         .23      6.13          -7.35, -0.85         .01  
 
  
Vegetable/fruit   7.85            4.02, 22.74       .005      1.32          -7.00, 26.82        .25  
consumption 
 
Meal replacement   0.03           -3.56, 4.25         .86      2.14          -8.41, 1.22          .14 
consumption 
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Table 7 

Treatment Phase Comparisons: ANOVA Main Effects 

 
Outcome Variable         ACT                   HMR                     Tx                        Gender 
 
    M (SD)                M (SD)  F           p        ηp

2          F           p        
ηp

2 
______________________________________________________________________________ 
 
Physical activity        1845 (921)         1963 (1068)        0.01       .94     N/A      7.37     .008   0.06 
calories                        (n = 35)              (n = 82) 
 
 
Weight  change -1.71 (5.71)      -0.19 (3.46)       13.78   < .001   0.10    20.10  < .001  0.14 
     (n = 42)             (n = 85) 
 
BMI change  -0.23 (0.87)       -0.04 (0.57)        9.12       .003   0.07    15.75  < .001  0.11   
     (n = 42)      (n = 85)       
 
Vegetable/fruit            36.2 (12.2)          35.9 (8.7)       0.54       .46     N/A      6.66    .011    0.06     
consumption                  (n = 35)       (n = 84) 
 
Meal replacement        26.3 (10.1)          25.1 (11.0)       1.31       .25     N/A     8.73     .004    0.07    
consumption                   (n = 35)       (n = 84) 
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Table 8 

Treatment Phase Comparisons: ANOVA Interactions 

 
Outcome Variable        ACT               HMR 
 
          Females             Males          Females             Males               Tx X Gender 
 
           M (SD)            M (SD)            M (SD)            M (SD)          F          p         
ηp

2 
______________________________________________________________________________ 
 
Physical activity    1660 (791)     2480 (1095)     1824 (1108)       2279 (916)     0.60    .44     N/A 
calories                     (n = 27)          (n = 8)             (n = 57)            (n = 25) 
 
Weight  change      -0.21 (4.43)     -7.21 (6.75)      0.11 (3.47)      -0.90 (3.40)    11.26    .001   0.08 
            (n = 33)          (n = 9)             (n = 60)           (n = 25) 
 
BMI change       -0.02 (0.73)    -0.99 (0.93)       0.01 (0.58)     -0.15 (0.53)      7.95    .006    0.06 
            (n = 33)          (n = 9)            (n = 60)          (n = 25)       
 
Vegetable/fruit       34.4 (10.3)     42.2 (16.4)        34.7 (9.0)        38.5 (7.5)        0.79    .38      N/A 
consumption            (n = 27)          (n = 8)            (n = 59)         (n = 25) 
 
Meal replacement    24.1 (8.9)      33.7 (10.9)      23.7 (10.4)      28.5 (11.9)        0.95    .33      N/A 
consumption            (n = 27)           (n = 8)          (n = 59)        (n = 25) 
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Table 9 

Posttreatment Phase Comparisons: ANOVA Main Effects 

 
Outcome Variable         ACT                   HMR                     Tx                        Gender 
 
    M (SD)                M (SD)  F           p        ηp

2          F           p        
ηp

2 
______________________________________________________________________________ 
 
Physical activity        1728 (899)         1748 (986)        0.56       .46     N/A      8.70     .004   0.08 
calories                        (n = 37)              (n = 64) 
 
Weight  change  3.76 (6.19)       1.72 (6.40)        3.47       .07     0.03      0.07     .79     N/A 
      (n = 42)           (n = 68) 
 
BMI change  0.60 (0.97)       0.27 (1.09)        3.10       .08     0.03      0.06     .81    N/A   
     (n = 42)    (n = 68)       
 
Vegetable/fruit            35.8 (9.9)          33.6 (10.4)       2.30       .13     N/A     9.28     .003    0.09     
consumption                  (n = 38)       (n = 65) 
 
Meal replacement        25.7 (10.2)          22.5 (11.6)       1.99       .16     N/A     3.50     .06     0.03    
consumption                  (n = 38)       (n = 64) 
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Table 10 

Posttreatment Phase Comparisons: ANOVA Interactions 

 
Outcome Variable        ACT               HMR 
 
          Females             Males          Females             Males               Tx X Gender 
 
           M (SD)            M (SD)            M (SD)            M (SD)          F          p         
ηp

2 
______________________________________________________________________________ 
 
Physical activity    1529 (746)     2448 (1081)     1625 (1054)       2019 (772)     1.38    .24     N/A 
calories                     (n = 29)          (n = 8)             (n = 44)            (n = 20) 
 
Weight  change       3.39 (5.35)      5.11 (8.91)       2.01 (5.68)      1.06 (7.89)     0.84     .36     N/A 
            (n = 33)          (n = 9)             (n = 47)           (n = 21)       
 
BMI change        0.57 (0.91)      0.71 (1.21)       0.34 (0.93)       0.09 (1.39)     0.64     .42     N/A 
            (n = 33)          (n = 9)            (n = 47)          (n = 21)       
 
Vegetable/fruit       34.0 (9.3)     42.6 (9.7)        31.8 (9.7)        37.7 (11.0)      0.33     .57     N/A 
consumption            (n = 30)          (n = 8)            (n = 45)         (n = 20) 
 
Meal replacement    24.6 (9.7)      29.6 (11.8)      20.9 (11.3)      25.9 (12.0)       0.000   .99     N/A 
consumption            (n = 30)           (n = 8)          (n = 44)        (n = 20) 
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Table 11 
 
Outcome Variable Means Over Time, By Treatment Condition and Gender 
 
 

Phase:   Pretreatment  Treatment  Posttreatment 
 
 
Physical activity calories 

ACT total   2138   1841   1770 
      Female/Male  1904/2909  1597/2643  1544/2511 

HMR total   2100   2046   1748 
      Female/Male  1882/2574  1936/2285  1653/1955 
 
Weight change 

ACT total   -0.26   -1.43   +4.29 
      Female/Male  -0.62/+1.04  -0.01/-6.58  +4.16/+4.78 

HMR total   -0.18   -0.40   +2.09 
      Female/Male  -0.48/+0.49  -0.09/-1.08  +2.65/+0.85 
 
BMI change 

ACT total   -0.05   -0.18   +0.69 
      Female/Male  -0.10/+0.15  +0.01/-0.90  +0.70/+0.66 

HMR total   -0.03   -0.07   +0.33 
      Female/Male  -0.09/+0.10  -0.02/-0.19  +0.45/+0.06 
 
Vegetable/fruit consumption 

ACT total   39.3   38.5   37.6 
      Female/Male  38.2/42.9  36.1/46.4  35.6/44.2 

HMR total   36.3   36.0   33.4 
      Female/Male  35.3/38.6  34.8/38.8  31.5/37.6 
 
Meal replacement consumption  

ACT total   25.4   26.4   25.3 
      Female/Male  25.4/25.3  24.2/35.0  24.8/27.2 

HMR total   24.6   25.8   22.4 
      Female/Male  23.8/26.4  24.8/27.9  20.9/25.6 
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Table 12 
 
Repeated Measures ANOVA Results 
 
 
      Wilks’s Lambda    F    p   ηp

2  
 
 
Physical activity calories 

Phase    .84   7.90  .001  0.16 
Tx       0.35  .56  N/A 
Gender       9.79  .002  0.11 
Tx X Gender      1.44  .23  N/A 
Phase X Tx   .97   1.32  .27  N/A 
Phase X Gender  .99   0.51  .61  N/A 
Phase X Tx X Gender  .99   0.50  .61  N/A 

 
Weight change  

Phase    .78   13.02  < .001  0.22 
Tx       0.01  .91  N/A 
Gender       2.40  .13  N/A 
Tx X Gender      0.39  .53  N/A 
Phase X Tx   .92   3.89  .02  0.08 
Phase X Gender  .90   4.93  .009  0.10 
Phase X Tx X Gender  .95   2.61  .08  0.06 

 
BMI change  

Phase    .80   10.95  < .001  0.20 
Tx       0.11  .74  N/A 
Gender       2.81  .10  N/A 
Tx X Gender      0.28  .60  N/A 
Phase X Tx   .94   2.99  .06  0.06 
Phase X Gender  .92   4.19  .02  0.09 
Phase X Tx X Gender  .96   1.87  .16  N/A 

 
Vegetable/fruit consumption 

Phase    .96   1.83  .17  N/A 
Tx       3.40  .07  0.04 
Gender       6.46  .01  0.07 
Tx X Gender      0.48  .49  N/A 
Phase X Tx   .99   0.35  .70  N/A 
Phase X Gender  .96   1.64  .20  N/A 
Phase X Tx X Gender  .98   0.82  .44  N/A 
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Meal replacement consumption  
Phase    .89   5.13  .008  0.11 
Tx       0.58  .45  N/A 
Gender       2.11  .15  N/A 
Tx X Gender      0.03  .87  N/A 
Phase X Tx   .98   0.88  .42  N/A 
Phase X Gender  .94   2.60  .08  0.06 
Phase X Tx X Gender  .93   3.11  .05  0.07 
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Table 13 
 
Treatment Phase Missing Data Analyses: Proportions Missing Weekly 
 
 
Outcome Variable   Treatment Weeks 
 
    7               8              9            10                        Average 
______________________________________________________________________________ 
       
Physical activity calories 
 
         ACT 35.6 37.8 42.2 37.8  38.3 
         HMR 32.6 39.1 35.9 39.1  36.7 
         Pearson’s χ2 0.12 0.02 0.52 0.02  0.14 
         p   .73   .88   .47   .88      .71 
 
Weight/BMIa  
 
 ACT 22.2 33.3 28.9 31.1  28.9 
 HMR 29.3 38.0 38.0 44.6  37.5 
 Pearson’s χ2 0.78 0.29 1.11 2.28  3.96 
 p   .38   .59   .29   .13      .05 
 
Vegetable/fruit consumption 
 
 ACT 35.6 40.0 42.2 35.6  38.3 
 HMR 31.5 37.0 33.7 40.2  35.6 
 Pearson’s χ2 0.22 0.12 0.95 0.28  0.39 
 p   .64   .73   .33   .60    .53 
 
Meal replacement consumption 
 
 ACT 35.6 37.8 40.0 35.6  37.2 
 HMR 31.5 37.0 33.7 39.1  35.3 
 Pearson’s χ2 0.22 0.01 0.52 0.16  0.19 
 p   .64   .93   .47   .69      .66 
             
 

a Data are missing in equal proportions, as BMI was derived from weight and height 
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Table 14 

Treatment and Posttreatment Missing Data Analyses: Generalized Estimating Equations (GEE) 

 
Outcome Variable               Tx                                   Gender  
 
   Wald     CI                 p    Wald       CI                  p 
______________________________________________________________________________ 
 
Physical activity     3.06      -62.892, 1099.94    .08     8.87      -1557.26, -321.16    .003 
calories 
      
Weight     1.66          -24.36, 5.03        .20    36.72        -77.47, -39.60    < .001 
 
Weight change   3.85           -1.72, -.001        .05             0.77           -0.41, 1.06           .38 
            
BMI     2.78            -4.43, 0.36        .10      4.97           -6.69, -0.43         .03 
 
BMI change    3.59            -0.29, 0.01        .06             0.69            -0.07, 0.18          .41 
 
Vegetable/fruit   2.19           -1.13, 8.12         .14      0.002          -5.80, 5.56         .97  
consumption 
 
Meal replacement   0.56           -4.31, 9.61         .46      2.95           -16.03, 1.06        .09 
consumption 
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Table 15 

Descriptive Statistics of Experiential Avoidance Measures by Week 

 
Measure      Week 1         Week 2         Week 3       Week 4 
                             M (SD)         M (SD)          M (SD)        M (SD)  
 
 
AAQ-II  18.30 (8.74)     19.13 (9.11)          18.63 (9.58)     17.67 (6.27) 
       (n = 23)          (n = 24)         (n = 19)                  (n = 18) 
 
AAQ-Ex  50.96 (11.71)     51.63 (11.00)     50.21 (12.57)  46.33 (10.13) 
       (n = 23)          (n = 24)         (n = 19)                  (n = 18) 
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Table 16 

Dosage Data: Number and Proportion of Participants who Attended Treatment Phase Sessions  

 
                                  ACT patients                      HMR-only patients 

 
 
1 session/hr   10 (22%)   26 (28%) 
 
2 sessions/hr    7 (16%)   18 (20%) 
 
3 sessions/hr   12 (27%)   23 (25%) 
 
4 sessions/hr   16 (36%)   25 (27%) 
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Figure 1.  Participant flow chart through phases of the study.  
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Figure 2.  Phase by gender interaction on weight change over course of study. 
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Figure 3.  Phase by treatment condition interaction on weight change over course of study. 
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Figure 4.  Phase by gender interaction on BMI change over course of study. 
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Figure 5.  Phase by gender by treatment condition interaction on meal replacement consumption 
over course of study. 
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