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Abstract 

A brief dialectical behaviour therapy skills training (DBT-ST) group for bariatric 

candidates was developed and evaluated as an adjunctive intervention to bariatric surgery 

in the pre-surgical period to facilitate improved weight loss and address associated 

psychopathology. It was anticipated that a brief DBT-ST group would be an innovative 

adjunctive intervention for this patient population as standard DBT and variations of 

DBT-ST have been shown to be effective interventions for disorders characterized by 

emotion dysregulation such as binge eating disorder, a disorder often seen in bariatric 

populations. Two separate studies were conducted. The purpose of Study One was to 

adapt DBT-ST for implementation in the pre-surgical program at the Regina Qu'Appelle 

Health Region (RQHR), Bariatric Surgical Assessment Clinic, determine preliminary 

effectiveness (pre- and post-DBT-ST), and assess for necessary modifications to the 

DBT-ST group. Seven bariatric candidates (5 females and 2 males) participated in Study 

One. Results demonstrated trends towards effectiveness (i.e., small reductions in eating 

pathology, emotion dysregulation, impulsivity, personality pathology, and excess body 

weight [EBW]), and minor modifications were made to the intervention protocol (i.e., use 

of online video conferencing and survey monkey). The purpose of Study Two was to 

examine the effectiveness and feasibility of an adapted, brief (8 weeks) online DBT-ST 

group in conjunction with TAU in comparison to strictly TAU (i.e., comparison group) 

for bariatric candidates in the pre-surgical program at the RQHR Bariatric Surgical 

Assessment Clinic. Participants were 95 bariatric candidates (80% females), with 50 

candidates participating in DBT-ST plus TAU (i.e., condition one) and 45 candidates 

taking part in strictly TAU (i.e., condition two). Effectiveness was measured in terms of 
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reductions in eating pathology, associated psychopathology, and weight loss outcomes 

over time. Assessment points were consistent across groups (i.e., time one [T1]: start of 

the DBT-ST group/start of the Bariatric Surgical Assessment Clinic pre-surgical 

program; time two [T2]: post-DBT-ST group/8 weeks; and time three [T3]: 4 months 

post-DBT-ST group/end of the 6-month bariatric pre-surgical program).  Results 

demonstrated that participants in the DBT-ST plus TAU condition showed statistically 

significant reductions in emotional eating from T1 to T2, and binge eating, emotional 

eating, and global eating pathology (i.e., shape and weight concerns) from T1 to T3 in 

comparison to TAU.  The effect sizes ranged from small to medium (i.e., η2 = .041 to 

.071), with reductions in emotional eating over time demonstrating the largest effect size. 

No differences in participant satisfaction with each treatment condition were observed 

between the two treatment conditions. Results demonstrate that a brief DBT-ST group 

implemented as an adjunctive intervention to TAU in an existing bariatric surgical 

assessment clinic pre-surgical program represents an innovative addition to pre-surgical 

programs to aid in addressing eating pathology often present in a bariatric population. 

Albeit, no significant differences between conditions were seen in terms of weight loss at 

the end of the pre-surgical period. It is suspected that the bariatric participants in the 

DBT-ST plus TAU condition may be on a better weight loss trajectory than those 

receiving strictly TAU, despite lack of EBW loss differences at T3. Overall these 

findings may be used to inform bariatric pre-surgical program development. 
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1.0 Introduction 

 Obesity is a complex and multifaceted condition.  In Canada, over two thirds of 

men (67%) and more than half of women (54%) are classified as overweight or obese 

(Canadian Task Force on Preventive Health Care, 2015). Obesity rates appear to be on 

the rise, with rates of obesity in Canada increasing from 6.1% to 18.3% between 1985 

and 2011 based on the Canadian health surveys (Twells, Gregory, Reddigan, & Midodzi, 

2014). Based on a regression analysis models, Twells et al. predicted that by 2019, half of 

Canadian provinces will have more overweight or obese adults than normal-weight 

adults. The increased prevalence of obesity worldwide is alarming when considering the 

heightened risk for medical complications and mortality amongst obese populations (Pi-

Sunyer, 1993).  In addition, the economic costs of obesity in Canada are burdensome, 

estimated at $4.6 billion in 2008, based on expenses from eight chronic diseases 

commonly associated with obesity (Public Health Agency of Canada [PHAC], 2011a).  A 

specific cause for obesity has not been identified, as it is a diverse and heterogeneous 

disorder; however, several factors have been identified as contributing to the etiology and 

maintenance of obesity, as well as treatment resistance in patients suffering from obesity.  

These factors particularly include eating pathology, but also distinct psychological, 

emotional, and psychosocial factors (e.g., low self-esteem, impulsivity, emotion 

dysregulation, mood, anxiety, and eating disorders; Carpenter, Hasin, Allison, & Faith, 

2000; Fabricatore & Wadden, 2006; Gariepy, Nitka, & Schmitz, 2010; Gianini, White, & 

Masheb, 2013; Mobbs, Crepin, Thiery, Golay, & Van der Linden, 2010; Onyike, Crum, 

Lee, Lyketsos, & Eaton, 2003; Puhl & Brownell, 2006; Scott et al., 2008; Simon et al., 

2006; Stunkard, 2011).  Developing successful interventions for severe obesity and 
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associated psychological factors is imperative given the complications and economic 

costs associated with this disorder. 

 Bariatric surgery is the most effective treatment for morbid obesity, 

demonstrating long-term weight loss results ranging from 40% to 80% excess body 

weight (EBW; Brethauer, Chand, Schauer, 2006; Buchwald et al., 2004; Kral, 1995; 

Maggard et al., 2005; Nocca et al., 2008).  Despite these promising findings, research 

suggests that between 20% and 30% of patients undergoing bariatric surgery (i.e., gastric 

bypass) regain weight approximately 2 years post-surgery (Magro et al., 2008; Nicoletti 

et al., 2014). In particular, sustained eating pathology (i.e., binge eating, night eating, 

uncontrolled overeating) has been associated with long-term weight regain (greater than 

two years post-surgery; Hsu, Betancourt, & Sullivan, 1996; Hsu, Sullivan, & Benotti, 

1997; Kalarchian et al., 2002; Kral, 1995), increased psychopathology (Jones-Corneille et 

al., 2012), and post-surgical medical complications (e.g., Busetto et al., 1996) in bariatric 

populations. Lower levels of cognitive restraint (Sarwer et al., 2008) and increased 

emotional eating (Chesler, 2012) prior to surgery have also been identified as predictors 

for less optimal post-surgical weight loss outcomes or weight regain. Albeit, the latter 

was based on a case study which was comprised of three cases. Some research suggests 

that binge eating disorder (previously serving as an emotional coping strategy for an 

individual) prior to surgery frequently shifts into loss of control and continuous grazing 

(i.e., snacking continuously throughout the course of the day in place of regular meals) 

after surgery which is associated with poorer weight loss outcomes and increased 

psychological distress 1-year post-surgery (Colles, Dixon, & O’Brien, 2008). This shift 

from binge eating to maladaptive continuous grazing may be partially explained by the 
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reduction in stomach size following bariatric surgery (White, Kalarchian, Masheb, 

Marcus, & Grilo, 2010). Of note, there is some evidence that psychological risk factors 

such as unrealistic weight loss expectations (Gelinas, Delparte, Hart, & Wright, 2013) 

and maladaptive emotional eating patterns (Fischer et al., 2007) prior to surgery also 

negatively impact bariatric candidates during bariatric pre-surgical programs (e.g., weight 

gain, increased binge eating and symptoms of depression), outcomes which may serve as 

red flags for poor long-term weight loss.  

Bariatric candidates are always encouraged to lose weight in bariatric pre-surgical 

programs, but a reoccurring question is whether pre-surgical weight loss is in fact helpful 

and necessary for post-surgical outcomes. A recent review of the literature demonstrated 

mixed findings for the relationship between pre-surgical weight loss and post-surgical 

outcomes, with results ranging from positive relationship to no relationship across studies 

(Ochner, Dambkowski, Yeomans, Teixeira, & Pi-Sunyer, 2012).  Albeit, the studies 

reporting no relationship do appear to be under powered (e.g., Martin et al., 1995; Parikh 

et al., 2012; Taylor, Chiasson, & Perey, 1995), have short or inconsistent follow-up 

periods (e.g., Martin et al., 1995; Ochner, Puma, Raevuori, Teixeira, & Gelibter, 2010; 

Taylor et al., 1995; Van Nieuwenhove et al., 2011), used less effective surgical 

techniques (vertical banded gastroplasty rather than roux-en-Y; Parikh et al., 2012; 

Taylor et al., 1995), involved insurance mandated pre-surgical weight loss requirements 

(e.g., Kuwada et al., 2011) which has been found to ineffectively foster weight loss 

(Ochner et al., 2012), or had selection biases and arbitrary weight loss cut-offs (e.g., 

Martin et al., 1995; Harnisch et al., 2008).  Overall, Ochner et al. (2012) concluded that 

weight loss (e.g., commonly 5% to 10% EBW loss is expected) during a bariatric pre-
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surgical program (of variant lengths) is not detrimental to bariatric candidates, and may 

lead to improvements in some long-term post-surgical outcomes (e.g., weight loss, 

complication rate, or medical co-morbidities) and pre-surgical health (e.g., Alami et al., 

2007; Ali et al., 2007; Alger-Mayer, Polimeni, & Malone, 2008; Alvarado et al., 2005; 

Solomon, Liu, Alami, Morton, & Curet, 2009), as long as such weight loss does not 

appear to be insurance mandated.  Integration of appropriate psychological interventions 

to existing bariatric surgical programs in the pre-surgical period may be a necessary 

addition to ensure bariatric candidates acquire the skills needed to achieve successful 

long-term weight loss results.   

 Researchers and clinicians alike have realized that other interventions are required 

to be utilized alongside bariatric surgery to effect appropriate immediate and more long-

term weight change. To date, cognitive behaviour therapy (CBT) has been implemented 

as an adjunctive to TAU in bariatric pre-surgical programs demonstrating greater 

reductions in eating pathology and weight in comparison to TAU at the end of the pre-

surgical period (e.g., Gade, Hjelmesaeth, Rosenvinge, & Friborg, 2014); however, mixed 

findings have been observed post-surgery (e.g., Abilés et al., 2013a; Gade, Friborg, 

Rosenvinge, Smastuen, & Hjelmesaeth, 2015). These findings will be discussed further in 

section 1.2.6. 

 Emotion regulation models suggest that maladaptive emotion regulation skills 

may underlie eating pathology (Fairburn, Cooper, & Shafran, 2003; Heatherton & 

Baumeister, 1991; Wiser & Telch, 1999). Dialectical behaviour therapy (DBT), 

developed by Linehan (1993a), is one of the efficacious interventions developed to treat 

affect dysregulation. DBT is an integrative intervention that combines cognitive 
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behavioural strategies with techniques from other orientations such as mindfulness (Heidi 

& Linehan, 1994). Some preliminary empirical support has been demonstrated for DBT 

in the treatment of eating pathology (e.g., Palmer et al., 2003), and more particularly the 

exclusive use of DBT skills training (DBT-ST) groups adapted from the DBT model 

(Telch, 1997a; Telch, Agras, & Linehan, 2000; Telch, Agras, & Linehan, 2001; Safer, 

Lively, Telch, & Agras, 2002; Safer, Robinson, & Jo, 2010; Safer, Telch, & Agras, 2001; 

Safer, Telch, & Chen, 2009; Wiser & Telch, 1999).  The skills training component 

focuses on teaching individuals how to regulate or manage their emotional states or 

impulses through core mindfulness, emotion regulation, distress tolerance, and 

interpersonal effectiveness training.   

To date, no study has applied DBT or DBT-ST groups in a bariatric surgery 

program.  However, researchers, acknowledging the potential clinical utility of 

acceptance and mindfulness skills for improved eating pathology and post-surgery 

outcomes for bariatric patients, have examined the utility of integrating related therapy 

modalities (i.e., CBT mindfulness group, Acceptance and Commitment Therapy [ACT] 

with mindfulness) into existing bariatric programs during the post-surgical period (e.g., 

Leahey, Crowther, & Irwin, 2008; Weineland, Arvidsson, Kakoulidis, & Dahl, 2012a; 

Weineland, Hayes, & Dahl, 2012b). Overall, these studies demonstrated mixed results 

and several methodological limitations (will be discussed further in section 1.2.6), but 

speak to the potential of adjunctive interventions to bariatric surgery that have a 

mindfulness component. 

Implementing an adapted DBT-ST group as an adjunctive intervention to bariatric 

surgery, providing more comprehensive skills training in emotion regulation strategies 
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than CBT or ACT, but retaining key therapeutic features such as mindfulness and 

acceptance, may yield more substantial, sustained post-surgery outcomes.  Specifically, 

implementation of a DBT-ST group prior to surgery during a bariatric pre-surgical 

program may have increased clinical utility, such that bariatric candidates can learn and 

begin to implement the emotion regulation strategies, allowing candidates to gain control 

over their eating pathology prior to surgery and therefore proceed on a better weight loss 

trajectory (i.e., greater weight loss and long-term post-surgical weight loss maintenance).    

 The overall objective of Studies One and Two was to develop, implement, and 

evaluate the effectiveness and feasibility of an adapted, brief (8 weeks) DBT-ST group in 

conjunction with TAU for bariatric surgery candidates enrolled in the pre-surgical 

program at the Regina Qu'Appelle Health Region (RQHR), Bariatric Surgical 

Assessment Clinic in Regina, Saskatchewan.  DBT-ST was utilized as it was more easily 

integrated into the bariatric pre-surgical program than standard DBT, due to systemic 

barriers (e.g., limited resources and staffing) present in numerous public health clinics 

(Braun, 2005).  Two separate studies were conducted.  The first study served as an initial 

pilot investigation, adapting and implementing the modified DBT-ST group in the 

bariatric setting, investigating its initial effectiveness on weight loss outcomes and 

multiple measures of psychopathology pre- and post-DBT-ST within this setting, and 

making any necessary modifications to the DBT-ST group content.  The second study 

compared the adapted DBT-ST plus TAU condition to bariatric candidates in the strictly 

TAU condition, on weight loss outcomes and measures of psychopathology at three 

follow-up points during the 6-month bariatric pre-surgical program (time one [T1]: start 

of the DBT-ST group/start of the Bariatric Surgical Assessment Clinic pre-surgical 
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program; time two [T2]: post-DBT-ST group/8 weeks; and time three [T3]: 4 months 

post-DBT-ST group/end of the 6-month bariatric pre-surgical program). Post-surgery 

follow-up assessments are ongoing (i.e., 6 months, 1-year, and 2 years post-surgery); 

however, for the purposes of the current overall investigation the focus will be on the pre-

surgical assessment period.  It is important to develop appropriate psychological 

interventions to coincide with bariatric treatment for obesity, so the initial benefits of the 

weight loss surgery can be maintained long-term, improving the physical health, mental 

health, and quality of life of patients with morbid obesity, a current epidemic in society.  

 The following includes an overview of the medical diagnosis of obesity and 

associated concerns, severe obesity in bariatric clinics, and associated psychological 

factors (i.e., abuse history, personality pathology, impulsivity, Axis I psychological 

disorders, depression and anxiety, eating pathology, emotion dysregulation) and their 

relation to bariatric weight loss outcomes.  In addition, DBT and DBT-ST will be 

reviewed, with a focus on their utility in the treatment of emotion dysregulation and 

eating pathology.    

1.1 Obesity 

 Obesity refers to excess body fat accumulation (Pufal et al., 2012), or weighing 

substantially more than a standard level for a particular height (Health Canada, 2003).  A 

typical indicator for obesity is body mass index (BMI), which is a ratio of weight to 

height (weight in kilograms divided by height in metres squared; kg/m2).  A BMI greater 

than or equal to 30kg/m2 is considered obese (Health Canada, 2003).  Obesity is 

segmented into three classes, class I (BMI = 30 to 34.9kg/m2), class II (BMI = 35 to 

39.9kg/m2), and class III (BMI > 40kg/m2), each representing an increment in health risks 
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and mortality (Health Canada, 2003).  According to Twells et al. (2014), the prevalence 

of classes I, II, and III obesity have increased from 5.1% to 13.1%, from 0.8% to 3.6%, 

and from 0.3% to 1.6% respectivey between 1985 to 2011 based on the Canadian health 

surveys. Futhermore, it is estimated that these rates will increase to 14.8%, 4.4%, and 

2.0% respectively by 2019 (Twells, et al., 2014). This is concerning, when considering 

the increased health risks associated with each class. Frequently reported health risks 

associated with obesity include type II diabetes, dyslipidemia, hypertension, coronary 

heart disease, gallbladder disease, obstructive sleep apnea, and certain cancers (Health 

Canada, 2003; Pi-Sunyer, 1993).  For complete quantification of health risk, other factors 

such as lifestyle habits, fitness level, and presence or absence of other health risk 

conditions also need to be considered (Health Canada, 2003).   

  Obesity has reached epidemic proportions in Canada, affecting one in five adults 

(18% of women and 19% of men) in 2012 (Statistics Canada, 2013a), an increase from 

nearly 1 in 16 (6.2%) in 1985 (PHAC, 2011b). When accounting for self-report biases, it 

is suggested that estimates are closer to one in four (24.1%; Statistics Canada, 2013b). 

Estimates of obesity in the United States were slightly higher, impacting one in three 

adults in the 2009 to 2010 National Health and Nutrition Examination Survey (NHANES; 

National Center for Health Statistics [NCHS], 2012). The aforementioned rates are 

alarming when one considers the numerous psychosocial, emotional, and psychological 

difficulties associated with obesity, including depression (Onyike et al., 2003; Scott et al., 

2008; Simon et al., 2006), anxiety (Gariepy et al., 2010), eating pathology (binge eating 

disorder [BED] and night eating; Napolitano, Head, Babyak, & Blumenthal, 2001), social 

discrimination (Carpenter et al., 2000; Fabricatore & Wadden, 2006), and poor quality of 
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life (Fabricatore & Wadden, 2006; Puhl & Brownell, 2006).  Each of the aforementioned 

associations tends to be stronger among women as compared to men (e.g., Carpenter et 

al., 2000; Onyike et al., 2003; Scott et al., 2008) and when obesity is more severe (BMI ≥ 

35kg/m2; Gariepy et al., 2010; Onyike et al., 2003; Scott et al., 2008).  For example, 

patients with class III (BMI > 40kg/m2) obesity are almost 5 times more likely to meet 

criteria for a major depressive disorder (MDD) than individuals of average weight 

(Onyike et al., 2003).  In addition, gender serves as a moderating variable, with obese 

women reporting higher rates of depression than obese men (Fabricatore & Wadden, 

2006; Onyike et al., 2003), potentially reflecting the greater social stigmatization 

experienced by women (Carpenter et al., 2000).  Epidemiological research (n = 9125), 

demonstrated that obesity was associated with significant increases in lifetime diagnosis 

of MDD (18.6%), bipolar disorder (2.8%), and panic disorder or agoraphobia (7.1%; 

Simon et al., 2006).   

 1.1.1 Psychological and psychosocial consequences.  Psychological disorders in 

an obese population have several consequences.  A recent study demonstrated an 

association between psychopathology (presence of a previously diagnosed psychological 

disorder and/or elevated scores on the Symptom Checklist-90 [SCL-90]; Derogatis & 

Clearly, 1977) and lower health-related quality of life scores on both psychosocial and 

somatic domains in obese patients (Mannucci et al., 2010).  Even in the absence of 

psychological disorders, obesity is a distinct clinical construct plagued with psychosocial 

consequences which include stigma, prejudice, and discrimination against individuals 

with obesity, potentially impacting several areas of an individual's life (Puhl & Brownell, 

2006).  Puhl and Brownell (2006) demonstrated that frequent exposure to stigma was 
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related to more attempts to cope and an elevated BMI.  In turn, eating may serve as a 

coping strategy in response to these adverse circumstances, highlighting the role of 

emotional eating in the etiology and maintenance of obesity (Puhl & Brownell, 2006). 

 1.1.2 Eating pathology. The Diagnostic and Statistical Manual for Mental 

Disorders, Fifth Edition, (DSM-5; American Psychiatric Association [APA], 2013) 

divides significant eating pathology into feeding and eating disorders.  Feeding and 

eating disorders are defined as persistent disturbances in eating or eating-related behavior 

that results in the altered consumption or absorption of food and that significantly impairs 

physical health or psychosocial functioning (APA, 2013). The three most relevant eating 

disorders include: anorexia nervosa (AN; extreme restriction of food intake), bulimia 

nervosa (BN; binge episodes followed by compensatory behaviours such as purging, 

fasting, laxatives, or over exercising), and BED (binge eating and lack of control over 

eating). BED frequently presents in individuals with obesity in community and clinical 

samples (de Zwaan, Nutzinger, & Schonbeck, 1992; Gormally, Black, Daston, & Rardin, 

1982; Keefe, Wyshogrod, Weinberger, & Agras, 1984; Marcus, Wing, & Lamparski, 

1985; Spitzer et al., 1992, 1993). Prior to the DSM-5, BED did not have its own category 

in the Diagnostic and Statistical Manual for Mental Disorders, Fourth Edition, Text 

Revision (DSM-IV-TR; APA, 2000), rather it was subsumed under the category eating 

disorder not otherwise specified. Characteristics of BED as outlined in the DSM-5 

includes, eating an objectively large amount of food within a discrete period of time (e.g., 

two hour period), feeling impaired control during overeating episodes, the absence of 

compensatory behaviours (e.g., vomiting, laxative use), marked distress associated with 

the binge eating, and binge eating at least 1 day a week for 3 months.  In addition, the 
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binge episodes must be associated with three or more of the following: eating much more 

rapidly than normal; eating until uncomfortably full; eating large amounts of food when 

not feeling physically hungry; eating alone because of embarrassment regarding how 

much one is eating; and feeling disgusted with oneself, depressed, or very guilty after 

overeating. The only major revision to the diagnostic criteria for BED from the DSM-IV-

TR to the DSM-5 is the frequency in which binge episodes must occur in order to satisfy a 

diagnosis (i.e., reduced from twice a week for 6 months to once a week for 3 months). 

Given that the DSM-5 was only published in the last two years, most of the literature 

reviewed is referring to previous versions of the DSM, unless otherwise specified.   

 Night eating syndrome (NES) is also common among obese individuals 

(Napolitano et al., 2001), and is now a subcategory in the DSM-5 (APA, 2013) under 

other specified feeding or eating disorder. According to the DSM-5, characteristics of 

NES include recurrent eating after awakening from sleep, or excessive food consumption 

after an evening meal. NES was not previously included in the DSM-IV-TR (APA, 2000). 

Although not outlined in great detail within the DSM-5, in the literature core 

characteristics of NES include morning anorexia, evening hyperphagia (overeating in the 

evening), emotional distress, and insomnia, where greater than 50% of an individual`s 

daily calories are consumed after seven o`clock in the evening (Stunkard, Grace, & 

Wolff, 1955; Stunkard et al., 1996).  Of note, the term 'emotional eating' is frequently 

utilized in the obesity literature when referring to binge eating or overeating in a broader 

sense, particularly when the eating occurs in response to aversive emotional states.       

 Approximately 7% to 46% of obese treatment-seeking populations meet DSM-IV-

TR criteria (Note: There is no recent literature reporting prevalence rates for BED in an 
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obese treatment-seeking population using DSM-5 criteria) for BED (Gormally et al., 

1982; Keefe et al., 1984; Marcus et al., 1985; Spitzer et al., 1992, 1993; de Zwaan et al., 

1992), depending on the method of assessment (interview versus self-report), which is 

higher than the 2% to 10% observed in community samples from the general population 

(Bruce & Agras, 1992; Grucza, Przybeck, & Cloninger, 2007; Spitzer et al., 1992; 

Stickney & Miltenberger, 1999). BED impacts health, psychological/psychosocial 

wellbeing, and adjustment.  Binge eaters may constitute a subcategory among the obese 

population, exhibiting higher levels of psychopathology (Bulik, Sullivan, & Kendler, 

2002; Friedman & Brownell, 1995; Telch & Agras, 1994). This will be discussed further 

in section 1.2.4.3.2 on eating pathology among bariatric patients.  Eating pathology is 

common in an obese population, potentially influencing the origin and course of the 

disorder, thus requiring tailored treatment approaches. 

 1.1.3 Treatments for obesity. In 2013 joint practice guidelines on obesity 

treatment were formulated from the American Heart Association/American College of 

Cardiology/American Heart Association (AHA/ACC/TOS), outlining obesity treatment 

recommendations based on an algorithm that takes into account various factors (e.g., 

obesity class, health related risk factors; Jensen et al., 2014). It is suggested that such 

factors should be utilized in the selection of appropriate treatment options and therapeutic 

lifestyle changes. The AHA/ACC/TOS recommendations outline that more aggressive 

weight loss treatments (e.g., bariatric surgery) be reserved for class III obesity or those 

with class II obesity plus obesity-related comorbid conditions, who are motivated to lose 

weight and who have not responded to behavioural treatment with or without 
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pharmacotherapy, and who require sufficient weight loss to achieve the desired health 

outcome goals (Jensen et al., 2014).  

In regards to psychological interventions for obesity, CBT is currently one of the 

primary evidence-based interventions, with weight loss being the primary outcome 

variable (e.g., Powell, Calvin, & Calvin, 2007).  CBT for obesity generally incorporates 

some form of dietary restriction such as a conventional low calorie diet (1000 to 1500 

calories per day; Agras, Telch, Arnow, Eldredge, & Marnell, 1997; Mefferd, Nichols, 

Pakiz, & Rock, 2007; Painot, Jotterand, Kammer, Fossati, & Golay, 2001) or very low 

calorie diet (VLCD; 400 to 800 calories per day; Perri et al., 1988; Wadden, Foster, & 

Letizia, 1994; Wing, Blair, Marcus, Epstein, & Harvey, 1994), and/or encourage 

restriction of dietary fat intake (Wing, 2002).  To-date two comprehensive reviews of 

CBT weight loss trials and RCTs have been completed (Wing, 2002 and Wadden, 

Crerand, & Brock, 2005, respectively).  Reviews demonstrated, on average, a mean 

weight loss of 9.6kg to 10.7kg (10% body weight) across 21 to 31 weeks of treatment.  

Although 10kg may be considered a modest decrease, weight reduction of 5% to 10% of 

initial body weight in obese persons is associated with a number of health benefits (e.g., 

lowered cholesterol, stabilized blood glucose levels) and is considered to be a clinically 

significant change (Goldstein, 1992; Wing & Jeffery, 1995; Tremblay et al., 1999).  

Although CBT appears to be an efficacious treatment for the management of obesity, the 

weight lost is almost always regained.  In the aforementioned studies, weight regain 

occurred at each follow-up period (i.e., 6 months, 1-year, 2 years).  On average, in CBT 

interventions, 40% of the weight lost is regained in the first year following treatment, and 

the majority of the remaining weight is regained within the subsequent 3 years (e.g., 
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Graham, Taylor, Hovell, & Siegel, 1983; Kramer, Jeffery, Forster, & Snell, 1989).  

Recent studies suggest that even with additional follow-up therapeutic care, the effects 

are modest and do not create lasting results (Svetkey et al., 2008; Wing, Tate, Gorin, 

Raynor, & Fava, 2006).   

 In response to long-term weight regain outcomes, Cooper and Fairburn (2001) 

developed a new cognitive behavioural approach for the treatment of obesity that 

specifically targeted cognitive processes which may hinder successful weight loss 

maintenance.  However, recent examinations of this approach have demonstrated poor 

outcomes.  Cooper and colleagues (2010) randomly assigned female participants (n = 

150) with obesity to one of three conditions: guided self-help group (24-week program), a 

standard CBT program (with a behavioural focus; 44 weeks), or the new CBT program 

(44 weeks).  Average weight losses at 44 weeks were 5.4%, 12.7%, and 8.9% of initial 

body weight, respectively, with standard CBT demonstrating the greatest weight loss.  

Despite these initially promising findings, 99% of participants in the standard and new 

CBT groups regained weight at 3-year follow-up, with the majority regaining all of the 

weight lost.  No significant differences were noted between standard and new CBT for 

obesity, with both demonstrating ineffective weight loss maintenance long-term.  CBT 

has been combined with other evidence-based treatments demonstrating moderate 

effectiveness (e.g., pharmacotherapy; Wadden, Berkowitz, Sarwer, Prus-Wisniewski, & 

Steinberg, 2001), but similar long-term weight regain observed. Given poor long-term 

weight loss maintenance with CBT approaches, more invasive surgical options have been 

developed to increase the likelihood of more sustained weight loss. Bariatric surgery will 

be reviewed below.  
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1.2 Bariatric Surgery   

 Bariatric surgery is the most effective option for generating and sustaining 

considerable weight loss for patients with severe obesity (i.e., BMI > 40kg/m2 or BMI > 

35kg/m2 with at least one co-morbid obesity related health problem; Wadden, Butryn, & 

Byrne, 2004).  Bariatric surgery typically produces weight loss results ranging between 

40% and 80% EBW (Brethauer et al., 2006; Kral, 1995; Buchwald et al., 2004; Maggard 

et al., 2005; Nocca et al., 2008), drastically exceeding the 10% EBW loss commonly 

observed in CBT interventions for obesity (e.g., Wing, 2002; Wadden et al., 2005).  The 

majority of medical complications associated with clinically severe obesity are reduced 

or eliminated with surgically induced weight loss (Kral, 1995).  Bariatric surgery is also 

associated with short-term improvements in mental health and quality of life (e.g., Larsen 

et al., 2003; Maddi et al., 2001; Mamplekou, Komesidou, Bissias, Papakonstantinou, & 

Melissas, 2005; van Hout, Boekestein, Fortuin, Pelle, & van Heck, 2006; Waters et al., 

1991), with patients demonstrating short-term reductions in eating pathology (binge 

eating four months post-surgery) and attitudes toward eating, shape, and weight  

(Kalarchian, Wilson, Brolin, & Bradley, 1999).    

 The long-term cost-related benefits of bariatric surgery are also important to 

consider. Health care coverage for bariatric surgery varies across Canadian provinces. In 

Saskatchewan provincial health insurance covers gastric bypass and sleeve gastrectomy 

surgical procedures, but not gastric banding (Canadian Institute for Health Information 

[CIHI], 2014).  Recently, CIHI (2015) estimated a 300% increase in bariatric surgery 

from 2006/2007 to 2013/2014, with nearly 6,500 bariatric surgeries performed in 

2013/2014. The estimated cost for 6,000 bariatric surgeries in 2012/2013 was 48 million 
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dollars (i.e., hospital costs associated with surgery, CIHI, 2014). Sampalis, Liberman, 

Auger, and Christou (2004) examined the impact of bariatric surgery on long-term health 

related costs in Canada.  The study included two conditions, one group of obese patients 

who had received bariatric surgery (n = 1035) and one age and gender matched obese 

comparison group (n = 5746) who had not undergone bariatric surgery.  Both groups 

were followed for 5 years.  The results demonstrated that the bariatric surgery patients 

lost significantly more weight than the comparison group.  Initial health related costs 

within the first year were higher in the bariatric surgery group than the comparison group 

($12, 461, 938 versus 3, 609, 680); however, at 5 years (long-term benefits) follow-up the 

bariatric surgery group had significantly less health-related costs than the comparison 

group ($19,516, 667 versus $25, 264, 608) demonstrating the long-term financial benefits 

of bariatric surgery in Canada.  

 The same data was further analyzed by Christou et al. (2004) in order to 

determine if bariatric surgery reduces long-term mortality in morbidly obese patients.  

The results demonstrated that bariatric patients had significant risk reductions for 

developing cardiovascular, cancer, endocrine, infectious, and psychological disorders in 

comparison to controls.  In addition, the mortality rate in the bariatric surgery group was 

0.68% in comparison to 6.17% in the control group, which is a reduction in relative risk 

of death by 89%.  Bariatric surgery significantly decreased overall mortality and 

morbidity in morbidly obese patients.   

 1.2.1 Complications.  Infrequently, complications may occur with bariatric 

surgery such as pneumonia, wound infection, pulmonary complications, and death 

(Powell et al., 2007).  In 2013/2014 approximately 5% of bariatric surgery patients in 
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Canada experienced a complication during their hospitalization, which was a decrease 

from 8.2% observed in 2009/2010 (CIHI, 2015). Thomas and Agrawal (2012) conducted 

a systemic review of the literature to determine bariatric surgery mortality risk scores as a 

tool for pre-operative prediction of mortality risk in bariatric surgery.  Results revealed 

83 deaths among 9,382 patients (0.88%) across studies, with 13 deaths among 4,912 

(0.26%) class I patients, 55 deaths among 4,124 (1.33%) class II patients, and 15 deaths 

among 346 (4.34%) class III patients.  Noncompliance complications are more frequent 

among bariatric patients and may include vomiting (may occur if one eats too fast, too 

much, or does not chew well) and; dumping syndrome (occurs when an excessive amount 

of simple carbohydrate is consumed) which is characterized by feeling light headed, 

sweating, palpitations, cramps, or diarrhea, and vitamin deficiencies (e.g., B12, iron; 

Kalarchian & Marcus, 2003).  Bariatric surgery does not restrict the intake of semi-solid 

foods and liquids, and therefore surgical outcomes may be jeopardized by regular 

consumption of soft, high calorie foods (e.g., potato chips or pop) (Sugerman et al., 

1992).   

 1.2.2 Types of bariatric surgery.  According to the CIHI report (2015) the most  

common surgical procedure for weight loss in Canada between 2013-2014 was gastric 

bypass (48%); however, there has been a rapid increase in the use of sleeve gastrectomy 

(36% which was a 500% increase since 2009/2010). Gastric banding is the third most 

common bariatric surgical procedure in Canada comprising 15% of bariatric surgeries in 

2012/2013 (CIHI, 2014). The declining rate of gastric banding may be due to a common 

need for reversals and revisions (e.g., due to slippage, pouch dilation) with such 

techniques, and the associated failure rates with such revisions (migration of the band  
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through the stomach wall; e.g., Stroh, Hohmann, Schramm, Meyer, & Manger, 2011).  

The three common types of bariatric procedures are described as follows: (1) 

vertical banded gastroplasty and gastric banding are designed to restrict stomach capacity 

in order to limit intake of solid food (described in Kalarchian & Marcus, 2003); (2) 

gastric bypass (e.g., Roux-en-Y) which is considered the 'gold standard' of bariatric 

surgical procedures, was designed to restrict stomach capacity and cause some 

malabsorption of food (described in Kalarchian & Marcus, 2003); and (3) sleeve 

gastrectomy designed to restrict stomach capacity and thus food intake by reducing the 

stomach to about 25% of its original size (described in Leyba, Llopis, & Aulestia, 2014).           

The former involves using surgical staples to create a 15 cubic centimeters (cc)  

pouch at the top of the stomach (i.e., vertical banded gastroplasty), or laparoscopic 

placement of an adjustable silicone band near the top of the stomach to reduce the 

opening through which food passes through (i.e., gastric banding).  Weight loss results 

from the restriction of nutrient intake that is created by the small pouch and small 

opening (soma) leading out of it (Shikora, Kim, & Tarnoff, 2007).  Once food passes 

through the soma, digestion proceeds normally.  Over time, the pouch expands, and more 

solids can be eaten at one time.  In the gastric bypass Roux-en-Y procedure, a surgeon 

separates a small 15 to 30 cc gastric stomach pouch from the larger stomach with surgical 

staples, creating a smaller stomach.  The smaller stomach is the only part that receives 

food.  The small intestine is then re-routed, connecting it to the new stomach pouch, 

bypassing most of the stomach, the duodenum, and a portion of the small intestine.  The 

opening from the stomach to the intestine may be banded or unbanded.  If the new 

stomach is unbanded, it can expand over time, as can the gastric pouch, allowing for a 
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larger consumption of food at one time.  The larger part of the stomach continue to 

produce digestive juices required to break down food, and is therefore reattached to the 

small intestine further down forming a Y-shape in the intestines.  This surgery allows 

food to travel through the new stomach and a portion of the small intestine before the 

digestive juices are added causing fewer nutrients and subsequently calories to be 

absorbed. Lastly, during the sleeve gastrectomy procedure stomach reduction is achieved 

by surgically removing a large portion of the stomach along the greater curvature, 

resulting in a sleeve or tube like structure (Leyba et al., 2014). Weight loss results from 

the restriction of food intake that is created by the small sleeve.   

In regards to the outcomes of the aforementioned procedures, each demonstrates  

substantial positive outcomes. For instance, there are high rates of excess weight loss 

achieved by each type of bariatric surgery, with gastric bypass and sleeve gastrectomy 

demonstrating the greatest, and notably comparable, long-term weight loss outcomes. In 

particular, in a comparison study, Yaghoubian et al. (2012) found that patients who 

received gastric bypass (n = 345) or sleeve gastrectomy (n = 192) had comparable results 

in terms of number of hospital days (three), complication rate (both 9%), low mortality 

rate (one patient), and comparable 1-year post-surgical excess weight loss when adjusting 

for age and BMI (roux-en-Y 61% versus sleeve gastrectomy 72%). Comparable excess 

weight loss results between roux-en-Y and sleeve gastrectomy have also been 

demonstrated 5 years post-surgery (e.g., 69.8% versus 67.2%; Leyba et al. (2004). In 

contrast, Stroh et al. (2009) demonstrated an EBW loss of 40.2% (1-year post-surgery), 

46.3% (2 years post-surgery), 41.9% (5 years post-surgery), and 30.8% (10-years post-

surgery) for patients who underwent gastric banding. According to the literature most 
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patients achieve their greatest weight loss by 1-year post-surgery, at which point gradual 

weight gain is usually observed (e.g., demonstrated in Sjostrom et al., 2013). For 

instance, Sjostrom, Peltonen, Wedel, and Sjostrom (2000) demonstrated the weight loss 

trajectory of 63 gastric bypass patients in the Swedish Obesity Subjects (SOS) study, with 

an average of 45 kg total weight loss (120kg to 75 kg) by 1-year post-surgery, and then 

slow and gradual weight gain from 2 years (5 kg increase in total weight loss) to 8 years 

post-surgery (12 kg increase in total weight loss).   

 Through a systematic review of the literature, Chapman et al. (2004) compared 

the mortality and morbidity rates of laparoscopic adjustable gastric banding with vertical-

banded gastroplasty and gastric bypass.  In total 121 studies were reviewed (64 studies 

laparoscopic adjustable gastric banding and 57 studies for the latter two procedures).  In 

sum, gastric banding was associated with a mean short-term mortality rate of 

approximately 0.05% and an overall mean morbidity rate of approximately 11.3% 

compared with 0.50% and 23.6% for roux-en-Y gastric bypass, and 0.31% and 25.7% for 

vertical-banded gastroplasty, respectively.  All three procedures produced considerable 

weight loss in patients, with gastric banding demonstrating results up to four years post-

surgery (maximum follow-up available), and the latter two procedures achieving weight 

loss results more than 10 years post-surgery.  Gastric banding resulted in less weight loss 

than roux-en-Y gastric bypass surgery within the first two years post-surgery; however, 

this difference was no longer statistically significant at the two to four year post-surgery 

marker. In sum, bariatric surgery has been demonstrated to be an effective weight loss 

treatment for obesity. 

 1.2.3 Culture and gender. Cultural and gender differences have been observed  
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across obesity treatment seekers and non-seekers.  In addition, gender differences have 

been noted within bariatric populations in regards to psychopathology and treatment 

outcomes. In non-bariatric, obese populations in the United States, minority groups 

consistently exhibit higher prevalence rates of obesity relative to Caucasians (e.g., Ogden 

et al., 2006).  According the NHANES (Ogden et al., 2006) 45% of African Americans, 

36% of Hispanics, and 30% of Caucasians in the United States would be classified as 

obese based on their self-reported BMI; however, bariatric surgical candidates are 

primarily Caucasian.  In the United States Caucasians are more likely to seek bariatric 

surgery than African Americans (Livingston & Ko, 2004), potentially highlighting 

differential access to health care, and/or cultural differences in regards to acceptance of 

body shape norms.  Although no large scale studies have been completed on ethnic 

differences in Canadian bariatric surgical assessment clinics, a small preliminary study 

examining bariatric pre-surgical program outcomes for First Nations bariatric candidates 

compared to non-First Nations candidates demonstrated a similarly disproportionate rate 

of Caucasian candidates seeking bariatric surgery (e.g., 89%; Delparte, Gelinas, Hart-

Mitchell, & Wright, 2012). The aforementioned research also demonstrated that First 

Nations bariatric candidates were less likely to complete the 6-month bariatric pre-

surgical program, more likely to gain weight during the pre-surgical program, and less 

likely to achieve successful pre-surgical EBW loss (i.e., defined as 10% EBW loss), than 

Non-First Nations bariatric candidates. The results highlight differences in bariatric pre-

surgical program outcomes across cultural backgrounds, emphasizing the importance of 

cultural considerations in bariatric pre-surgical program development. 

 In the 2012 Canadian Community Health Survey data similar prevalence rates for  
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obesity (determined based on self-reported weight and height) among adult women and 

men were reported, with the exception of the 35 to 44 years age group where there were 

significantly more men than women that were classified as obese (Statistics Canada, 

2013a). Despite similar rates of obesity in Canada across gender, the vast majority of 

bariatric surgeries are performed on women (e.g., 78% in 2013/2014; CIHI, 2015). 

Further, research indicates that men who do pursue bariatric surgery are more likely to 

have co-morbid diabetes, and typically have longer hospital stays following the weight 

loss surgery (Zizza, Herring, Stevens, & Carey, 2003).  These findings suggest that men 

may be more likely to wait until they experience severe complications from obesity 

before pursuing bariatric surgery.   

 In contrast, research suggests that female bariatric surgery patients may 

experience higher rates of psychopathology (Muhlhans, Horbach, & de Zwaan, 2009); 

albeit, there is limited research in this area.  Mazzeo, Saunders, and Mitchell (2006) 

examined gender differences within a sample of 487 bariatric surgery candidates (74 men 

and 409 women).  Results demonstrated that women were more depressed than men, 

dieted more, and were more likely to report that their weight interfered with feeling good 

about themselves.  There were no differences in rates of BED or binge eating.  Among 

women, both depression and self-esteem were related to binge eating symptomatology.  

However, among men, only depression contributed to binge eating pathology.  In a more 

recent study, Muhlhans et al. (2009) investigated the prevalence of DSM-IV-TR Axis I 

psychopathology using structured clinical interviews among German bariatric surgery 

candidates (n = 146; 105 women; 41 men) reporting differences across gender.  Overall, 

the prevalence rates of current Axis I disorders were higher in female (65.8%) as 
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compared to male (29.3%) bariatric surgery candidates, with females demonstrating 

higher rates of mood disorders (37.1% versus 17.1%; e.g., MDD 32.4% versus 7.3%), 

anxiety disorders (19% versus 4.9%), and BED (29.5% versus 7.3%).  Observed 

differences in psychopathology across gender and culture may impact bariatric surgery 

outcomes uniquely. Various other psychological factors that have been identified as 

negatively impacting bariatric surgery outcomes, these are detailed in the section below.  

 1.2.4 Psychological risk factors.  Pre-surgical obesity is related not just with 

medical and physical co-morbidity, but also with psychological difficulties, social 

problems, and poor quality of life (Abilés et al., 2010).  Bariatric failure rates (i.e., failure 

to lose significant weight, weight regain after significant weight loss) have been 

estimated at 20% (Benotti & Forse, 1995), yet surprisingly little is known about how 

behavioural and psychological factors relate to long-term outcomes.  Preliminary 

research suggests that eating pathology, such as binge eating or emotional eating, tends to 

persist after weight loss surgery and are associated with weight regain (Hsu et al., 1997; 

Kalarchian et al., 2002).  Additional psychological risk factors related to worse bariatric 

outcomes include a history of abuse (Grilo, White, Masheb, Rothschild, & Burke-

Martindale, 2006; Wildes, Kalarchian, Marcus, Levine, & Courcoulas, 2008), personality 

pathology (Berman, Raynes Berman, Heymsfield, Fauci, & Ackerman, 1993), 

psychological disorders (e.g., depression or anxiety; Kalarchian et al., 2007), and emotion 

regulation and processing difficulties (Zijlstra et al., 2011).  Research findings in the 

aforementioned areas are mixed depending on length of post-surgical follow-up period.  

Specifically, at the 1.5 to 2-year mark, weight loss from surgery stabilizes and a 

substantial proportion of individuals begin to regain lost weight (Hsu et al., 1998).  
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Therefore a minimal 2-year post-surgical follow-up period is ideal in studies examining 

the presence of psychological risk factors on post-surgical outcomes.   

Niego, Kofman, Weiss, and Geliebter (2007) discuss factors that may contribute 

to substantial initial weight loss despite psychopathology, suggesting that patients with 

the most severe binge eating prior to surgery may initially yield a disproportionally 

greater weight loss because of the greater relative effect of the restrictive surgery on these 

patients who, at baseline, have the largest stomach capacity (Geliebter, Hassid, & 

Hashim, 2001; Geliebter, Yahav, Gluck, & Hashim, 2004).  It has been speculated that 

patients may learn to circumvent the restrictions imposed initially by surgeons by eating 

more frequently (e.g., grazing) or by consuming high calorie liquids (Hsu et al., 1998), 

subsequently gaining weight long-term.  Psychological, behavioural, or psychosocial 

difficulties (e.g., eating pathology, depression, anxiety, stressors) may increase the risk of 

noncompliance after surgery, increasing the risk for medical complications and 

potentially impacting long-term weight loss results (2 to 3 years post-surgery).  

Kalarchian and Marcus (2003) believe there is a role for the cognitive behaviour therapist 

at all stages of bariatric surgical treatment (e.g., prior to surgery, post-surgery, follow-up) 

due to psychological risk factors that may impact treatment outcomes.  Current research 

surrounding the individual risk factors discussed above will be briefly reviewed below. 

 1.2.4.1 Abuse history. A history of sexual or physical abuse has been identified as 

a risk factor for obesity (Bentley & Widom, 2009; Rohde et al., 2008).  Rates of abuse 

are elevated in obese populations and even higher among bariatric surgery patients.  

Within bariatric surgery samples, rates of childhood sexual abuse range from 23% to 32% 

(Clark et al., 2007; Grilo et al., 2005, 2006; Larsen & Greenen, 2005; Oppong, Nickels, 
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& Sax, 2006), and rates of a history of physical abuse range from 19% to 29% (Clark et 

al., 2007; Grilo et al., 2005).  For example, Grilo et al. (2005) examined the history of 

child maltreatment in 340 bariatric surgery candidates (58 men and 282 women).  Results 

demonstrated high rates of adult sexual abuse (9%), emotional abuse (46%), emotional 

neglect (49%), and physical neglect (32%).  In turn, a history of variant types of abuse 

has been associated with numerous psychological difficulties and disorders among 

bariatric surgery candidates.  These difficulties include mood disorders (i.e., associated 

with emotional, sexual, and physical abuse; Grilo et al., 2006; Larsen, 2005; Wildes et 

al., 2008) before and/or after surgery, lifetime anxiety disorders before surgery (i.e., 

associated with emotional and sexual abuse; Wildes et al., 2008), number of post-surgical 

psychiatric hospitalizations (i.e., associated with sexual abuse; Clark et al., 2007), and 

increased rates of substance abuse at pre-surgical assessment (i.e., associated with 

physical abuse; Wildes et al., 2008).   

 Despite these findings, research on the association between a self-reported history 

of physical or sexual abuse and bariatric surgical weight loss outcomes has been 

unremarkable (Buser, Dymek-Valentine, Hilburger, & Alverdy, 2004; Clark et al., 2007; 

Grilo et al., 2006; Larson et al., 2005; Oppong et al., 2006), suggesting that abuse may 

increase rates of obesity but may not have an impact on the long-term outcomes of 

bariatric surgery.  In contrast, given the association between the presence of abuse history 

and mood disturbance, and the relationship between mood disturbance and BED (as 

discussed in the upcoming BED section), it is plausible that there are considerable 

associations between abuse history and binge eating and therefore long-term (greater than 

2 years) post-surgical outcomes.   
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Of note, abuse history has been associated with personality pathology, in 

particular the emotion dysregulation feature of BPD (Trull, 2001).  Consistent with the 

high rates of abuse history in bariatric populations, there are also high rates of personality 

pathology (Kalarchian et al., 2007), acting as a potential psychological risk factor for 

bariatric outcomes.  This will be discussed in the section below. 

 1.2.4.2 Personality pathology.  As noted above, personality pathology has been 

implicated as a potential risk factor for poorer bariatric surgery outcomes.  Individuals 

seeking weight loss surgery were more likely than a comparison group to have one or 

more DSM Axis II disorders (i.e., personality disorders as assessed by the Diagnostic and 

Statistical Manual, Third Edition, Revised [DSM-III; APA, 1980]; Black, Goldstein, & 

Mason, 1992).  Personality disorders have been shown to affect weight loss in obesity 

clinic patients (Berman et al., 1993); however, research findings are inconsistent due to 

differences in design and methodology.  Kinzl et al. (2006) demonstrated that patients 

with two or more psychological disorders prior to bariatric surgery (in most cases co-

morbid Axis I and II disorders as assessed by the DSM-IV-TR; APA, 2000) had a smaller 

reduction in BMI at follow-up (≥ 30 months post-surgery).  Specifically, cluster B 

disorders, particularly borderline personality disorder (BPD) features (i.e., emotion 

dysregulation, impulsivity), have been shown to negatively affect treatment outcome of 

eating disorders (Sansone & Fine, 1992).  This is concerning when one considers that in a 

sample of 121 bariatric surgery candidates 24.8% of the sample exceeded the clinical cut-

off criteria on at least one measure of BPD (Sansone, Schumacher, Wiederman, & 

Routsong-Weichers, 2008). Similarly, Frankenburg & Zanarini (2006) observed that 

approximately 28% of bariatric patients with BPD (n = 264) are obese (BMI ≥ 30kg/m2).   
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 In contrast to the aforementioned findings, there is research demonstrating that 

DSM-III (APA, 1980) Axis I and II disorders are unrelated to short-term (i.e, 6 months; 

Black, Goldstein, & Mason, 2003) and long-term (M = 5.7 years; Powers, Rosemurgy, 

Boyd, & Perez, 1997) bariatric surgery weight loss outcomes; albeit, the latter study 

contained several methodological limitations and therefore firm conclusions regarding 

long-term outcomes should not be drawn based on these findings.  These limitations 

consist of, not including a validated structured clinical interview at the initial assessment, 

basing long-term follow-up results on a limited questionnaire (3 items assessing 

psychological symptoms), and having a small follow-up sample.  In a more recent study, 

Kalarchian et al. (2007) examined the prevalence of DSM-IV (APA, 1994) Axis I and II 

disorders among bariatric candidates (n = 288), and associations to severity of obesity 

and functional health status (i.e., emotional health and physical health).  Overall, 29% 

met criteria for one or more Axis II disorders, with the most prevalent being, avoidant 

(17%), obsessive-compulsive (7.6%), paranoid (5.6%), borderline (4.9%), and antisocial 

personality disorder (2.8%). Axis II disorders were not associated with initial BMI; 

however they were associated with decreased emotional and physical health.  The Axis I  

results will be discussed in the next section.   

 Kalarchian et al. (2008) expanded on the aforementioned research, evaluating the 

relationship between pre-surgical psychological disorders (lifetime and current DSM-IV 

Axis I disorders, discussed in the next section, and current Axis II personality disorders) 

and 6-month bariatric surgery outcomes among 207 bariatric patients (Kalarchian et al., 

2008).  Results indicated that, after controlling for initial BMI, gender, race, and age, 

current Axis II disorders were unrelated to weight loss outcomes at 6 months, which was 
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in contrast to previous research when using a longer follow-up period (e.g., > 2 years post 

surgery; Kinzl et al., 2006).  To date, there is minimal longitudinal research into the 

relationship between personality disorders and bariatric surgery outcomes (Kalarchian et 

al., 2008).  As such, future research should continue to explore this line of research in 

effort to better understand this relationship and longer-term bariatric outcomes. However, 

based on the limited, available research lifetime Axis I disorders may play a more 

significant role in predicting bariatric surgery outcomes than current Axis II disorders 

(Kalarchian et al., 2008).  This will be discussed further in the section below. 

 1.2.4.3 Axis I disorders.  Research suggests that bariatric surgery candidates 

generally report more psychopathology than do obese individuals in the community 

(Friedman & Brownell, 1995; Kalarchian et al., 2007).  In a recent study, Abilés et al. 

(2010) assessed 50 bariatric surgery candidates for numerous symptoms of 

psychopathology focusing on variant levels of obesity in comparison to 25 normal weight 

controls.  The findings demonstrated higher levels of anxiety and depression, as measured 

by the General Health Questionnaire (Montón, Pérez, & Campos, 1993), as compared 

with normal weight controls.   

 As discussed in the previous section, Kalarchian et al. (2007) examined DSM-IV  

Axis I and II disorders among bariatric surgery candidates with reference to severity of 

obesity and health impairment.  Approximately 66% of participants had a lifetime history 

of at least one Axis I disorder.  The most prevalent Axis I disorders were, MDD (42%), 

BED (27.1%), panic disorder (19.4%), alcohol abuse (17.7%), and posttraumatic stress 

disorder (PTSD; 11.8%).  In addition, 38% met diagnostic criteria for at least one Axis I 

disorder at the time of pre-surgical assessment.  The most frequent of which included, 
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BED (16%), MDD (10.4%), social phobia (9%), specific phobia (7.3%), and GAD 

(6.3%).  Both lifetime and current Axis I psychopathology was positively correlated with 

BMI, and Axis I psychopathology were associated with lower functional health status. 

These findings are consistent with other studies examining psychopathology in a bariatric 

population (e.g., Muhlhans et al., 2009; Sarwer et al., 2004).  As previously mentioned, 

Kalarchian expanded on the aforementioned research examining the impact of Axis I and 

II disorders on 6-month bariatric surgery outcomes post-surgery.  Results indicated that 

after controlling for initial BMI, gender, race, and age, lifetime Axis I disorder (mood or 

anxiety) were associated with a smaller decrease in BMI at 6 months post-surgery; 

however, current Axis I disorders were unrelated to weight loss outcomes at 6 months.  

These findings suggest that a current episode of psychological distress may be to some 

extent circumstantial and therefore does not impact long-term post-surgical results.  

Alternatively, the 6-month follow-up period may not be sufficient to detect the impact of 

current Axis I disorders on weight loss outcomes.     

 Overall, research examining the relationship between pre-surgical 

psychopathology and post-surgical bariatric outcomes has yielded mixed results (e.g., for 

review see Wimmelmann, Dela, & Mortensen, 2014). Albeit, most of the research failing 

to demonstrate an association between pre-surgical psychopathology and post-surgical 

bariatric outcomes contained methodological limitations such as reliance on self-report 

instruments; Wimmelmann et al., 2014). Based on a review of the literature, Herpertz, 

Kielmann, Wolf, Hebebrand, and Senf (2004) suggested that the reason for such 

inconsistent findings may be on the nature and severity of the psychological symptoms, 

with increased severity of psychological disorders (e.g., personality disorders, MDD) 
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being the most detrimental to post-surgical bariatric outcomes. For instance, Valley and 

Grace (1987) found that the number of pre-surgery psychiatric inpatient admissions (i.e., 

severity of psychopathology) correlated with an increase in medical complications, 

emotional distress, and decreased satisfaction 1-year post-surgery.  Given that Axis I 

psychopathology appears to be a likely negative prognostic indicator for bariatric surgery 

outcomes, pre-surgical psychological assessment should carefully screen for and 

appropriately treat such psychopathology prior to surgery with a focus on mood and 

anxiety disorders, and eating pathology. The latter examples of psychopathology will be 

discussed below. 

   1.2.4.3.1 Depression and anxiety.  Symptoms of depression and anxiety at variant  

life points have been shown to impact bariatric patient outcomes.  de Zwaan et al. (2011) 

examined the course and predictive significance of pre- and post-surgical (6 to 12 

months; 24 to 36 months) anxiety and depressive disorders in 107 bariatric surgery 

patients.  Approximately 33% of bariatric patients suffered from a current depressive 

disorder, and 16.8% experienced a current anxiety disorder prior to surgery.  The 

presence of a depressive disorder prior to surgery predicted depressive disorders at the 

24- to 36-month post-surgery follow-up point, but not at the 6- to 12-month period.  Pre-

operative anxiety significantly predicted post-operative anxiety disorders at both follow-

up time points.  Pre-operative lifetime and current depressive disorders were unrelated to 

post-surgical weight loss outcomes whereas pre-operative lifetime, but not current, 

anxiety disorders were negative predictors of post-surgical weight loss.  Patients with 

both depressive and anxiety disorders at the initial assessment (current and lifetime) lost 

significantly less weight after surgery, highlighting the impact of co-morbid 
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psychopathology (specifically co-morbid anxiety and depression) on bariatric surgery 

outcomes.  Depressive disorders, but not anxiety disorders, decreased significantly after 

bariatric surgery; however, the presence of depressive disorders after bariatric surgery 

significantly predicted worse post-surgical outcomes (negatively associated with weight 

loss at the 24- to 36-month follow-up) and may represent an important area for clinical 

intervention.     

 1.2.4.3.2 Eating pathology.  Prior to the release of the DSM-5, researchers 

proposed that the strict DSM-IV-TR (APA, 2000) diagnostic criteria for BED should be 

redefined for a bariatric population, particularly post-surgery (e.g., Hsu et al., 1996, 1997; 

Kalarchian et al., 2002; Saunders, 2004; Telch, Pratt, & Niego, 1998).  Although small 

revisions were made to the BED criteria (i.e., reduction in the number of binges per week 

from two to one and duration of binge eating from six to three months) that makes DSM-

5 BED criteria somewhat better suited to the bariatric population, it remains difficult to 

detect BED in a population where individuals are physically unable to eat large amounts 

of food following the bariatric surgery (a diagnostic criterion for BED).  Kalarchian et al. 

(2002) and others (Hsu et al., 1996, 1997) sought to redefine binge eating in a bariatric 

population to refer to strictly a current sense of loss of control over eating, independent of 

the amount of food consumed.  In a review of binge eating in bariatric populations, Niego 

et al. (2007) highlighted that many patients who engaged in binge eating prior to surgery 

report continued feelings of loss of control when eating small amounts of food after 

surgery, supporting this new definition.  Niego et al. (2007) found that studies relying on 

the strict DSM-IV definition of a binge episode (requiring consumption of a large amount 

of food) reported the absence of binge eating after surgery, which differed from studies 
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utilizing the modified criteria for binge eating post-surgery (e.g., Telch et al., 1998; 

Saunders, 2004).  Increasing the likelihood of detecting BED within this population is 

important as BED has been associated with increased psychopathology (Jones-Corneille 

et al., 2012), medical complications during the first year post-surgery (Busetto et al., 

1996), and the attenuation of long-term post-surgical outcomes (> 2 years post-surgery) 

in terms of corrected eating behaviours and weight loss (Hsu et al., 1996, 1997; 

Kalarchian et al., 2002).  Niego et al. (2007) reported that patients with pre-surgical binge 

eating are more likely to retain the eating pathology, and if so, tend to have poorer weight 

loss outcomes.  A consensus must be reached regarding how best to define binge eating 

following bariatric surgery so that future long-term prospective studies may further, and 

more accurately, evaluate the presence and impact of binge eating on surgical outcome 

and vice versa.  In turn, the current overall investigation will focus on features of BED or 

eating pathology rather than a strict categorical diagnosis. 

 BED is the most common form of eating pathology in patients presenting for 

bariatric surgery (Sarwer et al., 2004).  A recent literature review reported rates of DSM-

IV-TR defined BED in a bariatric sample ranging from 2% to 49% across studies, and 

rates ranging from 6% to 64% when assessing for binge eating of any kind (Niego et al., 

2007).  Retrospective studies found prevalence rates ranging from 37.5% to 49% (Niego 

et al., 2007).  On average, the rates of BED in a bariatric population exceed the 2% 

prevalence rate observed in the general population (Saunders, 1999).  Prevalence rates of 

NES in bariatric populations, a construct related to BED, range from 10% to 27% across 

studies (Powers et al., 1999; Rand et al., 1997), which is much greater than the 1.5% 

prevalence rate found in the general population.  Allison et al. (2006) assessed the 
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prevalence of NES and BED and associated psychopathology in bariatric surgery patients 

(n = 215) via the weight and lifestyle inventory and a semistructured interview.  Of note, 

those with NES or BED had significantly more symptoms of depression and a greater 

history of psychological complications than the remaining sample, exemplifying the 

potential problems associated with NES or BED in bariatric patients.  

 It has been suggested that BED may account for poor outcomes following 

bariatric surgery (Kral, 1995); however, the findings are inconsistent (e.g., Alger-Mayer, 

Rosati, Polimeni, and Malone, 2009; Bocchieri-Ricciardi et al., 2006; Busetto et al., 

1996). These inconsistencies appear to be related to variations in study designs (i.e., most 

post-surgical follow-up durations were less than 2 years, which is suggested to be too 

short to notice the long-term consequences of BED as recommended by Hsu et al., 1998), 

methodology (interview versus self-report), problems with power (e.g., Alger-Mayer et 

al., 2009), and diagnostic criteria utilized. Despite earlier findings, recent research 

employing improved methodology suggests that BED is associated with increased 

psychopathology and worse post-surgical weight loss outcomes among bariatric patients.  

Jones-Corneille et al. (2012) utilized the Structured Clinical Interview for DSM-IV Axis I 

disorders (SCID-I; First, Spitzer, Gibbon, & Williams, 1997) to compare rates of Axis I 

disorders in bariatric surgery candidates with (n = 44; 22.5% of the original sample) and 

without (n = 61) BED.  Bariatric candidates with BED were more likely to have a current 

(27.3% versus 4.9%) and lifetime (52.3% versus 23%) mood disorder, a current (27.3% 

versus 8.2%) and lifetime (36.4% versus 16.4%) anxiety disorder, greater symptoms of 

depression, and lower self-esteem than candidates without BED.  Of note, a trend (p = 

.06) was observed in the data suggesting that bariatric candidates with BED were more 
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likely to have reported experiencing sexual abuse than candidates without BED.  Overall, 

these findings suggest that the presence of BED is associated with increased 

psychopathology in bariatric surgery candidates, beyond the already elevated rate 

observed with severe obesity (class III).   

 In terms of post-surgical outcomes, investigations with improved study design 

and methodology have been conducted supporting the premise that BED prior to and 

after surgery is associated with worse post-surgical outcomes.  Hsu et al. (1996, 1997) 

found that bariatric surgery was associated with short-term improvements in eating 

disturbances (e.g., BED, NES) that began to erode around 2 years post-surgery.  

Recurrence of eating disturbances following surgery was associated with weight regain. 

In a cross-sectional study, Kalarchian et al. (2002) found that binge eating is associated 

with greater weight regain and large differences in eating attitudes and behaviour among 

a group of patients 2 to 7 years post-surgery.  Patients that endorsed engaging in binge 

eating at long-term follow-up also reported gaining more weight since their pre-operative 

low weight than non-binge eaters did.  Moreover, binge eaters reported gaining weight 

over the past 3 months, whereas non-binge eaters reported losing weight over the same 

time period.  Similarly, binge eaters reported greater concerns related to eating, shape, 

and weight as well as less dietary restraint, more disinhibition, and more hunger than 

non-binge eaters.  Findings suggest that binge eating may be a marker of poor long-term 

post-surgical outcomes and appropriate to target in pre- or post-surgical interventions.  

 Research has demonstrated that recurrent negative emotions (i.e., dysphoria, 

depressive symptoms) may trigger binge eating (Arnow, Kenardy, & Agras, 1992, 1995; 

Clyne & Blampied, 2004), therefore repeat episodes of negative mood states may 
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contribute to weight gain over time.  This is supported by epidemiological research 

suggesting that mood problems preceded weight problems (Hasler et al., 2005), 

highlighting the role of emotions in eating pathology.  In contrast, emotional problems 

may be a consequence of obesity in North America today where there is stigma and 

prejudice associated with being obese, thus maintaining weight difficulties.  Regardless, 

the treatment of emotional difficulties (e.g., emotion dysregulation) may play a critical 

role in ensuring the long-term efficacy of bariatric treatment and should be evaluated in 

future research.  

 1.2.4.4 Emotion regulation.  Emotion regulation refers to intentional action plans 

to deal with emotional states or experiences (Gross, 1998).  Emotion regulation models of 

eating pathology propose that maladaptive emotion regulation may underlie disordered 

eating behaviour (Heatherton & Baumeister, 1991; Wiser & Telch, 1999).  Heatherton 

and Baumeister (1991) suggest that binge eating is instigated by a desire to escape from 

aversive emotional states related to a perceived inability to meet high personal standards.  

Similarly, Wiser and Telch (1999) propose that binge eating is an inappropriate coping 

mechanism to decrease unpleasant emotional states in individuals who lack more 

adaptive emotion regulation skills.  Even some cognitive behaviour models (e.g., 

Fairburn et al., 2003) argue that affect regulation difficulties, labeled "mood intolerance" 

(i.e., inability to deal appropriately with aversive or intense mood states) underlie all 

eating pathology.   

 Empirical evidence supports the emotion regulation model for eating pathology.  

Specifically, research suggests that negative emotional states (e.g., dysphoria, sadness, 

boredom, stress) or emotional distress typically precede binge eating (Arnow et al., 1992, 
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1995; Clyne & Blampied, 2004), which is then reinforced by a temporary relief from 

negative affect (Dingemans, Martijn, Jansen, & van Furth, 2009).  Experimental research 

involving the induction of various mood states demonstrates that individuals tend to eat 

in response to negative affect (Agras & Telch, 1998; Stice, 2002).  Deaver, Miltenberger, 

Smyth, Medinger, and Crosby (2003) found that for women with weight and eating 

concerns, low mood preceded a binge and improved during a binge, and then reduced 

following the binge.  Negative emotions may return after a binge episode, as Gormally et 

al. (1982) observed extreme guilt and self-hate in obese treatment seekers following a 

severe binge, likely perpetuating the binge eating cycle.   

 Furthermore, in a self-monitoring, naturalistic study, obese participants were  

shown to be more emotionally reactive and more likely to engage in emotional eating 

(i.e., eating in response to emotions) than average weight participants (Lowe & Fisher, 

1983).  Studies have found that a form of impulsivity known as urgency (i.e., tendency to 

behave hastily when distressed) is strongly correlated with binge eating (Fischer, Smith, 

& Anderson, 2003).  Higher rates of impulsivity have been reported in obese as compared 

to normal weight participants (Rydén et al., 2003).  In addition, obese women have 

shown to be more impulsive on behavioural tasks in laboratory settings (e.g., stop signal 

task; participants must respond as quickly as possible on a task, but inhibit responding 

when a stop signal is presented) than normal weight women, inhibiting their responses 

less adequately (Nederkoorn, Smulders, Havermans, Roefs, & Jansen, 2006).  These 

findings highlight the role of impulse control or self-control problems as contributing to 

emotion regulation difficulties, particularly in regard to eating pathology.  In sum, in the 

context of obesity, obese patients tend to demonstrate higher rates of emotional reactivity 
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(i.e., impulsivity, heightened affect), tend to engage in emotional eating as a short-term 

coping strategy for aversive emotional states, and tend to experience intense negative 

emotions following emotional eating.  These factors may interact to perpetuate the cycle 

of eating pathology and obesity, providing further support for the emotion regulation  

model of eating pathology within obese populations.    

 Recent research has also demonstrated the role of emotion regulation difficulties 

in eating behaviours among obese patients who do not meet formal diagnostic criteria for 

an eating disorder (Jansen et al., 2008).  Albeit, the lack of a formal eating disorder 

diagnosis does not negate the presence of disordered eating behaviours. Findings revealed 

that while non-eating disordered participants high in negative affect engaged in 

overeating when a negative mood was induced, no such results were observed among 

non-eating disordered patients low in negative affect or normal weight controlled 

comparisons.  These findings suggest that emotion dysregulation and the affect intensity 

experienced contribute to eating pathology.  As such, how emotions are processed 

determine the type and strength of the emotion experienced.   

 Two major trait-like emotion processing styles are affect intensity (i.e., strength of  

an experienced emotion; Larsen & Diener, 1987) and alexithymia (i.e., a deficit in 

emotion processing where one has difficulty identifying and describing their feelings; 

Taylor, 2000).  High affect intensity has been associated with increased food intake and 

binge episodes (Chervinko, 2005).  In addition, alexithymia is prevalent among obese 

samples (De Chouly De Lenclave, Florequin, & Bailly, 2001; Fukunishi & Kaji, 1997; 

Morosin & Riva, 1997; Surcinelli et al., 2007) and is associated with emotional eating in 

BED (De Chouly De Lenclave et al., 2001; Pinaquy, Chabrol, Simon, Louvet, & Barbe,  
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2003).     

 Similarly, research suggests that overeating may also be a consequence of the 

suppression of negative emotions (i.e., a maladaptive emotion regulation strategy), by 

depleting executive functions responsible for self-control.  Suppression of emotions in 

some ways mirrors alexithymia, with both leading to the lack of or limited expression of 

emotions.  Research on the effects of emotion regulation have consistently shown that 

trying to control the expression of negative feelings via inhibition can have a negative 

impact on cognitive functioning in concurrent tasks (Richards & Gross, 2000; 

Schmeichel, Vohs, & Baumeister, 2003; Schmeichel, 2007).  In sum, high affect 

intensity, alexithymia, and suppression of emotions are considered risk factors for 

emotional maladjustment (De Chouly De Lenclave et al., 2001; Flett, Blankstein, & 

Obertynski, 1996; Gross & John, 2003; Moore, Zoellner, & Mollenholt, 2008) and 

subsequently eating pathology.  These findings highlight the importance of allowing 

oneself to experience emotional states, while coping appropriately so the emotion does 

not become too intense.   

 An association between eating pathology and emotion regulation, processing, and  

expression, has further been demonstrated within a bariatric surgery population 

comprised of patients with severe obesity.  Walfish (2004) investigated the impact of 

negative emotional states on pre-surgical eating behaviour in a sample of 122 female 

bariatric surgery patients.  Forty percent of the sample was identified as emotional eaters.  

Eating while stressed was the highest rated in terms of its perceived contribution to 

increased weight, followed by eating when bored, eating when depressed, eating when 

anxious, eating when angry, and eating when tired.  In a separate study utilizing a sample 
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of male bariatric patients (n = 100) Walfish and Brown (2009) found that among males, 

eating when bored received the highest scores, followed by eating when stressed, 

depressed, anxious, tired, and angry.  A smaller portion of male bariatric patients were 

identified as emotional eaters (18%) in comparison to the female bariatric patients in the 

previous study.  Together, these studies demonstrate gender differences in rates and 

triggers of pre-surgical emotional eating. 

 Limited research has evaluated the relationship between emotional eating patterns 

and pre- or post-surgical outcomes.  Fischer et al. (2007) examined the impact of pre-

surgical emotional eating patterns on pre- and post-surgical eating behaviours, 

depression, and post-surgical weight loss among bariatric surgery patients (n = 144).  

Results indicated that patients with high levels of emotional eating behaviours prior to 

surgery tended to have higher levels of depression, binge eating, and eating in response to 

external cues than patients with low emotional eating behaviours prior to surgery; 

however, no statistically significant differences were observed between patients high and 

low in emotional eating behaviours in terms of binge eating, depression, and weight loss 

post-surgery (M = 8 months post-surgery).  Albeit, the follow-up period may not have 

been long enough to demonstrate the true long-term consequences of maladaptive pre-

surgical eating patterns post-surgery. 

 Zijlstra et al. (2011) examined emotion processing and regulation in 102 female 

bariatric surgery candidates and 102 female participants from the general population 

(control group).  Results demonstrated that bariatric candidates had greater difficulty 

identifying feelings (alexithymia) and tend to regulate their feelings more by means of 

emotional suppression than the control group. In addition, higher levels of negative affect 
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(i.e., affect intensity) and a greater difficulty identifying feelings were associated with 

more emotional eating among bariatric candidates.  These results are consistent with 

Abilés et al. (2010) who found that patients with more severe forms of obesity were more 

introverted and more timid in social relationships (i.e., difficulties expressing oneself), 

but were less able to conceal their feelings.  Taken together these findings support affect 

regulation theories for binge eating, and overeating more generally, within a bariatric 

population.  In particular, negative emotions and unhealthy emotion processing appear to 

play a role in emotional eating among bariatric surgical candidates. Emotion processing 

and regulation may be risk factors in the development and perpetuation of severe obesity. 

Future research is necessary to thoroughly examine the relationship between pre-surgical 

emotion dysregulation and outcomes in bariatric pre-surgical programs.  Furthermore, it 

is important to examine the impact of pre-surgical affect dysregulation on emotional 

eating long-term (e.g., 2 years). The biosocial model of emotion regulation development 

is examined below.  

 1.2.4.4.1 Biosocial model.  The biosocial model is the theory of emotion 

regulation development utilized in the construction of DBT, which is a well-supported 

intervention for affect regulation (Linehan, 1993a).  The primary component in Linehan’s 

model is emotional dysregulation that persists across many situations or circumstances.  

Dysregulation implies a heightened sensitivity and response to emotional stimuli, and a 

slow return to emotional baseline level. Linehan’s (1993a) biosocial model has received 

extensive empirical support and was originally developed to explain the origin of emotion 

dysregulation as a primary feature of BPD. Similar affect regulation models have been 

applied to the development of eating pathology, such as binge eating, more broadly 
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(Wiser & Telch, 1999). According to the biosocial model, emotion dysregulation is 

thought to emerge from transactions between individual biological predispositions (e.g., 

pre-existing emotional sensitivity) and invalidating environments (e.g., early parental 

abandonment, separation, loss, neglect, abuse).  An invalidating environment is 

characterized by intolerance toward emotional expression, particularly when the emotions 

are not context bound (e.g., inappropriate anger; Linehan, 1993a).  The consequence of 

an emotionally restrictive environment is reflected in the child’s inability to understand, 

label, regulate, or tolerate their own emotional responses.  Furthermore, the child fails to 

learn how to adaptively problem solve (e.g., active passivity).  Linehan (1993a) indicates 

that extreme fluctuations may occur between emotional inhibition and extreme emotional 

lability as result of the invalidating environment.  Over time, the emotional dysregulation 

experienced becomes a pervasive trait (Linehan, 1993a).  

 Recently, Linehan’s (1993a) original biosocial model has been expanded to 

include trait impulsivity as a specific temperament that is biologically heritable (Crowell, 

Beauchaine, & Linehan, 2009).  Trait impulsivity (i.e., impulsive behaviours becoming 

apparent during infancy as a distinguishing personality characteristic) is a proposed 

biological vulnerability that, in conjunction with an invalidating environment, may lead 

to emotion dysregulation (e.g., overeating as a form of self-harm).  Furthermore, it is 

proposed that a difficult child (i.e., difficult temperament) may exacerbate negative 

environmental influences, having a reciprocal effect on each other. 

 1.2.5 Bariatric surgery and psychological assessment.  Bariatric surgical 

assessment teams generally include psychologists who are thought to play an important 

role in pre-surgical assessment (Walfish, Vance, & Fabricatore, 2007).  However, in a 
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national survey of practicing bariatric surgeons in the United States, 95% of respondents 

reported using a multidisciplinary team, but only 53% had a general physician, 

nutritionist, and mental health specialist as recommended by the National Institute of 

Health (Santry, Chin, Cagney, Alverdy, & Lauderdale, 2006).  The purpose of a 

psychological assessment in this setting is to determine a bariatric candidates’s emotional 

readiness for surgery and to detect pre-existing psychological, social, emotional, and 

behavioural difficulties that may be contraindicative to bariatric surgery.  Despite 

research demonstrating high rates of such difficulties among bariatric surgery candidates 

observed during psychological evaluation and screening, the majority of candidates are 

approved for surgery.  For example, Sarwer et al. (2004) examined psychological 

diagnoses, treatment histories, and recommendations regarding appropriateness for 

surgery following a psychological evaluation of 90 bariatric surgery candidates. Overall, 

approximately two-thirds of candidates received a psychological diagnosis, with MDD 

being the most frequent diagnosis.  Nearly two-fifths of all candidates, and more than half 

of those given a psychological diagnosis, were engaged in some form of psychological 

treatment at the time of the evaluation.  Despite these findings, 64% of candidates were 

unconditionally approved for surgery and 31% were recommended for additional 

psychological or nutritional counseling prior to surgery. Only three candidates were not 

recommended for surgery.  

 Walfish et al. (2007) further investigated the frequency of which psychologists (n 

= 103 psychologists) within a bariatric clinic recommend delay or denial of surgery for 

psychological reasons, the procedures they use in making their clinical decisions, and the 

reason for such conclusions.  Walfish et al. observed significant variability in the number 
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of evaluations conducted by psychologists and the measures used to make their clinical 

decisions.  On average, approximately 15% of bariatric candidates were denied weight 

loss surgery for psychological reasons, with the most common reason being due to 

psychosis or bipolar disorder, untreated or undertreated depression, and lack of 

understanding regarding the risks and post-operative requirements of surgery.  These 

findings were inconsistent with Sarwer et al. (2004) and reports by Pawlow, O'Neil, 

White, and Byme (2005) who reported that most candidates are approved for surgery, 

with approximately 3% considered to have psychological contraindications to surgery.  

These noted discrepancies make it difficult to fully understand the relationship between 

psychological evaluations and recommendation decisions, albeit cross study comparisons 

are difficult to make due to variations in design and methodology (bariatric samples, 

surgical procedures, mental health criteria, evaluation of weight loss, and duration of 

follow-up).   

 In sum, the relationship between psychological, emotional, social, and 

behavioural difficulties and bariatric surgical outcomes are not well understood, and 

strong conclusions cannot be drawn on existing research.  Further research is needed.  In 

the meantime, a significant number of bariatic surgery candidates with psychological and 

emotional difficulties are being approved for surgery, highlighting the need for the 

integration of more effective pre-surgery psychological interventions to meet the needs of 

these candidates.  Currently, minimal psychological services are available at bariatric 

clinics beyond initial psychological evaluation, and expansion of the psychological 

services within these clinics may be critical given the demonstrated base rates of 

psychological difficulties.          
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 1.2.6 Bariatric surgery and psychotherapy. As highlighted earlier, bariatric 

surgery is considered the most effective treatment for severe obesity; however, due to the 

numerous psychological, emotional, behavioural, and psychosocial difficulties present in 

bariatric populations, and the potential long-term post-surgical consequences associated 

with such difficulties (i.e., weight regain), combination interventions (bariatric surgery in 

conjunction with some form of psychotherapy) may be the most efficacious treatment 

option for morbid obesity.  In particular, research suggests that it would be beneficial to 

reduce eating pathology, emotion dysregulation, depression, and/or lifetime anxiety in 

bariatric patients in order to promote long-term post-surgical weight loss, weight 

maintenance, and psychological and physical well-being.  As highlighted previously, 

CBT alone, in treatment of morbid obesity, has demonstrated an average weight loss of 

10% of baseline weight, but poor long-term weight loss maintenance (Wadden et al., 

2005). In efforts to improve treatment for morbid obesity, researchers have begun 

examining the utility of group-based CBT administered in conjunction with TAU within 

bariatric pre-surgical programs, demonstrating promising pre-surgical results, but mixed 

post-surgical findings (Abilés et al., 2013a; 2013b; Ashton, Drerup, Windover, & 

Heinber, 2009; Ashton, Heinberg, Windover, & Merrell, 2011; Gade et al., 2014; 2015; 

Lier, Biringer, Stubhag, & Tangen, 2012).   

 For instance, in a RCT Gade et al. (2014) found that implementing a 10-week 

CBT group intervention during a 4-month bariatric pre-surgical program resulted in 

greater pre-surgical improvements. Specifically, greater improvements in eating 

pathology (i.e., emotional eating, uncontrolled eating, and cognitive restraint), affective 

symptoms (i.e., depression and anxiety symptoms) and weight loss were observed in the 
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intervention condition in comparison to TAU (i.e., strictly nutritional support and 

education). That said, no added benefits were observed among the CBT group condition 

(n = 42) 1-year post-surgery in comparison to the TAU group (n = 38; Gade et al., 2015). 

These findings were similar to the post-surgical findings demonstrated in a RCT 

conducted by Lier et al. (2012). Lier et al. administered 6 weeks (3 hours per session) of 

pre-surgical counseling (i.e., cognitive behaviour treatment relying on principles of 

cognitive therapy and mindfulness training), as well as three post-surgical group sessions 

(6 months, 1-year, and 2 years after surgery). Similarly, Lier et al. demonstrated no 

significant differences in regards to weight loss, eating habits, or physical exercise 1-year 

post-surgery in comparison to TAU (i.e., two education seminars four hours long) and a 

reference group (i.e., received TAU but were not assigned randomly). Although it may be 

argued that these findings suggest that group CBT intervention in the pre-surgical period 

has limited clinical utility in terms of bolstering bariatric surgery outcomes, results 

should be interpreted with caution as a 1-year post-surgical follow-up period is arguably 

too short given weight regain is typically not observed until 2 years post-surgery (Magro 

et al., 2008; Nicoletti et al., 2014). Further, Lier et al. did not examine eating habits prior 

to surgery so changes in eating pathology could not be examined. 

 Within a limited 1-year follow-up period Ashton et al. (2009; 2011) did find 

promising results for a brief 4-week pre-surgical CBT intervention, as reductions in binge 

eating behaviours prior to surgery were observed, which was significantly related to 

improved post-surgical EBW lost. However, there were nonresponders to the intervention 

that appeared to have more severe binge eating attitudes before the intervention and 

poorer postoperative weight loss outcomes, suggesting a more intensive or different line 
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of intervention may have been more appropriate for this subgroup (Ashton et al., 2011). 

There were also several methodological limitations to this study (e.g., no control group, 

weight loss as the only post-surgical outcome measure) and thus the results should be 

interpreted with caution.  

Lastly, Abilés et al. (2013a) examined the effectiveness of a 12-week (sessions 

were 2 hours each) pre-surgery CBT group (method of Cooper, Fairburn, & Haweker, 

2003) and found increased rates of bariatric weight loss success (i.e., excess weight loss 

>50%) 2 years post-surgery among participants that received CBT as compared to those 

that did not. Although these findings appear to offer preliminary support for 

implementation of psychological interventions (in this case CBT) during the pre-surgical 

period, the sample size in this study was small (n = 16 received CBT and n = 14 

controls), and the control group did not receive TAU (i.e., no psycho-nutritional therapy 

prior to surgery). As such, broad assertions regarding its effectiveness cannot be made. In 

a more intensive variation of this study, Abilés et al. (2013b) examined the effectiveness 

of employing a ‘stage’ approach to the provision of psychological intervention during the 

pre-surgical period. Initial psychological assessment (i.e., stage one) and twelve weeks of 

pre-surgery group CBT were implemented (i.e., stage two). At the end of stage two, CBT 

effectively reduced psychological co-morbidity in bariatric candidates, regardless of the 

presence/absence of BED or degree of obesity. Following completion of the CBT group 

(i.e., stage three), candidates were offered individual, weekly CBT-focused follow-ups 

(60 minute sessions) that included dietary counseling for 12 months, in addition to the 

recommendation to maintain a 1500kcal/day diet. Following stage three more that half 

the bariatric candidates achieved successful pre-surgical weight loss (i.e., ≥10%).  
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The latter study demonstrated potential for employing a ‘stage’ approach for the 

integration of group, standard CBT in the pre-surgical period for bariatric candidates. 

However, there has been growing empirical support for emotion regulation models of 

eating pathology and variant treatment modalities have begun to incorporate emotion 

regulation skills (e.g., mindfulness; Agras et al., 1997; Kristeller & Hallett, 1999) in the 

treatment of BED.  Several pilot and case studies using other mindfulness and acceptance 

based approaches have also demonstrated reductions in disordered eating (Baer, Fischer, 

& Huss, 2005, 2006; Heffner, Sperry, Eifert, & Detweiler, 2002; Kristeller & Hallett, 

1999).   

 With respect to the bariatric post-surgery period, Leahey et al. (2008) developed  

and implemented a 10-week (75 minutes once per week) cognitive-behavioural 

mindfulness based group intervention within a bariatric surgical assessment clinic 

designed to reduce binge eating and associated emotional eating, improve well being, and 

post-surgical adjustment in bariatric patients post-surgery (ranging 2 to 11 months).  

Participants included seven (six female and one male) bariatric patients, all reporting loss 

of control while eating, distress regarding eating behaviour, feelings of guilt and/or 

disgust after overeating, and emotional eating.  Six participants demonstrated elevated 

levels of depression.  The core features of mindfulness that were tailored to address 

eating behaviours included: (1) teaching nonjudgmental acceptance (e.g., acceptance of 

weight loss outcomes, despite initial expectations); (2) promoting increased awareness 

(e.g., mindful consumption of food); and (3) providing education on and encouraging the 

use of adaptive emotion regulation strategies (e.g., acceptance of emotional processes, 

tolerance of emotional states, adaptive coping strategies).  Post-treatment data showed 
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improvement in binge eating symptoms, depressive symptomatology, and emotion 

regulation skills and increased motivation to change maladaptive eating behaviour.  

Weight loss over the course of the intervention was compared to guidelines for 10-week 

average weight loss expectations (20 lbs for gastric banding patients and 25 lbs for gastric 

bypass patients).  Weight loss results varied, as such conclusions could not be drawn 

regarding the effectiveness of this intervention in improving weight loss short-term; 

however, findings demonstrated corrections in eating behaviours (i.e., improvement in 

binge eating symptoms) suggesting patients may be on a better weight loss trajectory.  

The aforementioned study represents the first of many studies to come in terms of 

bariatric surgery combined with psychotherapy.  However, Leahey et al. contained 

several methodological limitations and therefore the results should be perceived with 

caution (e.g., small sample size, lack of random assignment, no control group, restricted 

long-term follow-up).   

 Similarly, Weineland et al. (2012a) conducted a pilot RCT investigating the 

effects of ACT (two face-to-face sessions and six internet-based self-help modules with a 

30 minute telephone support session weekly) including a mindfulness component, 

administered within 6 months post-surgery in comparison to TAU. Greater improvements 

in body dissatisfaction and quality of life were seen at post-group and at 6-month follow-

up for patients in ACT group as compared to patients in the TAU group (Weineland et 

al., 2012a; 2012b). However, improvements in disordered eating at 6-month follow-up 

were comparable across the two groups. The latter finding may have been influenced by a 

small sample size (n = 29). Weineland et al. (2012b) found that psychological flexibility 

(i.e., ability to contact the present moment through acceptance and mindfulness 
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strategies) may be the key mechanism of change. These findings suggest that 

implementing an adapted DBT-ST group, which would provide more comprehensive 

skills training in emotion regulation strategies than CBT or ACT, but includes key 

therapeutic features such as mindfulness and acceptance, may be beneficial. 

The awareness and emotion regulation training portions of DBT may be 

particularly well-suited to treat dysregulated emotion-based eating patterns and may help 

explain the impressive long-term outcomes for patients treated for BED with DBT 

(Wilson, Grilo, & Vitousek 2007).  Across studies, individual and group DBT-ST has 

been utilized as an intervention for eating pathology among participants of average 

weight (e.g., Safer et al., 2001) and participants with a BMI in the obese range (e.g., 

Telch et al., 2001; Safer et al., 2010) demonstrating positive results.  It is likely that 

DBT-ST in the treatment of obesity and associated psychopathology will yield positive 

results.  Combination of bariatric surgery with DBT-ST that focuses on four main skill 

areas (i.e., core mindfulness, emotion regulation, distress tolerance, and interpersonal 

effectiveness), may better address the emotion regulation and processing difficulties 

present in bariatric populations.  DBT will be discussed further in the next section.   

1.3 Dialectical Behaviour Therapy 

 DBT was originally developed by Linehan (1993a, 1993b) as an intervention for 

BPD. DBT is currently one of the efficacious affect regulation interventions developed to 

treat BPD (van den Bosch et al., 2005), a disorder characterized by emotion 

dysregulation. Preliminary support exists for the utility of standard DBT in treatment of 

different disorders of emotional dysregulation, such as BPD with comorbid substance 

abuse (Harned et al., 2009) or bulimia nervosa (Palmer et al., 2003).  Researchers 
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recognized that DBT's conceptualization of self-injury as a functional (albeit 

maladaptive) affect-regulation behaviour in patients with BPD might provide a helpful 

model for understanding the function of binge eating as an emotion-regulation behaviour 

(i.e., functional albeit maladaptive) in patients with disordered eating (Wiser & Telch, 

1999).  As such, Telch and colleagues (Safer et al., 2009; Telch et al., 2000; Wiser & 

Telch, 1999) have adapted DBT to be used as an intervention for BED, study results 

discussed in section 1.3.1.   

 As previously mentioned, standard DBT is an integrative intervention that 

combines cognitive behavioural strategies with techniques from other orientations such as 

mindfulness (Heidi & Linehan, 1994). Standard DBT is a longer-term (1-year in length) 

outpatient treatment that includes four primary modes of intervention: (1) individual 

therapy; (2) group skills training; (3) telephone contact; and (4) therapist consultation.  

Patients who participate in these standard programs are expected to attend weekly 

individual sessions, weekly group skills training sessions, and are provided with access to 

therapists over the phone for the purposes of skills coaching 24 hours a day, 7 days a 

week.   

 Standard DBT-ST is comprised of the following components: core mindfulness, 

emotion regulation, distress tolerance, and interpersonal effectiveness.  Mindfulness skills 

teach nonjudgmental observation and how to describe moment-to-moment emotional 

experiences, thoughts, and urges. Emotion regulation skills encourage understanding of 

how emotions function, decreasing vulnerability to negative emotions, increasing positive 

emotions, and changing specific emotional states (e.g., fear and anxiety) by acting 

opposite to one's current emotion. Distress tolerance skills teach adaptive and effective 
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means for tolerating stressors and pain, and facilitate acceptance of the current moment's 

realities. Interpersonal effectiveness focuses on skill development for situations where the 

objective is to change something (e.g., making a request) or to resist change imposed by 

others (e.g., saying no). The skills taught are intended to maximize the chances that a 

person’s goals in a specific situation will be met, while maintaining respect for others and 

respect for oneself.  Essentially, DBT-ST provides long-term strategies for emotion 

regulation.    

 1.3.1 Utility of DBT approaches.  Research demonstrating the effectiveness and 

efficacy of standard DBT intervention programs in the treatment of BPD has been 

comprehensive.  While retaining all the primary components, standard, 12-month, 

outpatient DBT has been modified for inpatient and outpatient treatment programs of 

variant lengths (e.g., brief 6-month outpatient DBT; Koons et al., 2001; 3-month inpatient 

DBT; Bohus et al., 2004).  Summarizing results across representative studies, standard 

DBT in treatment of BPD has been associated with the following benefits: (1) reduced 

suicidal ideation, self-harm, and suicidal behaviours (Barley et al., 1993; Bohus et al., 

2004; Linehan et al., 2006); (2) improvement in impulsivity and dissociation (Bohus et 

al., 2004; van den Bosch et al., 2005); (3) improvement in symptoms of co-morbid DSM-

IV-TR Axis I disorders including depression, anxiety, and substance abuse (Bohus et al., 

2004; Harned et al., 2009; Prendergast & McCausland, 2007); (4) reduction of use of 

more intensive mental health services (e.g., hospitalization; Comtois, Elwood, Holdcraft, 

Smith, & Simpson, 2007; Linehan et al., 2006) and psychotropic medication (Comtois et 

al., 2007);  (5) increased patient retention (Comtois et al., 2007; Linehan et al., 2006); 

and (6) improvement in self concept, aspects of self-esteem, and social competence 
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(Roepke et al., 2010).  Research has also demonstrated maintenance of symptom 

reduction at follow-up (6 to 24 months; Kleindienst et al., 2008; Kroger et al., 2006; van 

den Bosch et al., 2005).   

Based on the findings from a meta-analysis, moderate effect sizes have been 

observed for standard DBT programs in treatment of BPD, holding true when comparing 

DBT with TAU, comprehensive validation plus 12-step therapy, and community therapy 

by experts  (Kliem, Kroger, & Kosfelder, 2010). However, no significant differences in 

effect size were observed when comparing DBT to other active interventions for BPD. 

This finding is not necessarily suggesting equivalence of interventions, rather may be 

indicative of the varying impacts of BPD specific interventions on the heterogeneous 

symptoms of BPD. For instance, DBT may target emotion dysregulation more broadly, 

where as transference-focused psychotherapy (i.e., another borderline-specific treatment 

condition in Clarkin, Levy, Lenzenweger, & Kernberg, 2007) may have targeted 

aggression. The aforementioned finding may help explain why DBT has demonstrated 

some utility in treating other disorders characterized by emotion dysregulation, as 

mentioned previously.   

Recent research results demonstrated that DBT skills use in particular predicted 

improvement in BPD features (Stepp, Epler, Jahng, & Trull, 2008). As such, the utility of 

skills training in isolation has been examined. Support for skills training in isolation has 

been demonstrated by some researchers (i.e., Neacsiu, Rizvi, & Linehan, 2010; Stepp et 

al., 2008). However, there is also evidence that runs counter to this claim.  Linehan 

(1993a) reported the results of a small unpublished study that observed no positive results 

from adding a skills group to non DBT treatments, which she concluded emphasized the 
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value of the entire DBT package.  In a later study, Linehan et al. (2002) compared DBT 

to a comprehensive validation therapy (CVT) plus 12 step program for BPD patients with 

co-occurring opioid use and found no differences between the two interventions in 

regards to improvements in BPD symptoms and reductions in opioid use.  CVT did not 

include a skills training component, suggesting that skills training may not be the agent of 

change. However, evidence that DBT skills groups can be beneficial when used 

adjunctively to TAU also exists, but only when it is well integrated with existing 

treatments that need not necessarily be DBT (Harley, Baity, Blais, & Jacobo, 2007).  

As previously noted, DBT skills training focuses on four skill areas: (1) 

acceptance and mindfulness; (2) emotion regulation skills; (3) distress tolerance; and (4) 

interpersonal effectiveness. The DBT Skills Training (DBT-ST) group has been the most 

widely adapted and implemented mode of standard DBT, with adaptations generally 

consisting of 13 to 18 weeks of DBT-ST group programs. The group approach allows for 

intervention to be provided to a larger number of patients at one time, and is therefore 

likely the most cost-effective aspect of DBT treatment. Soler et al. (2009) conducted a 

randomized controlled trial (RCT) examining the efficacy of 13 weeks of DBT-ST in 

comparison to a standard group therapy (SGT) conducted by psychodynamic-oriented 

therapists (i.e., formatted to provide an interactional experience) in treatment of BPD. 

Results demonstrated significant improvements in depression, irritability, anger, and 

affect instability, as compared to SGT. Adaptations of DBT are typically implemented 

when there are systemic barriers to adopting the standardized DBT outpatient program. In 

general, frequently cited systemic barriers include the extensive resources and time 

commitment required by standardized DBT (Braun, 2005). Within mental health 
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identifies settings, barriers have included high staff turnover, staff selection and training, 

and maintaining fidelity to the DBT model (Ben-Porath, Peterson, & Smee, 2004).  

 Research has suggested that a DBT-ST group could be added to an existing 

regimen of TAU to provide therapeutic benefit (Blum, Pfohl, St. John, Monahan, & 

Black, 2002; Sambrook, Abba, & Chadwick, 2007).  The skills taught during DBT-ST 

target emotional instability.  As such, DBT-ST has been utilized in treatment of other 

disorders of emotional dysregulation such as BN (Safer et al., 2001), BED (Telch et al., 

2001; Safer et al., 2010), and depression in the elderly (Lynch et al., 2007), 

demonstrating favourable outcomes. With respect to eating pathology, the DBT model 

postulates that affect dysregulation is a critical component of the etiology of disordered 

eating (see Wiser and Telch, 1999).  As such, binge eating is understood as an attempt to 

achieve affect regulation (i.e., influence, change, or regulate painful emotional states).   

 DBT was adapted by Telch and colleagues (1997a; Safer et al., 2009; Wiser & 

Telch, 1999) to be used in treatment of patients with BED, demonstrating promising 

results (e.g., abstinence from binge eating) in single case reports (Telch, 1997a), 

uncontrolled trials (MBMI = 37.3kg/m2; Telch et al., 2000), and RCTs against wait list 

controls (MBMI = 36.4kg/m2; Telch et al., 2001) or active comparison group therapy (MBMI 

= 36.38 kg/m2; Safer et al., 2010).  Telch et al. (2000) also demonstrated improvements in 

emotion regulation in this population.  Follow-up results have varied, with some studies 

demonstrating maintenance of intervention effects at 3- or 6-month follow-up (Telch et 

al., 2000) and some research demonstrating maintenance of moderate benefits at 6-month 

follow-up (Safer et al., 2002) and at 3-, 6-, and 12-month follow-up (Safer et al., 2010).  

To date, DBT-ST has not been applied to the eating pathology present in a bariatric 
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population.  Based on existing research demonstrating the preliminary effectiveness of 

DBT-ST for BED, most of which included participants in the obese range, it was 

anticipated that DBT-ST would be effective in treating the emotion dysregulation, eating 

pathology, and depressive symptoms present in a bariatric population.         

1.4 Significance of the Overall Investigation 

 Bariatric surgery is considered the most effective weight loss treatment for 

obesity, however evidence suggests that it is difficult to maintain weight loss over the 

long-term and the difficulty may be attributed to psychological symptoms and disorders 

common in bariatric samples (Black et al., 1992; Guerdjikova et al., 2007; Hsu et al., 

1997; Kalarchian et al., 2002; Kalarchian et al., 2007; Muhlhans et al., 2009; Niego et al., 

2007; Powers et al., 1999; Rand et al., 1997; Sansone et al., 2008; Sarwer et al., 2004; 

Schmidt, Korber, de Zwaan, & Muller, 2012; Walfish, 2004; Walfish & Brown, 2009; de 

Zwaan et al., 2011). In particular, sustained eating pathology (i.e., binge eating, 

emotional eating, uncontrolled eating) has been found to negatively impact long-term 

weight loss outcomes (Hsu et al., 1997; Kalarchian et al., 2002). As such, psychological 

interventions have been integrated into bariatric surgery services (both pre and post 

surgery) and have demonstrated some preliminary success in reducing levels of 

psychopathology and improving weight loss outcomes (Abilés et al., 2013a; 2013b; 

Ashton et al., 2009; 2011; Gade et al., 2014; 2015; Leahey et al., 2008; Lier et al., 2012; 

Weineland et al., 2012a; Weineland et al., 2012b). Recently, the conceptualization and 

treatment of disordered eating has included the concept of emotion dysregulation (e.g., 

Wiser and Telch, 1999). Through this lens, behaviours such as binge eating may be seen 

as a maladaptive way to regulate emotions. DBT is currently one of the efficacious 
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interventions for disorders characterized by emotion dysregulation (e.g., BPD; van den 

Bosch et al., 2005). Group based DBT-ST, a variation of standard DBT that is often more 

easily implemented into existing clinical services (due to systemic and service barriers), 

has shown preliminary success in reducing maladaptive eating behaviours (e.g., 

abstinence from binge eating) in patients with BED (e.g., Telch et al., 2001), a disorder 

common in bariatric samples. These findings suggest that DBT might be an appropriate 

addition to the TAU regimen in bariatric surgical assessment clinics. However, to-date a 

DBT-ST group has not been developed for or implemented within an existing bariatric 

pre-surgical assessment program.  

Implementing DBT-ST groups during the pre-surgical period of a bariatric 

program may direct bariatric candidates onto a better weight loss path, by reducing eating 

pathology, emotion dysregulation, and associated psychopathology (i.e., depression and 

anxiety), allowing for greater initial weight loss prior to surgery and potentially increased 

long-term maintenance. As such, the development and evaluation of innovative DBT-ST 

groups as an adjunctive to existing TAU within a bariatric pre-surgical program was the 

objective of the current research project, outlined in detail below.  

1.5 Overall Purpose 

 The current research investigated the preliminary effectiveness of an empirically 

supported intervention (i.e., DBT-ST) in treatment of eating pathology, emotion 

dysregulation, and associated psychopathology among bariatric candidates.  Specifically, 

the aim was to develop and examine the effectiveness and feasibility of an adapted, brief 

(eight weeks) DBT-ST group in conjunction with TAU within the RQHR Bariatric 

Surgical Assessment Clinic pre-surgical program in comparison to strictly TAU (i.e., 
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comparison group). Two separate studies were conducted. Please see Chapters 2.0 and 

3.0 for individual purposes, hypotheses, method, analytic procedures, results and 

summary for each study, respectively. An overall discussion will follow. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.0 Study One 
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2.1 Purposes 

The purposes of Study One were threefold: (1) adapt DBT-ST for implementation 

at the RQHR Bariatric Surgical Assessment Clinic pre-surgical program; (2) conduct a 

pilot investigation of the effectiveness and feasibility of DBT-ST in this setting by 

assessing and comparing eating pathology, emotion dysregulation, impulse control, 

personality pathology, associated psychopathology (depression and anxiety), and EBW 

loss across two time points (baseline and post-DBT-ST); and (3) make any necessary 

modifications to the DBT-ST intervention protocol. Feasibility was operationalized as the 

practicality of successfully implementing brief adapted DBT-ST groups within the 

RQHR Bariatric pre-surgical program in terms of demands on resources (e.g., office 

space, staffing, patients location of residence, scheduling) and identification of any 

barriers that may prevent implementation.  

2.2 Hypotheses 

There were no hypotheses for Study One as it was a pilot investigation 

implemented to determine whether modifications to the adapted DBT-ST plus TAU 

group were required. 

2.3 Participants 

Bariatric candidates entering the RQHR Bariatric Surgical Assessment Program 

(Regina, Saskatchewan) between November 2012 and January 2013 were asked if they 

would like to participate in Study One. Participants were contacted in a relatively 

consecutive order. Nineteen participants were asked to participate in the pilot DBT-ST 

group, of which 12 declined. Participants included seven (5 females and 2 males; Mage = 

46.14 years; SD = 10.48, range = 26 years to 56 years) bariatric surgical candidates. All 
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of the participants were Caucasian and had at least a Grade 12 education. The majority of 

participants were married (57%) and employed full time (57%). Participants had an 

average weight of 299.7lbs (SD = 36.05), which corresponds to an average body mass 

index (BMI) of 47.99 kg/m2 (SD = 4.95). In regards to psychological treatment, none of 

the participants were currently receiving individual therapy, but two were currently 

taking psychiatric medications. Amongst the seven participants, only four completed the 

6-month pre-surgical program, and of those only three opted to have surgery.   

2.4 Screening Measure 

2.4.1 Mini-International Neuropsychiatric Interview 6.0 (M.I.N.I.; Sheehan 

et al., 1998; Appendix A).  The clinician rated M.I.N.I. version 6.0 is a brief structured 

diagnostic interview designed for time and cost efficient assessment and diagnosis of 

DSM-IV-TR (APA, 2000) and International Statistical Classification of Diseases and 

Related Health Problems-10 (ICD-10; WHO, 1992) psychological disorders (17 Axis I 

disorders, a suicidality module, and one Axis II disorder [antisocial personality 

disorder]), with a focus on current symptoms, as well as some lifetime diagnoses  

(Sheehan et al., 1998).  Administration time was approximately 30 to 45 minutes.  The 

M.I.N.I. 6.0 is comprised of 16 modules, with each question/symptom rated as yes/no 

(i.e., present or absent).  Clinicians' navigate through the modules based on responses to 

previously administered items (e.g., screening questions).  Psychometric examination of 

the M.I.N.I. 6.0 shows excellent test-retest and inter-rater reliability (Sheehan et al., 

1998).  Reliability, sensitivity, and validity were examined in a clinical population in 

comparison to the Composite International Diagnostic Interview (CIDI) and the 

Structured Clinical Interview for DSM-IV (SCID-P); the M.I.N.I. 6.0 compared well to 
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the previously validated diagnostic interviews (Lecrubier et al., 1997; Sheehan et al., 

1997).  The M.I.N.I. 6.0 has been successfully utilized as a pre-diagnostic tool in bariatric 

populations (e.g., Lier, Biringer, Stubhaug, Eriksen, & Tangen, 2011).  The M.I.N.I. 6.0 

was used to describe diagnostic status of participants in terms of Axis I DSM-IV-TR 

psychological diagnoses. Antisocial personality disorder was not queried, as it was less 

relevant to a bariatric population. 

2.5 Psychological Measures  

 Below are detailed descriptions of the battery of psychology measures 

implemented in the current study. The internal consistency of each measure is not 

reported for Study One due to a small sample size (n = 7). For Study Two, internal 

consistency (Cronbach’s alpha coefficients) is reported for each of the psychological 

measures total scores and relevant subscales scores in section 3.4.3. 

2.5.1 Childhood Trauma Questionnaire (CTQ; Bernstein & Fink, 1998;  

Appendix A).  The CTQ is a 28-item retrospective self-report instrument designed to  

evaluate five types of traumatic childhood experiences (i.e., emotional abuse, physical 

abuse, sexual abuse, emotional neglect, and physical neglect) in adults and adolescents.  

Items are rated on a 5-point Likert scale (1 to 5).  The CTQ produces a total score, 

ranging from 25 to 125, and scores for each of the five aforementioned types of abuse, 

each ranging from 5 to 25, with higher scores indicative of more traumatic childhood 

experiences. Bernstein and Fink (1998) provide recommended cut-off scores for each 

abuse type that yield four classifications of abuse severity: None to Minimal, Low to 

Moderate, Moderate to Severe, and Severe to Extreme.  The CTQ has been utilized in 

both clinical and non-clinical adolescent and adult populations (Bernstein & Fink, 1998; 
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Bernstein, Ahluvalia, Pogge, & Handelsman, 1997; Bernstein et al., 1994; Scher, Stein, 

Asmundson, McCreary, & Forde, 2001). Psychometric examination of the CTQ has 

demonstrated excellent test- retest reliability with alpha coefficients ranging from .79 to 

.81 (Bernstein & Fink, 1998; Bernstein et al., 1994) and convergent validity with both a 

clinician rated interview of childhood abuse and therapists ratings of abuse (Bernstein & 

Fink, 1998; Bernstein et al., 1997; Fink, Bernstein, Handelsman, Foote, & Lovejoy, 

1995).  The CTQ has been a useful tool in bariatric research (Grilo et al., 2005, 2006).

 2.5.2 Eating Disorder Examination-Questionnaire 6.0 (EDE-Q 6.0; Fairburn 

& Beglin, 2008; Appendix A).  The EDE-Q 6.0 is one of the most widely utilized self-

report measures designed to assess different dimensions of eating pathology, including 

frequency of various forms of overeating such as objective bulimic episodes (i.e., binge 

eating), subjective bulimic episodes (i.e., subjective sense of loss of control while eating 

a quantity of food not regarded to be large given the context), and objective overeating 

episodes (i.e., eating defined as unusually large quantities of food without a subjective 

sense of loss of control). The EDE-Q 6.0 is a 29-item self-report version of the Eating 

Disorder Examination (EDE) interview, which is considered the gold standard of 

interviews to assess for eating disorders.  The EDE-Q generates an overall global score 

(i.e., total score ranges from 0 to 6), as well as four subscale scores (i.e., each subscale 

score ranges from 0 to 6): Dietary Restraint, Eating Concern, Weight Concern, and Shape 

Concern.  Subscale items are rated on a 7-point Likert scale (0 to 6) with higher scores 

reflecting greater severity or frequency.   

Psychometric evaluation of the EDE-Q in studies on BED demonstrate adequate  



  
 

 62 

test-retest reliability (r = .66 to .77; Reas, Grilo, & Masheb, 2006) and good convergence 

with the EDE in a specialty clinic (Grilo, Masheb, Wilson, 2001). Furthermore, the EDE-

Q has been used extensively in bariatric samples (Grilo et al., 2005; Kalarchian et al., 

2002; White, Masheb, Rothschild, Burke-Martindate, & Grilo, 2006; Belle et al., 2007).  

In a bariatric sample (n = 337), the subscales demonstrated adequate internal consistency: 

α = .69 (restraint); α = .74 (eating concern); α = .78 (shape concern); α = .61 (weight 

concern) (Hrabosky et al., 2008).  However, factor analysis and confirmatory factor 

analysis of the aforementioned sample produced a 12-item, 4-factor structure (dietary 

restraint, eating disturbance, appearance concerns, and shape/weight concerns) that 

differed from the original version, and these were found to be internally consistent and 

demonstrated convergent validity.  Since the new factor structure has not been replicated, 

the original subscales were examined in the current study.  

 2.5.3 Binge Eating Scale (BES; Gormally et al., 1982; Appendix A). The BES 

is used to identify binge eaters in an obese population and evaluates both the severity of 

binge eating and the magnitude of treatment outcome.  The BES is a self-report 

questionnaire consisting of 16 items each presenting three or four differently weighted 

statements.  Total score ranges from 0 to 46.  Researchers have reported the potential 

usefulness of the BES as a screening instrument for the diagnosis of BED (Greeno, 

Marcus, & Wing, 1995; Ricca et al., 2000). The BES total score can be used to make 

three classifications based upon level of severity: high scores (≥ 27) = severe binge 

eaters, moderate scores (18 to 26) = moderate binge eaters, and low scores (17 and less) = 

non-binge eaters (Gormally et al., 1982; Marcus, Wing, & Hopkins, 1988). In the 

identification of BED, research demonstrated a sensitivity value of .85 and a specificity 
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value of .20 for the BES, using the EDE as the diagnostic standard (Celio, Wilfley, Crow, 

Mitchell, & Walsh, 2004).  These findings suggest the BES is a satisfactory initial screen 

for the diagnosis of BED, but less accurate in identifying non-BED individuals.  The BES 

has good test-retest reliability (r = .87, p < .001) and moderate correlations with binge 

eating severity as measured by food records (r = .20 - .40, p < .05; Timmerman, 1999).  

The BES total score has been shown to have good internal consistency (Gormally et al., 

1982).  Further, the BES has been used extensively in the bariatric literature (e.g., Alger-

Mayer et al., 2009; Mazzeo et al., 2006). In particular, factor analyses research suggest 

that the BES measures two aspects (2-factors) of binge eating among bariatric surgical 

candidates: feelings/cognitions related to binge eating, and behavioral manifestations of 

binge eating (Hood, Grupski, Hall, Ivan, & Corsica, 2013).  

 2.5.4 Emotional Eating Scale (EES; Arnow et al., 1995; Appendix A).  The 

EES measures the extent to which specific negative emotional states (anger, anxiety, and 

depression) invoke an urge to eat.  The EES is a self-report questionnaire consisting of 

25-items each rated on a 5-point Likert scale (i.e., 0 to 4), indicating the extent to which 

25 different feelings influence an individual to feel an urge to eat.  Total score ranges 

from 0 to 100, with higher scores indicative of more emotional eating.  Three subscales 

comprise the EES: Anger/Frustration (11 items), Anxiety (9 items), and Depression (5 

items). Full-scale total score and individual subscale scores are reported.  Research has 

not determined a cut-off score for the EES.  The EES total score demonstrated good 

internal consistency (α = .81), and moderate test-retest reliability (r = .79) (Arnow et al., 

1995).  For the Anger/Frustration, Anxiety, and Depression subscales coefficient alphas, 

respectively, were .78, .78, and .72 (Arnow et al., 1995).  Arnow et al. indicated that the 
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EES subscales are significantly correlated with the BES (r = .65, .50, .46) and 7-day 

recall of binge days (r = .46, r = .44, r = .44), demonstrating construct validity.  The EES 

has been used in bariatric research (Fischer et al., 2007; Leahey et al., 2008), 

demonstrating good to excellent internal consistency across the Anger/Frustration (α = 

.83), Anxiety (α = .88) and Depression (α =  .92) scales (Fischer et al., 2007). 

 2.5.5 Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 

2004; Appendix A).  The DERS is a 36-item self-report questionnaire designed to assess 

multiple aspects of emotion dysregulation.  Items are rated on a 5-point Likert scale, 

ranging from 1 (almost never) to 5 (almost always), yielding a total score and 6 subscale 

scores: (1) nonacceptance of emotional responses (Nonacceptance); (2) difficulties 

engaging in goal directed behaviour (Goals); (3) impulse control difficulties (Impulse); 

(4) lack of emotional awareness (Awareness); (5) limited access to emotion regulation 

strategies (Strategies); and (6) lack of emotional clarity (Clarity).  Only the DERS total 

sore was utilized in the current overall investigation. Total scores range from 36 - 180, 

with higher scores indicate greater difficulties with emotion regulation.  In an 

undergraduate sample, the DERS total score demonstrated excellent internal consistency 

(α = .93) and good test-retest reliability over a period ranging from 4 to 8 weeks (Gratz & 

Roemer, 2004).  The subscale scores had adequate internal consistency (α = .80 to .89) 

and adequate test-retest reliability (Gratz & Roemer, 2004).  Preliminary research has 

demonstrated that the DERS total score and subscales have demonstrated adequate 

construct and predictive validity (Gratz & Roemer, 2004).  The DERS has been used in 

bariatric research to detect change in emotion regulation difficulties (Leahey et al., 2008).  

 2.5.6 Borderline Evaluation of Severity Over Time (BEST; Pfohl & Blum,  
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1997; Appendix A).  The BEST evaluates both the severity and change of BPD 

symptoms (i.e., affect dysregulation, negative behaviours [impulsivity, self-harm, 

aggressive behaviours]).  The BEST is a self-report questionnaire consisting of 15 items 

each rated on a 5-point Likert scale (i.e., 1 to 5). The degree of impairment from nine 

BPD criteria over the previous week is rated.  Three subscales comprise the BEST.  

Subscale A (e.g., negative thoughts and feelings) and Subscale B (e.g., negative 

behaviours) represent the core symptoms of BPD, and are examined based on level of 

distress over a one week period.  Subscale C (e.g., positive behaviours) is a subscale 

related to treatment compliance, and is reported based on frequency of occurrence over a 

1-week period.  Total score (A+B-C) range from 12 to 72, with higher total scores (A+B-

C = >39) indicating moderate to high rates of BPD symptoms.  The BEST total score 

demonstrated excellent internal consistency (α = .90), and moderate test-retest reliability 

(r = .62) among individuals with BPD (Blum et al., 2002; Pfohl et al., 2009).  Blum et al. 

(2002) indicates that the BEST is moderately correlated (r = .63) with the Positive and 

Negative Affectivity Scale (PANAS; Watson, Clark, & Tellegen, 1988) indicating 

concurrent validity.  The BEST is thought to be a useful tool in the evaluation and initial 

screening of BPD symptoms (Blum et al., 2002), some of which are common in bariatric 

samples (e.g., emotion dysregulation, impulsivity; Walfish, 2004; Schmidt et al., 2012).   

2.5.7 Barratt Impulsiveness Scale - Version 11 (BIS-11; Patton, Stanford, & 

Barratt, 1995; Appendix A).  The BIS-11 was developed to evaluate the personality and 

behavioural construct of impulsiveness.  The BIS-11 is reported to be the most commonly 

administered self-report measure for assessment of impulsiveness in research and clinical 

settings across a variety of disorders (substance use disorder, mood disorders, AD/HD, 
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suicidal behaviours, Axis II disorders) and populations.  The BIS-11 is a self-report 

measure consisting of 30-items each rated on a 4-point Likert scale (i.e., 1 to 4) with 

responses ranging from rarely/never to almost always/always.  BIS-11 total score range 

from 30 to 120, with higher scores indicative of more impulsivity. Patton et al. (1995) 

demonstrated that the BIS-11 Total Score is comprised of three second-order 

factors/subscales (i.e., Motor Impulsiveness, Nonplanning Impulsiveness, Attentional 

Impulsiveness) and six first-order factors/subscales (i.e., Attention, Motor, Self-control, 

Cognitive Complexity, Perseverance, Cognitive Instability).  The literature suggests a 

cut-off score of 72 indicates high impulsiveness, with scores ranging from 52 to 71 

indicates normal limits of impulsiveness (Stanford et al., 2009).  Scores below 52 are 

reported to be indicative of extremely over controlled individuals or individuals who have 

responded in a dishonest manner. The BIS-11 total score demonstrated good internal 

consistency (α = .83), and test-retest reliability (r = .83) (Stanford et al., 2009).  In 

addition, the BIS-11 three second-order subscales demonstrated adequate to good internal 

consistency (α = .59 to .74) and test re-test reliability (r = .61 to .72).  The BIS-11 is 

highly correlated with similar self-report measures of impulsivity:  the Eysenck 

Impulsiveness Scale (Eysenck & Eysenck, 1977), specifically the Impulsiveness subscale 

(r = .63, p < .001); and three of the four subscales of the Zuckerman Sensation-Seeking 

Scale (Zuckerman, Eysenck, & Eysenck, 1978) (r = .24 to .39) demonstrating convergent 

validity (Stanford et al., 2009).  The BIS-11 has been utilized in research on patients with 

obesity seeking weight loss surgery (Marechal, Loas, & Legrand, 2009).  

 2.5.8 Center for Epidemiological Studies Depression Scale (CES-D; Radloff, 

1977; Appendix A).  The CES-D is a 20-item self-report measure that assesses for the 
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presence of depressive feelings and behaviours over a 1-week period.  Items included in 

the CES-D are comprised of symptoms associated with depression (e.g., depressed mood, 

feelings of guilt, worthlessness, helplessness, and hopelessness, loss of appetite, sleep 

disturbance, psychomotor retardation), which have been used in previously validated 

scales of depression (Radloff, 1977).  Items are rated on a 4-point Likert scale (i.e., 0 to 

3) weighted by frequency of occurrence during the past week (i.e., responses ranging 

from rarely/none of the time – less than one day, to most/all of the time – 5 to 7 days).  

Items 4, 8, 12, and 16 are reverse scored.  Total scores range from 0 to 60, with higher 

scores indicating more depressive symptomatology.  CES-D cut-off scores are as follows: 

scores ranging from 15 to 21 indicate mild to moderate depression; and scores greater 

than 21 suggest the possibility of major depression.  The CES-D has demonstrated high 

internal consistency across studies (α = .63 to .91; Devins, Orme, & Costello, 1988; 

Radloff, 1977) and moderate test-retest reliability after a 3 month delay (r = .61) across 

diverse adult populations (Devins et al., 1988).  In addition, the CES-D has demonstrated 

moderate correlations with the Hamilton Clinician’s Rating scale (Hamilton, 1960) and 

with the Raskin Rating scale (Raskin, Schulterbrandt, Reatig, & McKeon, 1969) (r = .44 

to .54) among a patient sample which suggests moderate criterion validity (Radloff, 

1977).  The CES-D has successfully been utilized to assess bariatric patients (Bond, 

Phelan, Leahey, Hill, & Wing, 2009; Ma et al., 2006). 

 2.5.9 State Trait Anxiety Inventory for Adults – Form Y (STAI; Spielberger, 

Gorsuch, Lushene, Vagg, & Jacobs, 1983; Appendix A).  The STAI is a 40-item self-

report questionnaire which measures both state (STAI-S; situational anxiety) and trait 

anxiety (STAI-T; dispositional anxiety). Each item is rated on a 4-point Likert scale (i.e., 
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1 to 4) with responses ranging from almost never/not at all to almost always/very much 

so.  Total scores on each subscale (i.e., state and trait) range from 20 to 80, with higher 

scores indicative of greater levels of state and trait anxiety, respectively.  The STAI-T has 

been found to have good internal consistency (α = .89 to .96) and high test-retest 

reliability (r = .65 to .86; Speilberger et al., 1983). The STAI-S was found to have good 

internal consistency (α = .86 to .95) and low to moderate test-retest reliability (r = .16 to 

.62; Speilberger et al., 1983).  Difference in test-retest reliability coefficients between the 

STAI-T and the STAI-S are to be expected given that trait anxiety reflects a more 

enduring personality construct, while state anxiety is expected to fluctuate as it is 

impacted by temporary situational influences.  The STAI has been successfully utilized in 

bariatric research psychological evaluations (Walfish, 2010; Kinder, Walfish, Young, & 

Fairweather, 2008). For the current overall investigation, reliability was computed for the 

Study Two item responses. The STAI-Y2 (trait anxiety) was found to have good internal 

consistency (Cronbach’s α = .92) at baseline. In addition, the STAI-Y1 (state anxiety) 

had good internal consistency for all three points of administration in the study sample, 

Cronbach’s α’s = .91.  

 2.5.10 Clinical Impairment Assessment Questionnaire - 3.0 (CIA-3.0; Bohn & 

Fairburn, 2008; Appendix A).  The CIA-3.0 is a 16-item self-report instrument 

designed to assess the severity of psychosocial impairment (i.e., mood and self-

perception, cognitive functioning, interpersonal functioning, and work performance) due 

to eating disorder features present in the past 28 days.  Items are rated on a 4-point Likert 

scale (0 to 3), with a higher rating indicating a higher level of impairment.  The CIA-3.0 

provides a simple single index (ranges from 0 to 48) of the severity of psychosocial 
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impairment secondary to eating disorder features and aids in clinical assessment before 

and after treatment.  A receiver operating characteristics (ROC) analysis identified a 

global impairment score of 16 as the best cut-off for predicting eating disorder status 

(Bohn et al., 2008).  The CIA-3.0 has excellent internal consistency (α = .97), acceptable 

test-retest reliability (intraclass correlation coefficient = .86) (Bohn et al., 2008), 

construct validity (statistically significant correlations with the clinicians' impairment 

ratings [r = .68, p < .001]), discriminant validity, and sensitivity to change (Bohn et al., 

2008).  

 2.5.11 Client Satisfaction Questionnaire - 8 (CSQ-8; Larsen, Attkisson, 

Hargreaves, & Nguyen, 1979; Appendix A).  The CSQ-8 is an 8-item self-report 

instrument designed to assess dimensions of care such as physical surroundings, general 

satisfaction, and interpersonal and technical aspects of care from the patients perspective.  

The CSQ-8 is applicable for both mental health and general health care settings.  Items 

are rated on a 4-point response scale, rendering a continuous score on a single factor of 

general satisfaction. Total score range from 8 to 32, with higher scores indicative of 

greater satisfaction with the treatment or service. The CSQ-8 has been reported to be a 

reliable and valid measure of patient satisfaction with services (APA, 2000b). Further, the 

CSQ-8 has been utilized in previous DBT research to examine patient satisfaction with 

services (Comtois et al., 2003) yielding excellent internal consistency (α = .94).  

2.6 Procedure 

2.6.1 Participant recruitment procedures. Ethical approval to conduct Study 

One was obtained through the University of Regina and RQHR Research Ethics Boards. 

Participants included bariatric surgery candidates from the RQHR Bariatric Surgical 
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Assessment Clinic pre-surgical program. Candidates were referred to the bariatric clinic 

by their family physician for treatment of severe obesity. The participants in the study 

were eligible for recruitment if they were just about to start the bariatric pre-surgical 

program or were within the first month of the pre-surgical program. Participants were not 

required to meet diagnostic criteria for a psychological disorder (e.g., BED). Participants 

were considered ineligible for treatment for the following reasons: 1) diagnosis of 

schizophrenia, Bipolar I disorder with active manic symptoms, or other psychotic 

disorder; 2) evidence suggesting severe cognitive impairment; or 3) active substance 

abuse issues. No participants presented with the aforementioned ineligibility criteria, and 

therefore none were excluded based on these criteria.  

Recruitment occurred via two methods: 1) a mailed information sheet (refer to 

Appendix A), consent form (refer to Appendix A for the Study One consent form), and a 

follow-up telephone call where informal consent was obtained over the phone; or 2) 

participants were recruited at their initial assessment appointment where verbal 

information was provided, along with a consent form. A detailed description of Study 

One participants is provided in Section 2.6.1 below. 

2.6.2 RQHR bariatric surgical assessment clinic pre-surgical program. In the 

RQHR Bariatric Surgical Assessment Clinic pre-surgical program surgical candidates are 

enrolled in a 6-month pre-surgical program during which they have regular consultations 

(initial, 2-month, 4-month, and 6-month) with a multidisciplinary team consisting of a 

surgeon, clinical psychologist, dietician, nurse, and exercise therapist prior to approval 

for surgery (i.e., TAU).  The TAU regimen at the bariatric pre-surgical program includes 

dietary counseling and education (three 1-hour group session), psychological assessment 
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and brief solution focused intervention (four 1-hour individual sessions), exercise therapy 

(four 1-hour individual sessions), and medical support. TAU also targeted eating 

pathology uniquely during dietary counseling and education (e.g., education of portion 

size, the importance of protein, and the detrimental effects of skipping meals) and brief 

solution focused intervention with the psychologist (e.g., introduced specific strategies 

such as developing structure and routine with meal times, practicing distraction 

techniques to counter boredom eating, and monitoring emotional eating). Brief solution 

focused intervention during TAU sometimes included a brief introduction to DBT-ST 

strategies such as mindfulness based on individual bariatric participants’ needs; however, 

minimal time was spent on these skills in TAU (e.g., 10 minutes at the end of a session).  

In order to be eligible for surgery bariatric candidates must meet the following 

criteria: (1) their age must be between 18 to 65 years; (2) have a BMI ranging from 40 

kg/m2 to 60 kg/m2, or 35 kg/m2 to 40 kg/m2 with two co-morbid health conditions; (3) a 

candidate must not smoke; and (4) a candidate must not have any serious health co-

morbidities contraindicating surgery (e.g., seizure disorder).  In addition, 

recommendations for delay or denial of surgery are made based on compliance with 

program goals (e.g., calorie tracking, exercise, healthy lifestyle changes), weight loss 

(typically 10% EBW loss is preferred), and emotional readiness for surgery (e.g., 

psychological assessment).  In most cases, the surgeon makes the final decision as to 

whether the individual is a good surgical candidate.  Upon approval for surgery, bariatric 

patients typically receive roux-en-Y gastric bypass surgery that restricts stomach capacity 

and facilitates malabsorption. A less common option is the sleeve gastrectomy, a 

procedure designed to restrict stomach capacity in the absence of malabsorption. Average 
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wait times for surgery are approximately 2 to 4 months following the 6-month pre-

surgical program.  Follow-up assessment is scheduled at several points post-surgery, 

from 2 weeks to 2 years.   

2.6.3 DBT-ST intervention protocol. One DBT-ST plus TAU group for 8-weeks 

(2 hours per weekly session) was implemented. Study One allowed for recognition of any 

unforeseen difficulties (e.g., location of residence) and application of appropriate changes 

to the program. To accommodate participants rural and widespread residence, the DBT-

ST groups were delivered online via a secure video conferencing website (i.e., 

GoToMeeting). GoToMeeting was utilized instead of Skype or Telehealth because it had 

the option to include up to 25 individuals in a meeting at a time, ran with less technical 

errors, did not require a telehealth site, and is equally as secure. Specifically, 

GoToMeeting has the following security features: end to end encryption (i.e., industry-

standard SSL and U.S. government-standard 128-bit AES encryption to protect the 

meeting from eavesdroppers), user authentication (i.e., strong passwords and unique 

meeting ID’s), one-time meeting passwords (i.e., passwords are changed meeting to 

meeting), and secure control over desktop sharing (i.e., the presenter always has complete 

control when sharing keyboard and mouse with attendees).  

2.6.4 DBT-ST group: Overview and implementation. Wiser and Telch (1999) 

adapted DBT principles and coping skills, developing a modified DBT-ST group 

intervention for women meeting criteria for BED.  The modified DBT-ST intervention 

for BED is now further outlined in a comprehensive treatment manual (i.e., Safer et al., 

2009). The adapted DBT-ST program for BED is comprised of 20 group sessions (2 

hours each), consisting of two introductory sessions, 16 sessions where emotion 
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regulation skills training were taught over three modules (mindfulness, emotion 

regulation, and distress tolerance), and two final sessions (review and relapse prevention).  

Within each session, homework was reviewed, followed by an hour of psychoeducation 

on new emotion regulation skills.  The version of DBT-ST for BED developed by Telch 

and Wiser (1999) does not include the interpersonal effectiveness skills typically 

included in DBT-ST.  The DBT interpersonal skills training module may be an added 

benefit in treatment of a bariatric population, as seeking social support as a coping 

strategy is associated with positive self-esteem in obese adults (Puhl & Brownell, 2006). 

 In the current study, some of the adaptations from Wiser and Telch (1999) and 

Safer et al., (2009) were utilized in the adapted DBT-ST group for eating pathology and 

associated psychopathology in a bariatric sample.  However, the current DBT-ST group 

was comprised of 8 weekly sessions (1 hour and 45 minutes each), rather than 20 sessions 

(2 hours each), therefore some of the components included in the former adapted version 

were excluded.  In addition, components of the original interpersonal effectiveness skills 

module were incorporated.  

It was decided that neither the standard model of DBT, nor the 20 session DBT-

ST for BED adapted by Wiser and Telch (1999), would be implemented within the 

RQHR Bariatric Surgical Assessment Clinic pre-surgical program, rather an 8-week 

treatment time frame was selected due to systemic constraints in the current and several 

bariatric surgical assessment settings (i.e., limited staffing and resources, minimal mental 

health professionals in the health region trained in DBT).  These circumstances are 

typical of many mental health settings, and have been a barrier to the widespread use and 

adaptation of DBT (Scheel, 2000). Previously an 8-week adapted DBT-ST group plus 
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TAU was utilized in a naturalistic study in treatment of BPD in the RQHR, 

demonstrating favourable results (Delparte, Hart-Mitchell, Gelinas, Shercliffe, & Brown, 

2011; Hart, Shercliffe, & Brown, 2008; Hart, Shercliffe, Brown, & Pfeifer, 2006; Hart-

Mitchell, Shercliffe, & Brown, 2009; Hart-Mitchell, 2008).  In addition, research on 

adapted DBT-ST groups has demonstrated positive outcomes for groups of various 

lengths, ranging from as few as 2 weeks on inpatient units (Miller, Eisner, & Allport, 

1994) to as long as 1-year (Spoont, Sayer, Thuras, Erbes, & Winston, 2003) in 

community mental health settings.  However, evidence suggests that full year programs 

are the most effective (Harley et al., 2007).  As such, an adapted 8-week DBT-ST group, 

comprised of various components of the four modules originally included in standard 

DBT-ST groups (i.e., mindfulness, emotion regulation, distress tolerance, interpersonal  

effectiveness), modified for use in the current study, was implemented.              

 The development, implementation, and management of the group program was 

overseen by the primary investigator/facilitator (a clinical psychology Ph.D. student), a 

Ph.D. level clinical psychologist supervisor from the University of Regina (Dr. Kristi D. 

Wright), and a Ph.D. level clinical psychologist from the RQHR Bariatric Surgical 

Assessment Clinic (Dr. Regan Hart), extensively trained in DBT.  Both Ph.D. level 

clinical psychologists provided guidance and supervision at each stage of the program's 

development.  Supervision meetings were held weekly with Dr. Hart.  In addition, Dr. 

Hart attended the online video-delivered group DBT-ST sessions in Study One, providing 

feedback and supervision. Group sessions were audio-recorded for supervision and 

evaluation purposes. Audio-recordings also allowed for participants to schedule a make 

up session (e.g., would log on at a scheduled time and the primary facilitator played the 
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audio-recording for the participant to listen to) if they had to miss a session. A co-

facilitator (a clinical psychology Ph.D. student) aided in the implementation of the 

adapted DBT-ST groups.  Both the facilitators were trained in DBT-ST via Behavioural 

Technologies online DBT-ST program (approved by Linehan).      

 The DBT-ST modules in the current study were developed based on the DBT-ST 

manual (Linehan, 1993b) and the modules utilized in Wiser and Telch (1999; also 

outlined in Safer et al., 2009), and were adapted to suit the needs of the existing structure 

of patient mental health services within the RQHR, Bariatric Surgical Assessment Clinic 

pre-surgical program. The adapted four specific skills training modules utilized in the 

current study were aimed directly at addressing the specialized needs of this population 

(i.e., eating pathology). These included: 1) interpersonal effectiveness skills; 2) core 

mindfulness skills; 3) emotion regulation skills; and 4) distress tolerance skills. Although 

interpersonal effectiveness skills were incorporated in the current study, there was less of 

an emphasis on this skill, as Wiser and Telch (1999) did not include this module in their 

adapted DBT-ST for BED.  

 The DBT-ST groups were held once per week via a secure online video 

conferencing website (i.e., GoToMeeting), over an 8-week period for a total of eight 

sessions.  Sessions were approximately 1 hour and 45 minutes in length. Each of the four 

skills modules was presented once. Groups followed a closed group format, with 

participants entering at the same point and finishing upon completion of the full set of 

modules.  Groups consisted of approximately 7 to 10 members. For a detailed description 

of DBT skills, one may refer to Linehan’s (1993b) treatment manual, or for the DBT 

skills adapted for BED, one may refer to Wiser and Telch (1999) or Safer et al. (2009).   
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 In the current study, the first session served as an introductory/interpersonal skill 

building session (i.e., DBT rational, orientation and commitment to therapy, interpersonal 

skills training). The next six sessions where emotion regulation skills were taught 

covered the remaining three modules (approximately 2 sessions for each with some 

overlap). A final session was comprised of a review and a focus on relapse prevention. 

The first half of each group began with a check-in on skills application/practice (i.e., 

homework review) since the previous group (including chain analysis). The second half 

of the group allowed time for facilitators to present the new skills materials. The current 

study allowed for recognition of DBT-ST implementation difficulties (e.g., flow of 

content presented). A decision was made to revise the session order, reversing the skills 

presented in sessions 5 and 6 to enhance the flow of the material (e.g., emotion regulation 

and then distress tolerance). Each of the four skill areas comprising the adapted DBT-ST 

intervention are reviewed below in the finalized order of skill presentation.  

 2.6.4.1 Interpersonal effectiveness skills.  Select interpersonal effectiveness skills 

were presented at group session one. The interpersonal skills that were included in the 

current intervention included: assertiveness training (e.g., how to tell people about the 

surgery, how to ask for help appropriately, how to say no in social situations). The skills 

taught focused on situations where the objective is to change something or to resist 

changes someone else is trying to make.  The overall focus of this module was on how 

participants can maximize their chances of achieving their goals, while maintaining 

relationships, respecting their own rights and the rights of others.   

 2.6.4.2 Core mindfulness skills.  Core mindfulness skills was the second module 

presented.  There are six mindfulness skills (i.e., Observe, Describe, Participate, 
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Nonjudgmentally, One-mindfully, and Effectively), each offering a new way to 

experience feelings, thoughts, and impulses (Linehan, 1993b), and offering a new way to 

eat (Wiser & Telch, 1999).  The core mindfulness skills utilized in the current adapted 

DBT-ST group were: wise mind skill (e.g., mindful consumption of food via calorie 

tracking, awareness of emotional and physical sensations, acceptance of emotional 

processes), and one-mindfulness (e.g., doing one thing at a time, not watching television 

while eating, mindful eating).  Chain analysis was also introduced to increase awareness 

of eating patterns (i.e., identification of triggers, such as intense emotions, that lead to 

eating pathology). Mindfulness skills teach participants how to observe without judgment 

(i.e., nonjudgmental acceptance) and describe moment-to-moment emotional 

experiences, thoughts, and urges, in order to increase awareness while simultaneously 

distancing oneself from sensations (i.e., impulse control).  Nonjudgmental acceptance 

aids in preventing secondary emotional reactions (i.e., shame or guilt following a binge 

episode triggered by sadness) that are often associated with judgment and complicate 

already existing distress (Wiser & Telch, 1999).  Previous research suggests that 

mindfulness may aid in acceptance of post-surgery weight loss results in bariatric 

patients, as initial weight loss expectations often exceed the results (Leahey et al., 2008).   

 2.6.4.3 Emotion regulation skills.  The emotion regulation skills module was the 

third module presented.  The emotion regulation skills that were incorporated in the 

current intervention included: recording the relationship between thoughts, feelings, and 

behaviours, and learning how to change your thoughts or behaviours (e.g., incorporate 

pleasant activities or regular exercise, thought challenging) to alter outcomes.  In 

addition, the skill of acting opposite to the emotion being experienced was incorporated 
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(i.e., doing the opposite of what the emotion urges you to do).  Participants learned to 

identify emotional triggers. Emotion regulation skills encourage understanding and 

identification of the various components of an emotional response (e.g., primary and 

secondary emotions) and how emotions function (i.e., how thoughts, feelings, and 

behaviours are interconnected), decreasing vulnerability to negative emotions, increasing 

positive emotions, and changing specific emotional states (e.g., fear and anxiety) by 

acting opposite to one’s current emotion.  The goal is not to eliminate intense 

uncomfortable emotional states, but rather to reduce their intensity, duration, and 

frequency.  Participants were taught how to use the emotion regulation strategies in place 

of maladaptive behaviours such as binge eating (Wiser & Telch, 1999). 

2.6.4.4 Distress tolerance skills.  The distress tolerance skills module was the 

fourth module presented. The distress tolerance skills that were incorporated in the 

current DBT-ST group included: acceptance strategies (e.g., breathing and awareness 

exercises) which encourage participants to embrace and tolerate the distressing 

experience as it is, without attempting to change or avoid it in any way, and crisis 

survival skills (e.g., distraction techniques, self-soothing strategies, improving the 

moment) which are cognitive and behavioural techniques that serve to remove attention 

temporarily away from, or somewhat alleviate, the high level of distress experienced.  

Distraction techniques function to replace maladaptive eating behaviours (e.g., grazing, 

snacking, binging), when feeling strong emotions, with a different activity such as 

exercising, doing hobbies, writing letters, visiting with friends, reading books or 

watching movies that evoke a different emotional state.  Self-soothing strategies include 

participating in activities that activate at least one of your five senses (e.g., lighting 
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candles, watching the stars at night, listening to white noise, smelling something pleasant, 

or feeling a soft blanket).  Distress tolerance skills teach adaptive and effective coping 

techniques for tolerating stressors that are not amendable to change, painful emotions, 

and behavioural cues without turning to binge eating or other maladaptive coping 

strategies, and they encourage acceptance of the current moment’s realities. 

2.6.5 Measure implementation. An initial telephone screening assessment was 

scheduled with all participants. At the initial telephone assessment, a structured 

diagnostic interview was administered (i.e., M.I.N.I. 6.0) by a clinical psychology Ph.D. 

graduate student (the primary investigator) taking approximately 30 to 45 minutes.  The 

M.I.N.I. 6.0 provided descriptive information regarding current or lifetime psychological 

disorders amongst the bariatric participants. Diagnostic considerations were supervised 

by Dr. Wright, Registered Doctoral Psychologist.   

Given the online mode of treatment, formal informed consent and demographic 

forms (see Appendix A), and the self-report psychological measures were completed 

online, in an uncontrolled setting (i.e., home computer, work computer, personal lap top), 

via a web-based survey (i.e., Survey Monkey). Survey Monkey is a web-survey company 

that is located in the USA. This company is subject to U.S. laws; in particular, the US 

Patriot Act that allows authorities access to the records of internet service providers.  

Survey Monkey's servers record incoming IP addresses - including that of the computer 

that is used to access the survey.  However, no connection is made between participant 

responses and computer's IP addresses. Psychological measures were completed at two 

assessment points: start (week 1) of the DBT-ST group (i.e., baseline); and at the end 

(week 8) of the DBT-ST group (i.e., post-DBT-ST). The complete battery of self-report 



  
 

 80 

psychological measures were administered online at each assessment point via Survey 

Monkey, with a few additional descriptor assessment measures used at baseline, and a 

measure of participant satisfaction with the intervention completed post-DBT-ST. A 

debriefing form (see Appendix A) was provided post-DBT-ST as well (see Table 1 for a 

time line of questionnaire completion).  

Chart reviews were also conducted as the candidates are tested via weight 

measures (BMI), supplementary psychological measures (e.g., weight and lifestyle 

inventory; WALI; Wadden & Foster, 2001; Millon Behavioral Medicine Diagnostic; 

MBMD; Millon, Antoni, Millon, Minor, & Grossman, 2001), blood work, and diet and 

fitness questionnaires at various points throughout the RQHR Bariatric Surgical 

Assessment Clinic pre-surgical program. The MBMD response patterns desirability scale 

results were utilized as an indicator of socially desirable responding. EBW loss was 

assessed at each assessment point as well, calculated using the participant's current 

weight and their medical ideal body weight (based on BMI) obtained via chart review. 

2.7 Analytic Procedure 

All statistical analyses were conducted using SPSS for Windows Version 20.0+ 

(SPSS, Chicago, IL).  The analytic procedure for Study One was broken into two phases: 

(1) descriptive statistics; and (2) preliminary effectiveness analyses and examination of 

satisfaction with the intervention. Effect sizes for paired sample t-tests were calculated 

with a formula recommended by Rosnow and Rosenthal (2013), d = t/square root of the 

df. An effect size (d) greater than .80 (or less than -.80) is large, an effect size of .50 (or -

.50) is moderate, and an effect size of .20 (or -.20) is small. To follow is a brief  
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Table 1 

Study One Administration of Psychological Measures 

 Pre-Surgery 
 Baseline Post-DBT-ST  

Measure (Week 1) (Week 8) 
M.I.N.I. 6.0 X  
CTQ  X  
EDE-Q X X 
BES X X 
EES X X 
DERS X X 
BEST X X 
BIS-11 X X 
CES-D X X 
STAI   
    State X X 
    Trait X  
CIA-3.0 X X 
CSQ-8  X 
Note. DBT-ST = Dialectical behaviour therapy – skills training; M.I.N.I. 6.0 = Mini-
International Neuropsychiatric Interview 6.0; CTQ = Childhood Trauma Questionnaire; 
EDE-Q = Eating Disorder Examination-Questionnaire 6.0; BES = Binge Eating Scale; 
EES = Emotional Eating Scale; DERS = Difficulties in Emotion Regulation Scale; BEST 
= Borderline Evaluation of Severity Over Time; BIS-11 = Barratt Impulsiveness Scale - 
Version 11; CES-D = Center for Epidemiological Studies Depression Scale; STAI = 
State Trait Anxiety Inventory for Adults – Form Y; CIA-3.0 = Clinical Impairment 
Assessment Questionnaire-3.0; CSQ-8 = Client Satisfaction Questionnaire - 8.  This table 
depicts the two assessment points included in Study One. 
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description of the statistical methods and rational for implementation in the current study 

(see 2.5.1 & 2.5.2). 

2.7.1 Descriptive statistics. Measure subscale and total scores were summarized 

as means and standard deviations. Prevalence of current and lifetime DSM-IV-TR 

Axis I psychological disorders were reported based on information gathered through 

completion of the M.I.N.I. 6.0 diagnostic interview alongside additional follow-up 

questions during the telephone interview. The mean and standard deviation was also 

calculated for the STAI-Y2 to further conceptualize participant’s baseline 

psychopathology in regards to trait anxiety (i.e., a more stable construct). Prevalence of 

abuse history was reported based on responses to related questions on the demographic 

questionnaire and the CTQ. 

 2.7.2 Preliminary effectiveness and satisfaction with the intervention. A series 

of paired sample t-tests were completed to assess changes within the pilot DBT-ST plus 

TAU group at baseline (week 1) and post-DBT-ST (week 8) on effectiveness measures in 

terms of eating pathology (i.e., EDE-Q, BES, EES), emotion regulation (DERS), impulse 

control (BIS-11), personality pathology (BEST), associated psychopathology (i.e., CES-

D, STAI-Y1), clinical impairment (CIA-3.0), and EBW loss. Satisfaction with the 

intervention was examined by calculating the mean for the CSQ-8.   

2.8 Results 

2.8.1 Descriptive statistics. Based on information gathered through completion 

of the M.I.N.I. 6.0, four participants (57%) met diagnostic criteria for a current DSM-IV-

TR psychological disorder, and three participants (43%) met diagnostic criteria for a 

lifetime psychological disorder. One participant (14%) met diagnostic criteria for both a 
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current and lifetime DSM-IV-TR psychological disorder and one participant (14%) 

presented with at least two current psychological disorders. The four most common 

current diagnoses included: BED (43%), MDD (14%), and Dysthymia (14%). The three 

most common lifetime diagnoses were: MDD (14%), Panic disorder without agoraphobia 

(14%), and alcohol dependence (14%). The STAI-Y2 was also used to further 

conceptualize participant’s baseline psychopathology in regards to trait anxiety (i.e., a 

more stable construct). Participants reported a mean STAI-Y2 (i.e., trait anxiety) of 38.57 

(SD = 11.59) at baseline, with only one participant obtaining a score in the above average 

range in comparison to a normative sample of working adults.  

History of abuse was also assessed for descriptive purposes using a demographic 

questionnaire as well as the CTQ. Based on the demographic questionnaire, two 

participants endorsed a history of physical abuse (29%), two endorsed a history of sexual 

abuse (29%), and one endorsed a history of emotional abuse (14%). One participant 

(14%) endorsed experiencing all three types of abuse in the past. On the CTQ, 

participants obtained a mean physical abuse score of 6.71 (SD = 2.06), a mean emotional 

abuse score of 7.86 (SD = 2.85), a mean sexual abuse score of 7.29 (SD = 4.54), a mean 

physical neglect score of 5.57 (SD = 1.51), and a mean emotional neglect score of 8.14 

(SD = 4.10). Based on the CTQ individual scores, participants were classified as having 

experienced none (or minimal), low, moderate, or severe levels of each of the 

aforementioned five types of abuse. These classifications are provided in Table 2.  

2.8.2 Preliminary effectiveness and Satisfaction with the Intervention: Pre- 

and post-DBT-ST plus TAU comparisons. Paired sample t-tests revealed improvements 

on all measures of eating pathology (e.g., EDE-Q, EES, BES), emotion regulation  
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Table 2 

Prevalence of Childhood Trauma Classifications for Bariatric Participants in Study One 
 
 
CTQ Classification 

None 
(or minimal) 

Low 
(to moderate) 

Moderate 
(to severe) 

Severe 
(to extreme) 

Physical abuse 6 (85.7%) 0 1 (14.3%) 0 
Emotional abuse 4 (57.1%) 3 (42.9%) 0 0 
Sexual abuse 5 (71.4%) 0 1 (14.3%) 1 (14.3%) 
Physical neglect 6 (85.7%) 1 (14.3%) 0 0 
Emotional neglect 5 (71.4%) 1 (14.3%) 1 (14.3%) 0 
Note. Number (%). n = 7. CTQ = Childhood trauma questionnaire. 
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(DERS), personality pathology (BEST), impulse control (BIS-11), clinical impairment 

(CIA-3.0), and weight loss from week 1 to week 8; however these findings did not reach 

statistical significance (see Table 3). Cut-off scores on the BES, indicative of severity of 

binge eating symptoms (i.e., absent or minimal, mild to moderate, and severe binge 

eating symptoms), were examined to determine change in binge eating symptoms from 

week 1 to week 8. The findings demonstrated a reduction in the number of participants 

reporting symptoms in the severe range from 14.3% (one participant) at week 1 to 0% at 

week 8, as this one participant improved to the mild to moderate range of symptoms. The 

percentage of participants reporting symptoms in the mild to moderate range from week 1 

to week 8 remained the same (i.e., three participants [42.9%]) since the one severe 

participant moved into this category at week 8. Lastly, the number of participants 

reporting absent or minimal binge eating symptoms increased from 42.9% (three 

participants) to 57.1% (four participants). These findings demonstrate a trend towards 

improvement in binge eating symptoms. In addition, cut-off scores on the CIA-3.0 were 

examined, demonstrating a reduction in number of participants responding in a way that 

is suggestive of the presence of an eating disorder (i.e., score < 16) from 42.9% to 14.3%. 

Depression and anxiety symptoms (CES-D and STAI-Y1) slightly increased pre to post-

DBT-ST; however this finding was also not statistically significant. The average amount 

of weight loss at the end of the 8-week period was 1.55lbs (SD = 6.26), with two 

participants (28.6%) demonstrating a 5% EBW loss or greater. Three participants gained 

weight (i.e., gained 0.7 to 8.84% of their EBW). Lastly, satisfaction with the intervention 

was examined by calculating the mean and standard deviation for the CSQ-8 (possible 

range of scores is 8 to 32). The results demonstrated good overall satisfaction with the  
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Table 3 

Study One Means and Standard Deviations For Primary Outcome Measures Pre- and 
Post-Dialectical Behaviour Therapy-Skills Training 
 

 DBT-ST+TAU 
(n = 7) 

   

Measure Pre Post  t (6) p d 
EDE-Q 2.42 (0.70) 2.33 (0.46) 0.27 .794 .11 
BES 19.71 (7.57) 15.86 (6.01) 1.69 .142 .69 
EES 32.14 (18.85) 22.57 (24.74) 1.82 .119 .74 
DERS 74.86 (18.89) 68.71 (17.27) 1.87 .111 .76 
BEST 23.71 (8.67) 19.57 (8.20) 1.51 .182 .62 
BIS-11 61.29 (6.07) 58.29 (8.58) 1.89 .108 .77 
CES-D 10.29 (7.32) 12.14 (12.20) 0.87 .417 .36 
STAI Y1 34.71 (13.44) 35.71 (12.91) 0.36 .733 .15 
CIA-3.0 13.86 (10.82) 7.43 (6.48) 1.89 .107 .77 
EBW loss (lbs) 142.99 (31.15) 141.43 

(29.55) 
0.66 .535 .27 

Note. Mean (standard deviation). DBT-ST = Dialectical Behaviour Therapy-skills 
training; TAU = treatment as usual; EDE-Q = Eating Disorder Examination-
Questionnaire 6.0; BES = Binge Eating Scale; EES = Emotional Eating Scale; DERS = 
Difficulties in Emotion Regulation Scale; BEST = Borderline Evaluation of Severity 
Over Time; BIS-11 = Barratt Impulsiveness Scale - Version 11; CES-D = Center for 
Epidemiological Studies Depression Scale; STAI = State Trait Anxiety Inventory for 
Adults – Form Y; CIA-3.0 = Clinical Impairment Assessment Questionnaire-3.0; EBW 
loss = Excess body weight loss.   
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intervention (M = 27.43, SD = 4.61). 

2.9 Summary 

The primary purpose of Study One (i.e., a pilot investigation) was to adapt DBT-

ST for implementation at the RQHR, Bariatric Surgical Assessment Clinic pre-surgical 

program, determine preliminary effectiveness (pre- and post-DBT-ST), and assess for 

necessary modifications to the DBT-ST group. Overall, the findings demonstrated trends 

towards effectiveness, and minor modifications were made to the intervention protocol. I 

will review the individual findings in detail below. 

There were no a priori predictions for Study One as it was a pilot investigation. 

Prior to and during Study One unforeseen difficulties were identified and modifications 

were applied. First, due to difficulties during recruitment (e.g., widespread location of 

residence) an online format for the delivery of the DBT-ST+TAU groups and assessment 

questionnaires were implemented (e.g., online video conferencing [GoToMeeting] and 

web-based surveys [Survey Monkey]). Video conferencing for psychotherapy has been 

gradually expanding (Backhaus et al., 2012; Simpson, 2009). Simpson suggested that 

barriers in society preventing equitable access to therapeutic services have influenced this 

trend. For example difficulties recruiting mental health professionals to rural or remote 

communities and widespread geographical distance from facilities establish barriers due 

to cost or availability of transport, and time away from work and family. A recent review 

of the literature on videoconferencing psychotherapy concluded that videoconferencing 

psychotherapy is feasible, has been used in a variety of therapeutic formats (i.e., 

individual and group) with diverse clinical presentations, is generally associated with 

good user satisfaction, and has been found to have comparable clinical outcomes to face- 
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to-face psychotherapy (Backhaus et al., 2012).  

The second modification following Study One was improved flow of the material 

presented. Specifically, sessions 5 and 6 were reversed so that emotion regulation skills 

were presented prior to distress tolerance skills. This was also consistent with the order 

the modules are presented in the DBT for BED format (Wiser & Telch, 1999; Safer et al., 

2009). These modifications were carried forward into Study Two.   

 Study One also examined the preliminary effectiveness of an adapted, brief (8  

weeks) DBT-ST group administered in conjunction with TAU within the RQHR Bariatric 

Surgical Assessment Clinic pre-surgical program, as well as level of participant 

satisfaction with the intervention. Seven bariatric candidates participated in Study One. 

The findings demonstrated slight improvements in the areas of eating pathology, emotion 

regulation, personality pathology, impulse control, clinical impairment, and EBW loss 

from week 1 to week 8. Albeit, these improvements were not statistically significant. The 

lack of significant findings may be associated with the inclusion of a small sample size 

and a short 8-week follow-up time period which may not have been long enough to detect 

significant change. Depression and anxiety symptoms slightly increased pre to post-DBT-

ST+TAU. A slight increase in symptoms sometimes occurs in treatment due to increased 

awareness of current difficulties from treatment itself (Weinberg, 1996). Overall, the 

participants responses indicated a good level of satisfaction with the intervention, which 

may speak to the utility of including DBT-ST as an adjunctive intervention in this setting. 

Due to the nature of Study One (i.e., pilot investigation with a short follow-up period) 

and the small sample size no firm conclusions regarding effectiveness could be drawn, 

however, findings were viewed as promising.  
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3.0 Study Two 

3.1 Purposes 

The purposes of Study Two were sixfold: (1) implement an 8-week DBT-ST 

group in the RQHR Bariatric Surgical Assessment Clinic pre-surgical program prior to 

weight loss surgery; (2) assess and compare eating pathology, emotion dysregulation, 

impulse control, personality pathology, associated psychopathology (depression and 

anxiety), and EBW loss across the bariatric participants in the two treatment conditions 

(DBT-ST plus TAU versus strictly TAU) at three time points (i.e., time one [T1]: start of 

the DBT-ST group/start of the Bariatric Surgical Assessment Clinic pre-surgical 

program; time two [T2]: post-DBT-ST group/8 weeks; and time three [T3]: 4 months 

post-DBT-ST group/end of the 6-month bariatric pre-surgical program), using multiple 

valid measures, weight loss measures, and chart review; (3) explore the relationship 

between weight loss outcomes and eating pathology, emotion dysregulation, impulse 

control, personality pathology, associated psychopathology, abuse history, and 

demographic information (e.g., gender and age) in the DBT-ST plus TAU group; (4) 

examine differences between treatment completers and non-completers on baseline 

measures of eating pathology, emotion dysregulation, impulse control, personality 

pathology, associated psychopathology, abuse history, and demographic information; (5) 

compare RQHR Bariatric Surgical Assessment Clinic pre-surgical program outcomes 

across both conditions (e.g., rates of bariatric pre-surgical program completion, 

occurrence of extra pre-surgical appointments, rates of bariatric surgery approval/denial); 

and (6) evaluate participant satisfaction in both treatment conditions (DBT-ST plus TAU 

versus strictly TAU) at T2. 
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3.2 Hypotheses 

 The hypotheses are divided into primary and secondary hypotheses.  

Primary hypothesis:  

(1) Bariatric participants in the DBT-ST plus TAU group would show significantly 

greater improvements in eating pathology (binge eating, emotion eating, dietary 

restraint), emotion regulation, personality pathology, impulsivity, associated 

psychopathology (i.e., depression and anxiety), and achieve greater EBW loss and 

improvements in eating pathology related clinical impairment (i.e., mood and 

self-perception, cognitive functioning, interpersonal functioning, and work 

performance) as compared to the strictly TAU group at all follow-up points of 

assessment (i.e., T1 to T2; T2 to T3; and T1 to T3) as measured by the EDE-Q 6.0 

(i.e., eating pathology), BES (i.e., binge eating pathology), EES (i.e., emotional 

eating pathology); DERS (i.e., emotion regulation); BEST (i.e., personality 

pathology); BIS-11 (i.e., impulsivity); CES-D (i.e., depression); STAI-Y1 (i.e., 

state anxiety); CIA-3.0 (i.e., occupational and social impairment due to eating 

pathology), and weight loss measures. 

Secondary hypotheses: 

(1) Consistent with other bariatric samples, there would be high rates of DSM-IV-TR 

current and lifetime Axis I psychological diagnoses (in particular Binge Eating 

Disorder) in the overall bariatric sample (the M.I.N.I. 6.0 was employed in order 

to assign diagnoses);  

(2) Consistent with other bariatric samples, there would be high rates of childhood 

trauma among the bariatric participants in both treatment conditions as measured  
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by the CTQ; 

(3) Consistent with other bariatric samples, there would be a higher number of 

women than men among the bariatric participants in both treatment conditions, 

with women demonstrating higher levels of eating pathology, emotion 

dysregulation, personality pathology, impulsivity, and associated 

psychopathology (depression and anxiety) than men in both treatment conditions 

at T1; 

(4) Elevated levels of eating pathology, emotion dysregulation, personality 

pathology, impulsivity, or associated psychopathology (i.e., depression and 

anxiety) at T3 would be associated with worse percent EBW loss outcomes in the 

DBT-ST plus TAU group at 4-months post-DBT-ST/the end of the pre-surgical 

period; 

(5) Participants in the DBT-ST plus TAU group would be more likely to complete the 

RQHR Bariatric Surgical Assessment Clinic pre-surgical program and be 

approved for surgery than the strictly TAU group; and  

(6) Participants in the DBT-ST plus TAU condition would be more satisfied with 

their treatment experience in the RQHR Bariatric Surgical Assessment Clinic pre-

surgical program in comparison to the strictly TAU condition as measured by the 

CSQ-8. 

3.3 Participants 

Participants included 95 bariatric surgical candidates (80% females; Mage = 44.41; 

SD = 10.06, range = 24 to 64), recruited from the RQHR Bariatric Surgical Assessment 

Clinic pre-surgical program. A summary of baseline demographics overall and by group 
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are presented in Table 4. Most participants (86%) were Caucasian, approximately 82% 

had completed greater than a Grade 12 education, 81% were employed, 67% were in a 

relationship, and 70.5% had an annual household income of greater than $50,000 per 

year. Bariatric surgical candidates had an average weight of 314.35lbs (SD = 67.05, range 

= 183.90 – 551.5), which corresponds to an average body mass index (BMI) of 

50.73kg/m2 (SD = 9.07). EBW, which is the difference between the individuals weight 

and their ideal body weight (i.e., height in meters squared multiplied by .249 [preferred 

BMI]), was calculated averaging 160.16lbs (SD = 60.92). In regards to psychological 

treatment, approximately 10.5% (DBT-ST = 5; TAU = 1) of the participants were 

currently receiving individual therapy and 38% (DBT-ST = 20; TAU = 16) were 

currently taking psychiatric medications (see Table 4). 

 A power analysis was completed to inform the number of participants included in 

each group. Power analysis conducted using G*Power 3 (Faul, Erdfelder, Lang, & 

Buchner, 2007) statistical software indicated a need for 100 participants (50 per group; α 

= .05, 1-β = .90, f = .25). 

3.4. Procedure 

 3.4.1 Participant recruitment procedures. Ethical approval to conduct Study 

Two was obtained through the University of Regina and RQHR Research Ethics Boards. 

Potential participants were bariatric surgical candidates from the RQHR Bariatric 

Surgical Assessment Clinic pre-surgical program. Participants were invited to take part in 

one of two conditions: (1) participation in an 8-week DBT-ST group as an adjunct to 

TAU prior to surgery; or (2) receive strictly TAU prior to surgery. The RQHR Bariatric 

Surgical Assessment Clinic pre-surgical program and study eligibility criteria were the 

 



  
 

 93 

Table 4 

Baseline Demographic Information For the Study Completers Overall and By Group  
 
 
 
Demographic Variable 

 
Total 

(N = 95) 

DBT-
ST+TAU 
(n = 50) 

 
TAU 

(n = 45) 

 
 

t (93) 

 
 

p 

 
Cohen’s 

d 
BMI (kg/m2) 50.73 (9.07) 50.50 (8.26) 50.98 (9.98) 0.26 .798 .05 
Weight (lbs) 314.35 (67.05) 315.95 (69.01) 312.57 (65.53) 0.25 .807 .05 
EBW (lbs) 160.16 (60.92) 160.96 (58.49) 159.27 (64.18) 0.14 .893 .03 
Age (years) 44.41 (10.06) 45.96 (10.42) 42.69 (9.45) 1.60 .114 .33 
Years of education 13.84 (1.71) 14.00 (1.56) 13.67 (1.86) 0.95 .345 .20 
     

x2 (df) 
 

p 
Cramer’s 

V 
Gender    0.00 (1) 1.00 .00 
     Female 76 (80.0%) 40 (80.0%) 36 (80.0%)    
     Male 19 (20.0%) 10 (20.0%) 9 (20.0%)    
Ethnicity    0.27 (2) .875 .05 
     Caucasian 82 (86.3%) 44 (88%) 37 (82.2%)    
     African American 2 (2.1%) 1 (2.0%) 1 (2.2%)    
     First Nations or Métis 11 (11.6%) 5 (10.0%) 6 (13.3%)    
Educational level    1.31 (2) .519 .12 
     <12th grade 4 (4.2%) 1 (2.0%) 3 (6.6%)    
     Grade 12 23 (24.2%) 12 (24.0%) 11 (24.4%)    
     >12th grade 68 (71.6%) 37 (74.0%) 31 (68.9%)    
Employment status    0.06 (1) .804 0.03 
     Employed 77 (81.1%) 41 (82.0%) 34 (75.6%)    
     Not employed 18 (18.9%) 54 (56.8%) 61 (64.2%)    
          Unemployed 2 (2.1%) 1 (2.0%) 1 (2.2%)    
          Retired 6 (6.3%) 4 (8.0%) 2 (4.4%)    
          Student 1 (1.1%) 1 (2.0%) -    
          Homemaker 6 (6.3%) 2 (4.0%) 4 (8.9%)    
          Disability/Social   
         Assistance 

3 (3.2%) 1 (2.0%) 2 (4.4%)    

Relationship status    0.55 (1) .460 .08 
     Not in a relationship 31 (32.6%) 18 (36.0%) 13 (28.9%)    
     In a relationship 64 (67.4%) 32 (64.0%) 32 (71.1%)    
Annual household 
income 

   0.30 (3) .961 .06 

    < $30,000 11 (11.6%) 6 (12.0%) 5 (11.1%)    
     $30,000-$49,999 17 (17.9%) 9 (18.0%) 8 (17.8%)    
     $50,000-$99,999 44 (46.3%) 24 (48.0%) 20 (44.4%)    
     $100,000-$499,999 23 (24.2%) 11 (22.0%) 12 (26.7%)    
Individual therapy       
    Current 6 (6.3%) 5 (10.0%) 1 (2.2%) 2.42 (1) .120 .16 
    Past 59 (62.1%) 32 (64.0%) 27 (60.0%) 0.16 (1) .688 .04 
Psychiatric medication       
     Current 36 (37.9%) 20 (40.0%) 16 (35.6%) 0.20 (1) .656 .05 
     Past    51 (53.7%) 25 (50.0%) 26 (57.8%) 0.58 (1) .448 .08 
Note. Number (%) or mean (standard deviation). EBW = excess body weight; BMI = body mass index; 
DBT-ST = Dialectical Behaviour Therapy-skills training; TAU = treatment as usual.   
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same as those outlined in Study One (see sections 2.6.1 and 2.6.2).  

  Consistent with Study One, the participants in Study Two were suitable for 

recruitment if they were just about to start the RQHR Bariatric Surgical Assessment 

Clinic pre-surgical program or were within the first month of the program. Recruitment 

occurred via two methods: 1) a mailed information sheet (refer to Appendix A), consent 

form (refer to Appendix A for the Study Two consent form), and a follow-up telephone 

call where informal consent was obtained over the phone; or 2) participants were 

recruited at their initial assessment appointment where verbal information was provided, 

along with a consent form.  Bariatric candidates were invited to participate in the video 

conferencing DBT-ST plus TAU condition. If the candidate did not wish to or was unable 

to partake in the DBT-ST group intervention, they were invited to participate in the 

comparison group (i.e., strictly TAU). Once enough participants were recruited for the 

DBT-ST groups, participants were exclusively recruited for the comparison group. 

Attempts were made to match participants on gender, age, and negative prognostic 

indicators (e.g., depression and binge eating score); however, this led to recruitment 

difficulties and diminished availability of potential participants. Therefore, the matched 

characteristics were reduced to a comparison group from the same population.  

 3.4.2 DBT-ST intervention protocol. The DBT-ST intervention protocol 

outlined in Study One was implemented in Study Two. As previously mentioned, a 

decision was made to revise the session order, reversing sessions 5 and 6 to enhance the 

flow of the material (e.g., emotion regulation and then distress tolerance). Furthermore, 

the DBT-ST groups continued to be administered online via a secure video-conferencing 

website (i.e., GoToMeeting) in order to accommodate location of residence. In total  
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seven DBT-ST groups were implemented, with each group comprising 7 to 10 members.  

 3.4.3 Measures. Identical screening and psychological measurements were 

administered in both studies. See Study One (sections 2.4 and 2.5) for a complete 

description of the screening and psychological measures. Internal consistency (i.e., 

Cronbach’s alpha coefficient) was computed for the Study Two psychological measures 

item responses at each point of administration (i.e., T1, T2, and T3). See below for 

internal consistency coefficients. 

  3.4.3.1 Childhood Trauma Questionnaire (CTQ; Bernstein & Fink, 1998). 

Cronbach’s alpha coefficients were calculated for the CTQ total and subscales scores. 

The overall CTQ score had high internal consistency (α = .95), and the subscales had 

good to excellent internal consistency, with Cronbach’s alpha coefficients ranging from 

.85 to .96. 

3.4.3.2 Eating Disorder Examination-Questionnaire 6.0 (EDE-Q 6.0; Fairburn 

& Beglin, 2008). Cronbach’s alpha coefficients were calculated and indicated acceptable 

to good internal consistency across all three points of administration for the Global score 

(Cronbach’s α = .87 to .88), and the Eating Concern (Cronbach’s α = .71 to .81), Weight 

Concern (Cronbach’s α = .62 to .69), and Shape Concern (Cronbach’s α = .81 to .83) 

subscales. The Dietary Restraint subscale demonstrated poor to acceptable reliability 

(range of α = .52 to .69) and should be interpreted with caution. 

3.4.3.3. Binge Eating Scale (BES; Gormally et al., 1982). Cronbach’s alpha 

coefficients were calculated for the BES total score and factors. The BES total score and 

the two associated factors had acceptable to good internal consistency at all three points 

of administration in the study sample (Cronbach’s α = .76 to .89).     
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3.4.3.4 Emotional Eating Scale (EES; Arnow et al., 1995). Cronbach’s alpha 

coefficients were calculated for the EES total and subscales scores. Overall, the EES had 

good internal consistency at all three points of administration for the total score 

(Cronbach’s α = .96 to .97), and the Anger/Frustration (Cronbach’s α = .93 to .94), 

Anxiety (Cronbach’s α = .87 to .90), and Depression (Cronbach’s α = .81 to .88) 

subscales.             

3.4.3.5 Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 

2004). Cronbach’s alpha coefficients were calculated for the DERS total score. The 

DERS total score had excellent internal consistency at all three points of administration 

in the study sample, Cronbach’s α = .95 to .96.         

3.4.3.6 Borderline Evaluation of Severity Over Time (BEST; Pfohl & Blum, 

1997).  Cronbach’s alpha coefficients were calculated for the BEST total score. Results 

demonstrated poor to good internal consistency across the three administration time 

points for the BEST total score (Cronbach’s α = .56 to .66), Subscale A, (Cronbach’s α = 

.85 to .89), Subscale B (Cronbach’s α ≥ .59 to .62), and Subscale C (Cronbach’s α = .73 

to .80).  

3.4.3.7 Barratt Impulsiveness Scale - Version 11 (BIS-11; Patton et al., 1995). 

Cronbach’s alpha coefficients were calculated for the BIS-11 total score. The BIS-11 

total score had good internal consistency at all three points of administration in the study 

sample, Cronbach’s α = .86 to .87.         

3.4.3.8 Center for Epidemiological Studies Depression Scale (CES-D; Radloff, 

1977).  Cronbach’s alpha coefficients were calculated for the CES-D total score. The 
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CES-D total score had good internal consistency at all three points of administration in 

the study sample, Cronbach’s α = .89 to .91.        

3.4.3.9 State Trait Anxiety Inventory for Adults – Form Y (STAI; Spielberger et 

al., 1983).  Cronbach’s alpha coefficients were calculated for the STAI-Y1 and Y2 total 

score. The STAI-Y2 (trait anxiety) was found to have good internal consistency 

(Cronbach’s α = .92) at baseline. In addition, the STAI-Y1 (state anxiety) had good 

internal consistency for all three points of administration in the study sample, Cronbach’s 

α’s = .91.  

3.4.3.10 Clinical Impairment Assessment Questionnaire - 3.0 (CIA-3.0; Bohn & 

Fairburn, 2008).  Cronbach’s alpha coefficients were calculated for the CIA-3.0 total 

score.  The CIA-3.0 total score had good internal consistency at all three points of 

administration in the study sample, Cronbach’s α = .93 to .95.          

3.4.3.11 Client Satisfaction Questionnaire - 8 (CSQ-8; Larsen et al., 1979).  

Cronbach’s alpha coefficients were calculated for the CSQ-8 total score.  The CSQ-8 

total score had good internal consistency, Cronbach’s α = .85.      

3.4.4 Measure implementation. Consistent with Study One, an initial telephone 

screening assessment interview (i.e., M.I.N.I. 6.0) was scheduled with all participants. 

The procedures for implementing the telephone screening interview and obtaining 

informed consent and demographic information were identical to Study One and 

therefore will not be reiterated in this section (see section 2.6.5 for details). Initial 

assessment occurred at week 1 of the 8-week intervention for those participating in the 

DBT-ST group.  In the TAU condition, the initial web-based assessment typically 

occurred within the first two weeks of entry into the program.  Pre-surgical assessment 
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points were consistent across the two conditions and included three time points: T1 (start 

of the DBT-ST group/start of the Bariatric Surgical Assessment Clinic pre-surgical 

program); T2 (post-DBT-ST group/8 weeks); and T3 (4 months post-DBT-ST group/end 

of the 6-month bariatric pre-surgical program). Post-surgical assessment data collection is 

an ongoing process; however, for the purposes of the current study, the focus was on the 

follow-up assessments within the pre-surgical period.  Therefore, only the pre-surgical 

follow-up assessment points (i.e., T2 and T3) were examined and reported in the current 

study.   

Consistent with Study One, the complete battery of self-report psychological  

measures were administered online at each assessment point (i.e., T1, T2, and T3) via 

Survey Monkey, with a few additional descriptor assessment measures used at T1 (see 

Table 5 for a list of psychological measures administered at each assessment point), and a 

measure of participant satisfaction with each treatment condition used at T2. Chart 

reviews were also conducted in the same manner as was described in Study One. A 

debriefing form (see Appendix A) was provided to both treatment conditions at the end of 

each online web-based survey.  

3.5 Analytic Procedure 

 All statistical analyses were conducted using SPSS for Windows Version 20.0+ 

(SPSS, Chicago, IL). The analytic procedure for Study Two was comprised of eight 

stages: (1) description of participant flow; (2) descriptive statistics; (3) preliminary 

analyses; (4) primary statistical analyses; (5) assessments of clinically significant change 

and participant satisfaction with each treatment condition; (6) examination of the 

association between psychopathology and weight loss outcomes; (7) assessment of eating  
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Table 5 

Pre-Surgical Administration of Psychological Measures 

 Pre-Surgery 
Measure T1 T2 T3 
M.I.N.I.  X   
CTQ  X   
EDE-Q X X X 
BES X X X 
EES X X X 
DERS X X X 
BEST X X X 
BIS-11 X X X 
CES-D X X X 
STAI    
    State X X X 
    Trait X   
CIA-3.0 X X X 
CSQ-8  X  
Note. T1 = time one (i.e., start of the DBT-ST group/start of the Bariatric Surgical 
Assessment Clinic pre-surgical program); T2 = time two (i.e., post-DBT-ST group/8 
weeks); and T3 = time three (i.e., 4 months post-DBT-ST group/end of the 6-month 
bariatric pre-surgical program); DBT-ST = Dialectical behaviour therapy – skills training; 
M.I.N.I. = Mini-International Neuropsychiatric Interview 6.0; CTQ = Childhood Trauma 
Questionnaire; EDE-Q = Eating Disorder Examination-Questionnaire 6.0; BES = Binge 
Eating Scale; EES = Emotional Eating Scale; DERS = Difficulties in Emotion Regulation 
Scale; BEST = Borderline Evaluation of Severity Over Time; BIS-11 = Barratt 
Impulsiveness Scale - Version 11; CES-D = Center for Epidemiological Studies 
Depression Scale; STAI = State Trait Anxiety Inventory for Adults – Form Y; CIA-3.0 = 
Clinical Impairment Assessment Questionnaire-3.0; CSQ-8 = Client Satisfaction 
Questionnaire - 8. 
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pathology as a predictor of pre-surgical weight loss outcomes overall and within each 

group; and (8) examination of RQHR Bariatric Surgical Assessment Clinic pre-surgical 

program outcomes by group. These analyses will be described in more detail below (see 

3.4.1-3.4.7).  

With regards to effect sizes, Cohen's d is utilized as the measure of effect size for 

independent t-tests. Cramer’s V will be included as a measure of effect size for all chi-

square tests. Cramer’s V takes into account the degrees of freedom (i.e., number of 

categories included in the chi-square analyses). According to Cohen’s guidelines (1988), 

for a 2x2 (df = 1) chi-square analysis an effect size of .10 denotes a small effect, .30  

denotes a medium effect, and .50 denotes a large effect, whereas for a 2x3 chi-square (df 

= 2) analysis an effect size of .07 signifies a small effect, .21 signifies a medium effect, 

and .35 signifies a large effect. Furthermore, for a 2x4 chi-square (df = 3) analysis an 

effect size of .06 indicates a small effect, .17 indicates a medium effect, and .29 indicates 

a large effect. According to Cohen (1977), an effect size greater than .80 (or less than -

.80) is large, an effect size of .50 (or -.50) is moderate, and an effect size of .20 (or -.20) 

is small. In the primary analyses effect sizes are evaluated using Cohen’s (1988) 

guidelines for partial eta squared: .01 indicates a small effect, .06 indicates a medium 

effect, and .14 indicates a large effect.  

For ease of describing the Study Two analyses and the reporting of results, the 

three assessment time periods are referred to as T1, T2, and T3 (as previously described) 

for the Results and Discussion sections. Furthermore, the DBT-ST plus TAU condition is 

referred to as DBT-ST+TAU, whereas the strictly TAU comparison group is referred to 

as TAU.  
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 3.5.1 Description of participant flow. Participant flow through Study Two was 

described in terms of recruitment, screening, participant elected treatment conditions, 

treatment phases, and follow-up, as per the Consolidated Standards of Reporting Trials 

(CONSORT) guidelines. A diagram is provided to outline the flow of participants 

through Study Two (see page 107). Data suitable for the primary analyses are outlined. 

 3.5.2 Descriptive statistics. Measure subscale and total scores were summarized 

as means and standard deviations. Prevalence of current and lifetime DSM-IV-TR Axis I 

psychological disorders were reported based on information gathered through completion 

of the M.I.N.I. 6.0 diagnostic interview alongside additional follow-up questions during 

the telephone interview. The mean and standard deviation was also calculated for the 

STAI-Y2 to further conceptualize participant’s baseline psychopathology in regards to 

trait anxiety (i.e., a more stable construct). Prevalence of abuse history was reported 

based on responses to related questions on the demographic questionnaire and the CTQ. 

 3.5.3 Preliminary analyses. Preliminary analyses were conducted to assess for 

differences among groups. First, a series of independent sample t-tests and chi-square 

analyses were completed to examine between group differences (DBT-ST+TAU versus 

TAU) in terms of baseline measures, abuse history, and demographic data (e.g., BMI, 

ethnicity, gender, age, diagnosis), as such differences could impact outcomes. Second, 

independent sample t-tests were completed to examine gender differences within each 

group on baseline measures. Third, to assess for potential baseline differences between 

completers and non-completers, a series of independent sample t-tests and chi-square 

analyses were conducted between study completers and non-completers (i.e., drop outs) 

in both groups (DBT-ST+TAU and TAU) on the baseline measures, abuse history, and 
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demographic variables. Participants could withdraw from the study and remain in the 

bariatric pre-surgical program, therefore reference is made to study completers and study 

non-completers as opposed to treatment completers and non-completers. 

 3.5.4 Primary statistical analyses. The primary analyses were completed with 

data from study-completers only. Missing data are common in in clinical trials where data 

is repeatedly measured. There were 14.4% missing data in the current study, with 

approximately 4.5% to 5.4% missing at T2, and 8.1% to 10.8% missing at T3. An intent-

to-treat analysis was not included as strategies to account for missing data, such as data 

imputation (i.e., multiple imputation), hierarchical linear modeling [HLM], and last 

observation carried forward rely on the assumption that data is missing completely at 

random (MCAR; i.e., causes of missing data are unrelated to any variable in the data set) 

or missing at random (MAR; i.e., missing data is related to some variable, but not the 

outcome itself); both of which are rare in clinical research and could not be confirmed in 

this study (Streiner, 2008). Streiner argues that it is more common for data to be missing 

due to a disorder, the intervention (e.g., dropping out because the treatment is not 

effective or there are side effects), or the type of participant itself (e.g., noncompliant), all 

of which is referred to as non-ignorable and cannot be addressed with imputation. In 

particular, Streiner emphasizes that the last observation carried forward (LOCF) 

technique should never be utilized as it not only assumes that the active treatment group 

will not continue to improve, but it also assumes that there will be no further 

improvements in the comparison group. The latter assumption underestimates the change 

in both conditions, and because it is often the case that participants drop out of the control 

condition at greater frequency (as was observed in the current study), LOCF may actually 
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serve to bias the results in favour of the alternative hypothesis, which Streiner argues 

should never be the case. As such, ‘completers only analyses’ were computed for the 

primary analyses in the current study. This decision was also consistent with Telch et al. 

(2001), where a completers only analyses was conducted due to the implementation of a 

new intervention (i.e., adapted DBT-ST for BED).  

To examine change in primary outcome variables (i.e., EDE-Q, BES, EES, 

DERS, BIS-11, BEST, CES-D, STAI, CIA-3.0, and EBW loss) between and within 

groups, a series of 2 (group: DBT-ST+TAU versus TAU) X 3 (assessment time: T1, T2, 

and T3) mixed model ANOVAs were completed. Time was the within-subject factor, 

with main effect analyses determining whether participants’ experienced differences in 

the outcome variables across time, independent of group assignment. Similarly, group 

assignment was the between-subject factor, with main effect analyses determining 

whether there were differences in outcome variables between participants in the DBT-

ST+TAU group and the TAU group, independent of time. Interaction effects examined 

whether the two groups had a different pattern of responses over time.  

Related assumptions were assessed for each mixed model ANOVA.  The 

sphericity assumption states that variances and covariances of the differences between 

conditions are equal. Violations of the assumption of sphericity were corrected using the 

appropriate adjustment to the degrees of freedom used to assess the observed F-ratios 

affected by the violation. It is recommended to use the Huynh-Feldt adjustment when 

epsilon values are greater than .75 and the Greenhouse-Geisser adjustment when epsilon 

values are less than .75 (Field, 2013). The correction used was specified in the mixed 

model ANOVA results when the sphericity assumption was violated.  
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  Follow-up analyses of statistically significant main effects included main effect 

contrasts, simple effect contrasts, and follow up to interaction effects. No follow-up 

analyses were required for the between-subject effects (i.e., group) as there were only two 

groups in the analyses. As suggested by Jaccard and Guilamo-Ramos (2002), both main 

effect and simple main effect contrasts were conducted for time using paired t-tests. Main 

effect contrasts examined differences in the outcome variables over time (T1 compared to 

T2, T1 compared to T3, and T2 compared to T3), independent of treatment condition. 

Simple main effect contrasts examined differences in the outcome variables over time 

(T1 compared to T2, T1 compared to T3, and T2 compared to T3) for each treatment 

condition separately. Interaction effects were followed up with interaction contrasts (i.e., 

compared the effect of time by the effect of treatment). Specifically, interaction contrasts 

first examined whether the difference between T1 and T2 for the DBT-ST+TAU group 

varied from the difference between T1 and T2 for the TAU group. Secondly, interaction 

contrasts examined whether the difference between T1 and T3 for the DBT-ST+TAU 

group varied from the difference between T1 and T3 for the TAU group. 

Due to the exploratory nature of this study, we did not use any correction for 

multiple testing. Therefore, p values less than .05 were considered statistically 

significant, and all tests were two-tailed. This decision is consistent with a recent study 

examining the impact of pre-surgical CBT on bariatric outcomes (i.e., Gade et al., 2015). 

 3.5.5 Assessing for clinically significant change. A common method to 

determine clinically significant change involves examining the prevalence of participants 

who evidenced total score reductions over two standard deviations from T1 scores 

(developed by Jacobson & Traux,1990). However, due to significant variation in the 
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current samples scores (e.g., T1 DBT-ST+TAU CES-D M = 13.72, SD = 10.84) using a 

two standard deviation marker as an estimate for clinical significance across the entire 

battery of measures would be too conservative (e.g., a 21.68 point reduction would be 

required for clinically significant change on the CES-D), to the point that important 

clinically significant change may fail to be detected. As such, another method was 

utilized. Based on empirical research the empirically derived cut-off scores established 

for a measure is set at a value that ensures reasonable balance between detecting impaired 

and unimpaired individuals (Matrushina, Boone, Razani, & D’Elia, 2005). As such, the 

examination of cut-off scores aids in determining clinically significant change (i.e., 

movement from impaired to unimpaired ranges). This definition is similar to that of 

Jacobson and Traux (1990), who operationalized clinically significant change as 

movement from a dysfunctional to a functional population. Further, the method of 

examining previously established cut-off scores on psychological measures is a method 

commonly implemented in clinical practice. As such, in the current study previously 

empirically derived cut-off scores (e.g., severity or classifications) considered to be 

clinically meaningful for each of the measures (if provided) were examined to determine 

if clinically significant change had occurred (e.g., prevalence of participants reducing 

symptomatology from the severe to the moderate or mild range across groups). Clinically 

significant change in weight was assessed by ascertaining the prevalence of participants 

demonstrating a weight reduction of 5% to 10% of initial body weight (Goldstein, 1992).

 3.5.6 Assessing participant satisfaction. To examine differences in participant 

satisfaction (i.e., using the CSQ-8 measure) a one-way ANOVA was conducted between 

treatment groups (DBT-ST+TAU versus TAU). 
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3.5.7 Examination of variables associated with weight loss outcomes in the 

DBT-ST+TAU group. Bivariate correlations were computed between percentage EBW 

loss at T3, select demographic variables (i.e., initial BMI, gender, and age), a measure of 

abuse history (CTQ total score), and measures of psychopathology (i.e., EDE-Q, BES, 

EES, DERS, BIS-11, BEST, CES-D, STAI, CIA-3.0) at T3 within the DBT-ST+TAU 

group. The latter correlation analysis was completed to explore what variables are  

associated with percent EBW loss outcomes within the DBT-ST+TAU group.  

3.5.8 Examination of pre-surgical program outcomes by group. A series of 

chi-square analyses were completed to examine differences in RQHR bariatric pre-

surgical program outcomes between the two treatment conditions (i.e., DBT-ST+TAU 

and TAU).  The differences examined included: completed the bariatric pre-surgical 

program (yes versus no); required an extra pre-surgical appointment (yes versus no); 

approved for bariatric surgery (yes versus no); participant opted for surgery once 

approved (yes versus no); and overall participants who have had or are having the surgery 

versus those that did not (yes versus no).  

3.6 Preparation of the Data for Analysis 

The standard values for the total and subscale scores for each measure were 

calculated and outliers were defined as cases with 3.29 standard deviations above or 

below the mean (z-score values that equaled  ±3.29), as recommended by Tabachnick and 

Fidell (2001). If the z-score of a data point exceeded this cutoff, the outlying score was 

changed to one unit higher than the next most extreme score that remained within the 

data cutoff parameter.  Outliers were identified and changed for the CTQ physical abuse 

subscale (2 cases), CTQ physical neglect subscale (2 cases), CES-D T2 (2 cases), STAI-
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Y1 T2 (1 case), CIA-3.0 T2 (1 case), T2 weight loss (1 case), DERS T3 (1 case), BEST 

T3 (2 cases), CES-D T3 (1 case), STAI-Y1 T3 (2 cases), CIA-3.0 T3 (1 case), and T3 

weight loss (1 case). 

3.7 Results 

3.7.1 Participant flow. Participant recruitment and flow are illustrated in Figure 

1. Bariatric candidates entering the Bariatric Surgical Assessment Program (Regina, SK) 

between February 2013 and November 2014 were recruited for participation in Study 

Two. Two hundred and twenty-six bariatric candidates were assessed for eligibility, of 

which 16 candidates were ineligible for the following reasons: (1) five candidates did not 

have access to a computer; (2) one candidate did not have access to the internet; and (3) 

10 candidates were deemed a better fit for individual therapy (i.e., confrontational, 

judgmental of other bariatric candidates, extremely tangential) and were referred to  

appropriate resources. Other bariatric candidates either were mailed the information but 

could not be contacted or opted not participate in the study for various reasons (e.g., time 

of sessions, dislike of group format, denied eating difficulties, said they would consider it 

and then were unreachable). To allow for a minimum 11% withdrawal rate, deemed 

appropriate based on a review of the literature (e.g., pre-surgical withdrawal rate in Lier 

et al., 2012), 126 participants (DBT = 65 versus TAU = 61) were recruited to take part in 

the study. Of the 126 participants who agreed to participate, 14 changed their mind and 

never started the study (i.e., T1). Among those participants that officially started the 

study, seven withdrew or had missing data at T2, and 10 withdrew or had missing data at 

T3, rendering a final sample of 95 participants (DBT-ST+TAU = 50 versus TAU = 45; 

15% attrition rate).  Reasons for program withdrawal or study drop out was available for  
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Figure 1. DBT-ST = Dialectical Behaviour Therapy – Skills Training; 
TAU = Treatment as usual. 

     Started Study 

  Follow-up & Analyses 

          8 Weeks 

     Enrollment: Study Two 

Bariatric Surgery 

Figure 1. Participant flow 
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some of the non-completers. The most common reasons included: timing of the sessions, 

family illness, pregnancy, age, not being in the right mindset, and feeling as though they 

already knew the intervention content. Of note, 8 participants completed the study but 

dropped out of the program just prior to their 6-month follow-up (DBT-ST = 2; TAU = 

5). Given there were complete data on these individuals and their proximity to 

completion, these individuals were included in the completers analyses.  

3.7.2 Descriptive statistics.  

  3.7.2.1 M.I.N.I. 6.0 diagnoses. Current and lifetime Axis I DSM-IV-TR 

psychological disorders were reported based on information gathered through completion 

of the M.I.N.I. 6.0. diagnostic interview alongside additional follow-up questions during 

the telephone interview (see Table 6). During the telephone interview, approximately 

47% of participants met diagnostic criteria for at least one current psychological disorder, 

and 60% met diagnostic criteria for at least one lifetime disorder. The three most 

common current diagnoses included: BED (37%), Generalized Anxiety Disorder (GAD; 

14%), and MDD (7%). The three most common lifetime diagnoses were: MDD (44%), 

Panic Disorder without Agoraphobia (7%), and PTSD (5%). Approximately 18% of 

participants met criteria for more than one current diagnosis. Thirty-two percent of the 

participants met diagnostic criteria for a current and lifetime diagnosis. A diagnostic 

summary of current and lifetime diagnoses are summarized in Table 7. 

A subthreshold category was created for participants who were just below the 

threshold (one symptom short) of meeting diagnostic criteria for a psychological disorder 

diagnosis to assist in capturing the spectrum of psychopathology present in the bariatric 

sample (see Table 8). The four most common subthreshold disorders were: BED (20%),  
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Table 6 
Baseline Psychological Disorders In the Overall Sample and By Group  
 
 
 
DSM-IV-TR Axis I Psychological Diagnoses 

 
Total 

(N = 95) 

DBT-
ST+TAU 
(n = 50) 

 
TAU 

(n = 45) 
Lifetime psychological diagnoses     
     Any mood disorder 48 (50.5%) 25 (50.0%) 23 (51.1%) 
          Major depressive disorder 42 (44.2%) 20 (40.0%) 22 (48.9%) 
          Dysthymic disorder  1 (1.1%) 1 (2.0%) 0 
          Postpartum depression 1 (1.1%) 1 (2.0%) 0 
          Bipolar I disorder 3 (3.2%) 2 (4.0%) 1 (2.2%) 
          Bipolar II disorder 1 (1.1%) 1 (2.0%) 0 
     Any anxiety disorder 20 (21.1%) 7 (14.0%) 13 (28.9%) 
          Panic disorder with agoraphobia 2 (2.1%) 1 (2.0%) 1 (2.2%) 
          Panic disorder without agoraphobia 7 (7.4%) 1 (2.0%) 6 (13.3%) 
          Agoraphobia 0 0 0 
          Social phobia (social anxiety disorder) 1 (1.1%) 1 (2.0%) 0 
          Specific phobia 0 0 0 
          Obsessive-compulsive disorder 1 (1.1%) 1 (2.0%) 0 
          Posttraumatic stress disorder 5 (5.3%) 2 (4.0%) 3 (6.7%) 
          Generalized anxiety disorder 3 (3.2%) 0 3 (6.7%) 
          Separation anxiety disorder childhood 1 (1.1%) 1 (2.0%) 0 
     Any substance use disorder 0 0 0 
     Self-reported attention-deficit/hyperactivity disorder 2 (2.1%) 1 (2.0%) 1 (2.2%) 
     Any eating disorder 5 (5.3%) 3 (6.0%) 2 (4.4%) 
          Binge eating disorder 2 (2.1%) 2 (4.0%) 0 
          Bulimia nervosa 3 (3.2%) 1 (2.0%) 2 (4.4%) 
          Anorexia nervosa 0 0 0 
Current psychological diagnoses    
     Any mood disorder 7 (7.4%) 4 (8.0%) 3 (6.7%) 
          Major depressive disorder 7 (7.4%) 4 (8.0%) 3 (6.7%) 
          Manic or hypomanic episode 0 0 0 
     Any anxiety disorder 25 (26.3%) 12 (24.0%) 13 (28.9%) 
          Panic disorder with agoraphobia 1 (1.1%) 0 1 (2.2%) 
          Panic disorder without agoraphobia 0 0 0 
          Agoraphobia 0 0 0 
          Social phobia (social anxiety disorder) 5 (5.3%) 3 (6.0%) 2 (4.4%) 
          Specific phobia 5 (5.3%) 2 (4.0%) 3 (6.7%) 
          Obsessive-compulsive disorder 0 0 0 
          Posttraumatic stress disorder 1 (1.1%) 1 (2.0%) 0 
          Generalized anxiety disorder 13 (13.7%) 6 (12.0%) 7 (15.6%) 
     Any substance use disorder 2 (2.1%) 1 (2.0%) 1 (2.2%) 
          Alcohol dependence 2 (2.1%) 1 (2.0%) 1 (2.2%) 
          Alcohol abuse 0 0 0 
          Substance dependence or abuse 0 0 0 
     Pathological gambling 1 (1.1%) 1 (2.0%) 0 
     Any eating disorder 35 (36.8%) 18 (36.0%) 17 (37.8%) 
          Binge eating disorder 35 (36.8%) 18 (36.0%) 17 (37.8%) 
          Bulimia nervosa 0 0 0 
Note. Number (%). DBT-ST = Dialectical Behaviour Therapy-skills training; TAU = treatment as usual. 
The Mini-International Neuropsychiatric Interview 6.0 was used to determine lifetime and current 
diagnoses. 
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Table 7 

Baseline Diagnostic Summary For the Overall Sample and By Group 
 

 
 
Variable 

 
Total 

(N = 95) 

DBT-
ST+TAU 
(n = 50) 

 
TAU 

(n = 45) 

 
 

t (93) 

 
 

p 

 
Cohen’s 

d 
# of lifetime diagnoses 0.79 (0.77) 0.72 (0.67) 0.87 (0.87) 0.93 .357 .19 
# of current diagnoses 0.74 (0.99) 0.72 (0.93) 0.76 (1.07) 0.17 .863 .04 
     

x2 (1) 
 

p 
Kramer’s 

V 
≥ 1 lifetime diagnoses 57 (60.0%) 30 (60.0%) 27 (60.0%) 0.00 1.00 .00 
≥ 1 current diagnoses 45 (47.4%) 24 (48.0%) 21 (46.7%) 0.02 .897 .01 
≥ 2 current diagnoses 17 (17.9%) 9 (18.0%) 8 (17.8%) 0.00 .977 .00 
Current and lifetime 
diagnoses 

31 (32.6%) 17 (34.0%) 14 (31.1%) 0.90  .764 .03 

Note. Number (%) or mean (standard deviation). # = number; DBT-ST = Dialectical 
Behaviour Therapy-skills training; TAU = treatment as usual. Diagnoses were established 
based on The Mini-International Neuropsychiatric Interview 6.0 and additional querying. 
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Table 8 

Baseline Subthreshold Psychological Disorders In the Overall Sample and By Group 
 

 
 
Subthreshold psychopathology 

 
Total 

(N = 95) 

DBT-
ST+TAU 
(n = 50) 

 
TAU 

(n = 45) 
Lifetime subthreshold symptoms    
     Major depressive disorder  6 (6.3%) 3 (6.0%) 3 (6.7%) 
     Panic disorder  3 (3.2%) 3 (6.0%) 0 
     Panic disorder with agoraphobia 1 (1.1%) 1 (2.0%) 0 
     Agoraphobia 2 (2.1%) 0 2 (4.4%) 
     Social phobia (social anxiety disorder) 1 (1.1%) 1 (2.0%) 0 
     Specific phobia  1 (1.1%) 0 1 (2.2%) 
     Obsessive-compulsive disorder 1 (1.1%) 1 (2.0%) 0 
     Posttraumatic stress disorder 3 (3.2%) 3 (6.0%) 0 
     Binge eating disorder 2 (2.1%) 2 (4.0%) 0 
Current subthreshold symptoms    
     Major depressive disorder 2 (2.1%) 2 (4.0%) 0 
     Agoraphobia 1 (1.1%) 1 (2.0%) 0 
     Social phobia (social anxiety disorder) 1 (1.1%) 1 (2.0%) 0 
     Specific phobia  2 (2.1%) 2 (4.0%) 0 
     Posttraumatic stress disorder 6 (6.3%) 1 (2.0%) 5 (11.1%) 
     Generalized anxiety disorder 9 (9.5%) 3 (6.0%) 6 (13.3%) 
     Hypochondriasis symptoms 2 (2.1%) 1 (2.0%) 1 (2.2%) 
     Binge eating disorder 19 (20.0%) 11 (22.0%) 8 (17.8%) 
Note. Number (%). DBT-ST = Dialectical Behaviour Therapy-skills training; TAU = 
treatment as usual. The Mini-International Neuropsychiatric Interview 6.0 was used to 
determine lifetime and current diagnoses. 
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GAD (9.5%), MDD (6.3%), and PTSD (6.3%). Lack of control and number of binges per 

week (e.g., one per week rather than two) was observed to be the most common 

symptoms missing from the DSM-IV-TR binge eating criteria. 

3.7.2.2 Initial levels of psychopathology assessed on baseline measures. 

Psychopathology was further assessed by computing means and standard deviations, as 

well as severity and classification rankings (frequency analyses) for the self-report 

baseline measures (EDE-Q, BES, EES, DERS, BEST, BIS-11, CES-D, STAI-Y1 [state 

anxiety], STAI-Y2 [trait anxiety], CIA-3.0) for the entire sample and both treatment 

conditions. Table 9 and 10 summarize these findings. 

3.7.2.2.1 Eating pathology. The EDE-Q, BES, EES, and CIA-3.0 were examined 

to assess the level of eating pathology present in the two treatment conditions at baseline. 

Overall and group means were computed for the EDE-Q global score and subscales. 

Mean scores on the EDE-Q and subscales (i.e., Dietary Restraint, Eating Concern, Shape 

Concern, Weight Concern) ranged from 1.32 to 3.68. The EDE-Q global score and 

subscales scores were re-coded into z-scores in order to examine z-scores greater than or 

equal to one or two standard deviations above the community normative data (Fairburn & 

Beglin, 1994), indicative of eating difficulties overall and in each identified area. It was 

expected that the dietary restraint subscale scores would be closer to or below the 

community normative data mean as this subscale is likely to increase as eating difficulties 

improve within a bariatric sample. Among the entire sample, approximately 40% (n = 38) 

demonstrated above average to extreme global eating difficulties. Furthermore, 

approximately 42% (n = 40), 32% (n = 30), 59% (n = 56), and 65% (n = 62) of the entire 

sample demonstrated above average to extreme eating difficulties on the dietary restraint,  
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Table 9 
 
Means, Standard Deviations, and Between Group Differences on Baseline Outcome Measures 
 

 
 
Measures 

 
Total  

(N = 95) 

DBT-
ST+TAU  
(n = 50) 

 
TAU 

(n = 45) 

 
 

t (93) 

 
 
p 

 
 

Cohen’s d 
EDE-Q global 2.64 (0.97) 2.73 (0.94) 2.54 (1.01) 0.96 .339 .20 
   Dietary restraint 2.31 (1.27) 2.31 (1.29) 2.30 (1.26) 0.37 .970 .08 
   Eating concern 1.32 (1.34) 1.36 (1.25) 1.27 (1.43) 0.34 .737 .07 
   Shape concern 3.68 (1.35) 3.86 (1.16) 3.48 (1.52) 1.39 .169 .29 
   Weight concern 3.25 (1.14) 3.38 (1.05) 3.10 (1.22) 1.19 .236 .25 
BES 17.73 (8.38) 18.88 (8.87) 16.44 (7.71) 1.42 .159 .29 
   Factor 1 7.71 (4.16) 8.12 (4.29) 7.24 (4.01) 1.02 .308 .21 
   Factor 2 10.02 (4.97) 10.76 (5.29) 9.20 (4.50) 1.54 .127 .32 
EES 28.91 (20.78) 33.18 (21.16) 24.16 (19.51) 2.15 .034* .45 
   Anger/frustration 12.17 (10.45) 14.14 (10.97) 9.98 (9.49) 1.97 .052 .41 
   Anxiety 8.55 (6.99) 10.10 (7.23) 6.82 (6.36) 2.33 .022* .48 
   Depression 8.19 (5.22) 8.94 (4.95) 7.36 (5.44) 1.49 .140 .31 
DERS 72.89 (20.94) 74.72 (20.10) 70.87 (21.88) 0.90 .373 .19 
BEST 20.74 (7.79) 21.44 (8.05) 19.96 (7.51) 0.93 .356 .19 
BIS-11 58.87 (10.76) 60.06 (9.28) 57.56 (12.17) 1.12 .267 .23 
CES-D 12.22 (10.01) 13.72 (10.84) 10.56 (8.81) 1.55 .125 .32 
STAI Y1 34.45 (9.51) 34.80 (9.30) 34.07 (9.82) 0.37 .709 .08 
STAI Y2 39.37 (10.65) 40.16 (9.78) 38.49 (11.59) 0.76 .448 .16 
CIA-3.0 12.79 (10.60) 13.44 (10.29) 12.07 (11.00) 0.63 .531 .13 
Note. Mean (standard deviation). DBT-ST = Dialectical Behaviour Therapy-skills training; TAU 
= treatment as usual; EDE-Q global = Eating Disorder Examination-Questionnaire 6.0 global 
score; BES = Binge Eating Scale; Factor 1 = feelings and cognitions related to binge eating; 
Factor 2 = behavioural manifestations of binge eating; EES = Emotional Eating Scale; DERS = 
Difficulties in Emotion Regulation Scale; BEST = Borderline Evaluation of Severity Over Time; 
BIS-11 = Barratt Impulsiveness Scale - Version 11; CES-D = Center for Epidemiological Studies 
Depression Scale; STAI = State Trait Anxiety Inventory for Adults – Form Y; Y1 = state anxiety; 
Y2 = trait anxiety; CIA-3.0 = Clinical Impairment Assessment Questionnaire-3.0.  
*p < .05. 
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Table 10 

Frequency of Severity and Classification Ratings on Baseline Outcome Measures for the Overall 
Sample and by Group 
 

 
 
Measure and Severity 

 
Total 

(N = 95) 

DBT-
ST+TAU  
(n = 50) 

 
TAU 

(n = 45) 
EDE-Q     
     Global (≥ 1 SD’s) 28 (29.1%) 15 (30.0%) 13 (28.9%) 
     Global (≥ 2 SD’s) 10 (10.5%) 6 (12.0%) 4 (8.9%) 
     Dietary restraint (≤ -1 SD’s) 0 0 0 
     Dietary restraint (≥ 1 SD’s) 32 (33.7%) 17 (34.0%) 15 (33.3%) 
     Dietary restraint (≥ 2 SD’s) 8 (8.4%) 5 (10.0%) 3 (6.7%) 
     Eating concern (≤ -1 SD’s) 0 0 0 
     Eating concern (≥ 1 SD’s) 10 (10.5%) 7 (14.0%) 3 (6.7%) 
     Eating concern (≥ 2 SD’s) 20 (21.1%) 11 (22.0%) 9 (20.0%) 
     Shape concern (≤ -1 SD’s) 2 (2.1%) 0 2 (4.4%) 
     Shape concern (≥ 1 SD’s) 47 (49.5%) 24 (48.0%) 23 (5.1%) 
     Shape concern (≥ 2 SD’s) 9 (9.5%) 6 (12.0%) 3 (6.7%) 
     Weight concern (≤ -1 SD’s) 1 (1.1%) 0 1 (2.2%) 
     Weight concern (≥ 1 SD’s) 46 (48.4%) 25 (50.0%) 21 (4.7%) 
     Weight concern (≥ 2 SD’s) 16 (16.8%) 9 (18.0%) 7 (15.6%) 
BES    
     Absent or minimal (<17)  46 (48.4%) 19 (38.0%) 27 (60.0%) 
     Mild to moderate (18-26) 35 (36.8%) 21 (42.0%) 14 (31.1%) 
     Severe (≥ 27) 14 (14.7%) 10 (20.0%) 4 (8.9%) 
CIA-3.0    
     Not predictive of an eating disorder (<16) 63 (66.3%) 33 (66.0%) 30 (66.7%) 
     Predictive of an eating disorder (≥ 16) 32 (33.7%) 17 (34.0%) 15 (33.3%) 
BEST    
     No or low rates of BPD symptoms (<39) 90 (94.7%) 46 (92.0%) 44 (97.8%) 
     Moderate/high rates of BPD symptoms (≥39)  5 (5.3%) 4 (8.0%) 1 (2.2%) 
BIS-11    
     Extremely over controlled (<52) 27 (28.4%) 11 (22.0%) 16 (35.6%) 
     Normal limits of impulsiveness (52-71) 56 (58.9%) 34 (68.0%) 22 (48.9%) 
     Impulsiveness (≥ 72) 12 (12.6%) 5 (10.0%) 7 (15.6%) 
STAI     
     State anxiety (≤ -1 SD’s) 12 (12.6%)  4 (8.0%) 8 (17.8%) 
     State anxiety (≥ 1 SD’s) 9 (9.5%) 5 (10.0%) 4 (8.9%) 
     State anxiety (≥ 2 SD’s) 4 (4.2%)  2 (4.0%) 2 (4.4%) 
     Trait anxiety (≤ -1 SD’s) 6 (6.3%) 3 (6.0%) 3 (6.7%) 
     Trait anxiety (≥ 1 SD’s) 20 (21.1%)  14 (28.0%) 6 (13.3%) 
     Trait anxiety (≥ 2 SD’s) 11 (11.6%) 4 (8.0%) 7 (15.6%) 
CES-D    
     No or minimal depression symptoms (<15) 64 (67.4%) 31 (62.0%) 33 (73.3%) 
     Mild/moderate depression symptoms (15-21) 15 (15.8%) 8 (16.0%) 7 (15.6%) 
     Possibility of major depression (>21) 16 (16.8%) 11 (22.0%) 5 (11.1%) 
Note. Number (%). DBT-ST = Dialectical Behaviour Therapy-skills training; TAU = treatment as 
usual; EDE-Q global = Eating Disorder Examination-Questionnaire 6.0; BES = Binge Eating 
Scale; CIA-3.0 = Clinical Impairment Assessment Questionnaire-3.0; BEST = Borderline 
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Evaluation of Severity Over Time; BIS-11 = Barratt Impulsiveness Scale - Version 11; CES-D = 
Center for Epidemiological Studies Depression Scale; STAI = State Trait Anxiety Inventory for 
Adults – Form Y; Y1 = state anxiety; Y2 = trait anxiety; BPD = Borderline personality disorder. 
Normative data for the EDE-Q provided in Fairburn and Beglin (1994) were: Global scale, M = 
1.55 (SD = 1.21); Restraint subscale, M = 1.25 (SD = 1.32); Eating concern subscale, M = 0.62 
(SD = 0.86); Shape concern subscale, M = 2.15 (SD = 1.60); and Weight concern subscale, M = 
1.59 (SD = 1.37). Normative data for the STAI provided in Spielberger et al. (1983) were: state 
anxiety amongst females, M = 35.20 (SD = 10.61); state anxiety amongst males, M = 35.72 (SD = 
10.40); trait anxiety amongst females, M = 34.79 (SD = 9.22); and trait anxiety amongst males, M 
= 34.89 (SD = 9.19).     
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eating concern, shape concern, and weight concern subscales. The means and standard 

deviations for the EDE-Q global scale and subscales are summarized for the overall 

sample and by group in Table 9. See Table 10 for frequency analyses of EDE-Q global 

and subscale classifications overall and by group.  

Furthermore, overall and group means were computed for the BES and derived 

factors (i.e., feelings and cognitions related to binge eating and behavioural 

manifestations of binge eating; see Table 9). Mean scores on the BES and derived factors 

ranged from 7.70 to 17.73. For descriptive purposes, severity scores were computed on 

individual BES total scores (i.e., <17 = absent or minimal binge eating, 18-26 = mild to 

moderate binge eating, ≥ 27 = severe binge eating) to determine the severity of binge 

eating present in the sample. Among the entire sample, approximately 15% demonstrated 

severe binge eating symptoms. See Table 10 for frequency analyses of BES severity 

ratings overall and by group.  

There are currently no established cut-off scores for the EES and its three 

subscales (i.e., anger/frustration, anxiety, depression). As such, means and standard 

deviations were computed for descriptive purposes with higher scores indicative of 

greater eating pathology (see Table 9). Potential total scores could range from 0 to 100. 

The mean for the entire sample was 28.91 (SD = 20.78; range = 0 to 79). Subscale means 

ranged from 8.19 to 12.17. 

Lastly, overall and group means were computed for the CIA-3.0 (see Table 9), 

with higher scores indicative of greater clinical impairment related to eating difficulties. 

The mean for the entire sample on the CIA-3.0 was 12.79 (SD = 10.60, range = 0 - 44). 

For descriptive purposes, the pre-established cut-off score of 16 was used to classify 
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participants as likely having an eating disorder (due to the level of clinical impairment) or 

not, based on the participants individual CIA-3.0 total score. Among the entire sample, 

approximately 34%  (n = 32) surpassed the cut-off score indicative of the presence of an 

eating disorder. See Table 10 for frequency analyses of CIA-3.0 classifications overall 

and by group.  

 3.7.2.2.2 Emotion regulation. The DERS was examined at baseline in order to 

assess for difficulties with emotion regulation in the bariatric sample. The DERS does not 

have an established cut-off score. As such, means and standard deviations were computed 

(see Table 9), with higher scores indicative of greater difficulties with emotion 

regulation. Potential total scores could range from 36 to 180. The actual mean for the 

entire sample was 72.89 (SD = 20.94; range = 38 - 130). DERS subscales were not 

examined for the purposes of this study. 

3.7.2.2.3 Personality pathology. The BEST was examined at baseline in order to 

assess for personality pathology, specifically BPD features, amongst the bariatric sample. 

Overall and group means were computed for the BEST total score (see Table 9), with 

higher scores indicative of higher rates of BPD symptoms. The mean for the entire 

sample on the BEST total score was 20.74 (SD = 7.79, range = 12 - 42). BEST subscales 

were not examined for the purposes of this study. For descriptive purposes, the pre-

established cut- off score of greater than or equal to 39 was used to classify participants 

as having moderate to high rates of BPD symptoms based on the participants individual 

BEST total score. Among the entire sample, approximately 5%  (n = 5) surpassed the cut-

off score indicative of the presence of moderate to high rates of BPD symptoms. See 

Table 10 for frequency analyses of BEST total score classifications overall and by group.   
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3.7.2.2.4 Impulsivity. The BIS-11 was examined at baseline in order to assess for  

impulsiveness amongst the bariatric sample. Overall and group means were computed for 

the BIS-11 total score (see Table 9), with higher scores suggestive of higher levels of 

impulsivity. The mean for the entire sample on the BIS-11 was 58.87 (SD = 10.76; range 

= 37 - 87). BIS-11 subscales were not examined for the purposes of this study. For 

descriptive purposes severity scores were computed on individual BIS-11 total scores 

(i.e., >72 = impulsiveness, 52-71 = normal limits of impulsiveness, <52 = extremely over 

controlled) to determine the level of impulsivity present in the sample. Among the entire 

sample, approximately 13% (n  = 12) demonstrated above average levels of 

impulsiveness. Of note, approximately 28% (n = 27) of the entire bariatric sample 

obtained scores in the extremely over controlled range. See Table 10 for frequency 

analyses of BES severity ratings overall and by group.  

3.7.2.2.5 Associated psychopathology. The remaining self-report measures were 

examined at baseline in order to assess associated psychopathology amongst the bariatric 

sample such as state anxiety (STAI-Y1), trait anxiety (STAI-Y2), and depression 

symptoms (CES-D).  

3.7.2.2.5.1 Anxiety. Overall and group means were computed for the STAI Form 

Y1 (state anxiety) and Form Y2 (trait anxiety), with higher scores indicative of higher 

levels of anxiety. The mean for the entire sample on the state anxiety form was 34.45 (SD 

= 9.51, range = 23 – 63). The mean for the entire sample on the trait anxiety form was 

39.37 (SD = 10.65; range = 23 – 63). The STAI state and trait anxiety total scores were 

each re-coded into scores greater than or equal to one or two standard deviations above 

the community normative data for working adults, indicative of above average to extreme 
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levels of state or trait anxiety. Among the entire sample, approximately 14% (n = 13) 

demonstrated above average to extreme state anxiety. Furthermore, approximately 33% 

(n = 31) of the entire sample demonstrated above average to extreme trait anxiety. The 

means and standard deviations for the STAI (state and trait anxiety) are summarized for 

the overall sample and by group in Table 9. See Table 10 for frequency analyses of STAI 

(state and trait anxiety) classifications overall and by group.    

3.7.2.2.5.2 Depression. Overall and group means were computed for the CES-D 

total score (see Table 9), with higher scores indicative of increased depression symptoms. 

The mean for the entire sample on the CES-D was 12.22 (SD = 10.01; range = 0 - 43). 

For descriptive purposes severity scores were computed on individual CES-D total scores 

(i.e, > 21 = possible major depression; 15-21 = mild to moderate depression symptoms, 

<15 = no or minimal depression symptoms) to determine the range of depressive 

symptoms in the present in the sample. Among the entire sample, approximately 17% (n  

= 16) of the bariatric participants obtained a score suggestive of major depressive 

symptoms. For frequency of CES-D severity ratings overall and by group, see Table 10.  

3.7.2.3 Desirable responding. In order to help determine whether participants 

were responding in an honest manner, the MBMD desirability index was examined. The 

findings suggest that approximately 17% (n = 16) of the bariatric sample responded in a 

desirable way (i.e., responses affected by the participant’s desire to appear socially 

attractive, morally virtuous, or emotionally well-composed; see Table 11).  

3.7.2.4 Abuse history. History of abuse was assessed for descriptive purposes 

using a demographic questionnaire as well as the CTQ (see Table 12). Based on the 

demographic questionnaire, approximately 63% of the bariatric sample reported  
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Table 11 

Frequency of Desirable Responding at Baseline For the Overall Sample and By Group  

 
 
MBMD 

 
Total 

(N = 95) 

DBT-
ST+TAU 
(n = 50) 

 
TAU 

(n = 45) 

 
 
x2(2) 

 
 
p 

 
Cramer’s 

V 
Desirability index    4.30 .116 .21 
     Unlikely  44 (46.3%) 27 (54.0%) 17 (37.8%)    
     Possibly  35 (36.8%) 18 (36.0%) 17 (37.8%)    
     Likely  16 (16.8%) 5 (10.0%) 11 (24.4%)    
Note. Number (%). MBMD = Millon Behavioural Medicine Diagnostic scale.  
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Table 12 
 
History of Childhood Trauma Amongst the Overall Sample and By Group 

 
Variable 

Total 
(N = 95) 

DBT-ST+TAU 
(n = 50) 

TAU 
(n = 45) 

 
t (93) 

 
p 

 
Cohen’s d 

CTQ 44.37 (18.88) 45.10 (19.02) 43.56 (18.91) 0.40 .693 .08 
     Physical abuse  7.74 (3.58) 7.98 (3.89) 7.47 (3.22) 0.70 .488 .15 
     Emotional abuse  10.74 (5.26) 10.80 (5.21) 10.69 (5.37) 0.10 .919 .02 
     Sexual abuse 7.85 (5.52) 7.96 (5.71) 7.73 (5.37) 0.20 .843 .04 
     Physical neglect 10.35 (5.12) 7.74 (4.09) 7.62 (4.15) 0.14 .890 .03 
     Emotional neglect 7.68 (4.10) 10.62 (5.20) 10.04 (5.06) 0.55 .587 .12 
     

x2 (1) 
 
p 

Cramer’s 
V 

Demographic abuse history        
     Experienced physical abuse 32 (33.7%) 17 (34.0%) 15 (33.3%) 0.01 .945 .01 
     Experienced sexual abuse 27 (28.4%) 13 (26.0%) 14 (31.1%) 0.30 .581 .06 
     Experienced emotional abuse 54 (56.8%) 29 (58.0%) 25 (55.6%) 0.06 .810 .03 
     Experienced at least one type    
     of abuse 

60 (63.2%) 31 (62.0%) 29 (28.4%) 0.06 .805 .03 

     Experienced both physical  
     and sexual abuse 

16 (16.8%) 9 (18.0%) 7 (15.6%) 0.10 .751 .03 

Note. Number (%) or mean (standard deviation). CTQ = Childhood trauma questionnaire; DBT-ST = Dialectical Behaviour Therapy-
skills training; TAU = treatment as usual. Demographic abuse history was based on the demographic questionnaire administered at the 
beginning of the battery of outcome measures. 
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experiencing at least one type of abuse (i.e., physical, emotional, or sexual abuse) in their 

lifetime.  In particular, approximately 57% reported experiencing emotional abuse, 33% 

reported experiencing physical abuse, and 28% reported experiencing sexual abuse (see 

Table 6 for frequencies by group). Based on the CTQ individual scores, participants were 

classified as having experienced none (or minimal), low, moderate, or severe levels of 

each of the aforementioned five types of abuse (see Table 13 for classifications for the 

overall sample and by group). The three most frequent types of abuse that fell in the 

severe (to extreme) range for the overall sample included: emotional abuse (16.8%), 

sexual abuse (15.8%), and emotional neglect (10.5%).   

3.7.3 Preliminary analyses.  

3.7.3.1 Assessing for differences in baseline variables between treatment 

conditions. A series of independent sample t-tests and Pearson’s chi-square test were 

completed to examine between group differences (DBT-ST+TAU versus TAU) in terms  

of baseline measures, abuse history, demographic data (e.g., BMI, ethnicity, gender, age, 

diagnosis), and desirable responding. Independent t-tests were used for continuous 

measurements and Pearson’s chi-square test as appropriate for categorical measurements. 

In regards to baseline measures, independent sample t-tests detected statistically 

significant differences between the two treatment conditions on the EES total score, t(93) 

= 2.15, p = .034, Cohen’s d = .45, and EES anxiety subscale score, t (93) = 2.33, p = 

.022, Cohen’s d = .48 (see Table 9). Specifically, the DBT-ST+TAU group demonstrated 

a higher level of emotional eating pathology (M = 33.18, SD = 21.16), particularly in 

response to anxiety, at baseline in comparison to the TAU group (M = 24.16, SD = 

19.51). There were no further statistically significant differences between the two 
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Table 13 
 
Prevalence of Childhood Trauma Classifications For the Overall Sample and By Group 
 
 
CTQ Classification 

None  
(or minimal) 

Low  
(to moderate) 

Moderate  
(to severe) 

Severe  
(to extreme) 

 
x2 (3) 

 
p 

 
Cramer’s V 

Physical abuse     1.40 .707 .12 
     DBT-ST+TAUa 29 (58.0%) 9 (18.0%) 7 (14.0%) 5 (10.0%)    
     TAUb 31 (68.9%) 5 (11.1%) 5 (11.1%) 4 (8.9%)    
     Overallc 60 (63.2%) 14 (14.7%) 12 (12.6%) 9 (9.5%)    
Emotional abuse     0.20 .978 .05 
     DBT-ST+TAUa 23 (46.0%) 10 (20.0%) 9 (18.0%) 8 (16.0%)    
     TAUb 20 (44.4%) 10 (22.2%) 7 (15.6%) 8 (17.8%)    
     Overallc 43 (45.3%) 20 (21.1%) 16 (16.8%) 16 (16.8%)    
Sexual abuse     2.23 .526 .15 
     DBT-ST+TAUa 31 (62.0%) 7 (14.0%) 3 (6.0%) 9 (18.0%)    
     TAUb 29 (64.4%) 4 (8.9%) 6 (13.3%) 6 (13.3%)    
     Overallc 60 (63.2%) 11 (11.6%) 9 (9.5%) 15 (15.8%)    
Physical neglect     3.82 .282 .20 
     DBT-ST+TAUa 29 (58.0%) 13 (26.0%) 5 (10.0%) 3 (6.0%)    
     TAUb 30 (66.7%) 5 (11.1%) 5 (11.1%) 5 (11.1%)    
     Overallc 59 (62.1%) 18 (18.9%) 10 (10.5%) 8 (8.4%)    
Emotional neglect     3.33 .343 .19 
     DBT-ST+TAUa 23 (46.0%) 14 (28.0%) 8 (16.0%) 5 (10.0%)    
     TAUb 27 (60.0%) 6 (13.3%) 7 (15.6%) 5 (11.1%)    
     Overallc 50 (52.6%) 20 (21.1%) 15 (15.8%) 10 (10.5%)    
Note. Number (%). CTQ = Childhood trauma questionnaire; DBT-ST = Dialectical Behaviour Therapy-skills training; TAU = 
treatment as usual. 
an = 50. bn = 45. cN = 95.  
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treatment conditions on any of the baseline measures (see Table 9), abuse history (see 

Table 12 and 13), demographic data (see Table 4), diagnostic summary (see Table 7), or 

desirability responding measures (see Table 11). Given, the absence of statistically 

significant differences in desirable responding between the DBT-ST+TAU (10% likely 

desirable responding) and TAU conditions (24.4% likely desirable responding), the 

amount of desirable responding is not likely to impact the overall findings.     

3.7.3.2 Assessing for differences in baseline measures across gender within 

each treatment condition. A series of independent sample t-tests were conducted to 

examine gender differences on baseline measures of psychopathology within each 

treatment condition. Statistically significant differences between women and men were 

observed in the TAU condition across the EDE-Q global, t(43) = 2.00, p =.051, Cohen’s 

d = .61, BES, t(43) = 2.39, p = .021, Cohen’s d = .73, EES, t(43) = 2.02, p = .049, 

Cohen’s d = .62, and CIA-3.0, t(43) = 3.28, p = .003, Cohen’s d = .1.00, with women 

demonstrating higher levels of eating pathology and associated clinical impairment, in 

comparison to men in the TAU group. There were no statistically significant gender 

differences between males and females in the DBT-ST+TAU condition; albeit, the CIA-

3.0 approached statistical significance, t(48) = 2.00, p = .058, Cohen’s d = .58, suggestive  

of higher levels of impairment among the woman in this group in comparison to the men.    

3.7.3.3 Assessing for differences in weight across gender within each treatment 

condition. In regards to baseline weight, a series of independent sample t-tests were also 

conducted to examine gender differences on measures of weight within each treatment 

condition. Statistically significant gender differences for initial weight in pounds and 

EBW in pounds were observed in the TAU group (see Table 14), with males  
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Table 14 

Means and Standard Deviations on Baseline Outcome Measures as a Function of Gender Within Each Group  

 DBT-ST+TAU      TAU    
 
Measures 

Females 
(n = 40) 

Males 
(n = 10) 

 
t (48) 

 
p 

Cohen’s 
d 

Females 
(n = 36) 

Males 
(n = 9) 

 
t (43) 

 
p 

Cohen’s  
d 

BMI (kg/m2) 50.22 (8.07) 51.61 (9.34) 0.47 .639 .14 49.73 (9.47) 55.99 (10.99) 1.72 .093 .52 
Weight (lbs) 303.47 (55.91) 365.91 (94.42) 2.01 .071 .58 300.97 (59.28) 358.94 (72.23) 2.51 .016* .76 
EBW (lbs) 153.47 (50.16) 190.94 (80.44) 1.86 .069 .53 149.59 (57.78) 198.00 (77.07) 2.10 .042* .64 
EDE-Q 
global 

2.82 (0.97) 2.37 (0.73) 1.36 .181 .39 2.68 (1.02) 1.95 (0.74) 2.00 .051* .61 

BES 19.95 (8.69) 14.60 (8.72) 1.74 .088 .50 17.75 (7.56) 11.22 (6.16) 2.39 .021* .73 
EES 34.45 (22.39) 28.10 (15.13) 0.85 .401 .25 27.00 (19.67) 12.78 (14.75) 2.02 .049* .62 
DERS 74.95 (19.50) 73.80 (23.49) 0.16 .873 .25 72.22 (22.55) 65.44 (19.15) 0.83 .412 .25 
BEST 21.58 (8.16) 20.90 (7.95) 0.24 .815 .07 20.00 (7.91) 19.78 (6.04) 0.08 .938 .02 
BIS-11 59.85 (9.07) 60.90 (10.56) 0.32 .752 .09 57.58 (12.34) 57.44 (12.20) 0.03 .976 .01 
CES-D 14.15 (11.24) 12.00 (9.42) 0.56 .580 .16 10.94 (9.27) 9.00 (6.89) 0.59 .560 .18 
STAI Y1 34.85 (9.47) 34.60 (9.11) 0.75 .940 .22 34.75 (10.07) 31.33 (8.69) 0.93 .356 .28 
STAI Y2 41.10 (9.69) 36.40 (9.69) 1.37 .177 .40 39.53 (12.11) 34.33 (8.53) 1.21 .233 .37 
CIA-3.0 14.55 (10.76) 9.00 (6.91) 2.00 .058 .58 13.78 (11.42) 5.22 (5.36) 3.28 .003** 1.00 
Note. Mean (standard deviation). EBW = excess body weight; BMI = body mass index; DBT-ST = Dialectical Behaviour Therapy-skills training; 
TAU = treatment as usual; EDE-Q global = Eating Disorder Examination-Questionnaire 6.0 global score; BES = Binge Eating Scale; EES = 
Emotional Eating Scale; DERS = Difficulties in Emotion Regulation Scale; BEST = Borderline Evaluation of Severity Over Time; BIS-11 = 
Barratt Impulsiveness Scale - Version 11; CES-D = Center for Epidemiological Studies Depression Scale; STAI = State Trait Anxiety Inventory 
for Adults – Form Y; Y1 = state anxiety; Y2 = trait anxiety; CIA-3.0 = Clinical Impairment Assessment Questionnaire-3.0.  
* p < .05. ** p < .01. 
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demonstrating a higher initial weight (358.94lbs versus 300.97lbs) and EBW (198.00lbs 

versus 149.49lbs) than females. Similarly, weight and EBW gender differences 

approached significance in the DBT-ST+TAU group (p’s = .071 and .069, respectively). 

Gender differences for BMI were not statistically significant within both conditions.       

3.7.3.4 Study completers versus non-completers. Among those that officially 

started the study (i.e., completed the entire battery of baseline measures and participated 

in the telephone interview), there were 95 study completers (DBT = 50; TAU = 45) and 

17 non-completers (DBT = 7; TAU = 10). As previously noted, participants could 

withdraw from the study and not withdraw from the bariatric pre-surgical program, 

therefore reference is made to study completers and study non-completers as opposed to 

treatment completers and non-completers. To assess for potential baseline differences 

between completers and non-completers, a series of independent sample t-tests and  

Pearson’s chi-square tests were conducted between study completers and non-completers 

(i.e., study drop outs) on each of the baseline measures, as well as abuse history and 

demographic variables (e.g., BMI, ethnicity, gender, age, diagnosis), and desirable 

responding. Independent t-tests were used for continuous measurements and Pearson’s 

chi-square test as appropriate for categorical measurements. There were no statistically 

significant differences detected between treatment completers and non-completers in 

regards to demographic data (see Table 15), abuse history (see Table 16), diagnostic 

summary data (see Table 17), or measure of desirable responding (see Table 18). In 

regards to baseline measures, independent sample t-tests detected statistically significant 

differences between study completers (M = 28.91, SD = 20.78) and non-completers (M = 

42.18, SD = 22.67) on the EES total score, t(110) = 2.39, p = .018, Cohen’s d = .46.  
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Table 15 

Demographic Information for Study Completers and Non-Completers    

 
 
Demographic Variable 

Study 
Completers 

(n = 95) 

Study Non-
Completers 

(n = 17) 

 
 

t (110) 

 
 
p 

 
Cohen’s  

d 
BMI (kg/m2) 50.73 (9.07) 53.89 (13.68) 1.22 .227 .23 
Weight (lbs) 314.35 (67.05) 320.36 (78.77) 0.33 .741 .06 
EBW (lbs) 160.16 (60.92) 167.56 (74.50) 0.45 .657 .09 
Age (years) 44.41 (10.06) 42.18 (9.53) 0.85 .397 .16 
Years of education 13.84 (1.71) 13.29 (1.21) 1.26 .209 .24 
    

x2 (df) 
 
p 

Cramer’s 
V 

Gender   0.64(1) .423 .76 
     Female 76 (80.0%) 15 (88.2%)    
     Male 19 (20.0%) 2 (11.8%)    
Ethnicity   0.46 (1) .831 .02 
     Caucasian 82 (86.3%) 15 (88.2%)    
     Other ethnicity 13 (13.7%) 2 (11.8%)    
          African  
          American 

2 (2.1%) 0    

          First Nations or     
          Métis 

11 (11.6%) 2 (11.8%)    

Educational level   0.41 (2) .816 .06 
     <12th grade 4 (4.2%) 1 (5.9%)    
     Grade 12 23 (24.2%) 3 (17.6%)    
     >12th grade 68 (71.6%) 13 (76.5%)    
Employment status   0.19 (1) .661 .04 
     Employed 77 (81.1%) 13 (13.7%)    
     Not employed 18 (18.9%) 4 (23.5%)    
Relationship status   1.53 (1) .216 .12 
     Not in a relationship 31 (32.6%) 3 (17.6%)    
     In a relationship 64 (67.4%) 14 (82.4%)    
Annual household 
income 

  0.49 (1) .486 .07 

    < $30,000 11 (11.6%) 3 (17.6%)    
     >$30,000 84 (88.4%) 14 (82.4%)    
Individual therapy      
    Current 6 (6.3%) 1 (5.9%) 0.35 (1) .553 .06 
    Past 59 (62.1%) 13 (76.5%) 1.30 (1) .255 .11 
Psychiatric medication      
     Current 36 (37.9%) 6 (35.3%) 0.04 (1) .838 .02 
     Past    51 (53.7%) 11 (64.7%) 0.71 (1) .400 .08 
Note. Number (%) or mean (standard deviation). EBW = excess body weight; BMI = 
body mass index.  
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Table 16 

History of Childhood Trauma Amongst Study Completers and Non-Completers 
 

 
 
Variable 

Study 
Completers 

(n = 95) 

Study Non-
Completers 

(n = 17) 

 
 

t(110) 

 
 
p 

 
Cohen’s 

d 
CTQ 44.37 (18.88) 45.06 (20.63) 0.14 .891 .03 
     Physical abuse  7.74 (3.58) 7.94 (5.27) 0.26 .841 .05 
     Emotional abuse  10.74 (5.26) 11.00 (5.62) 0.18 .857 .03 
     Sexual abuse 7.85 (5.52) 8.29 (5.80) 0.30 .764 .06 
     Physical neglect 10.35 (5.12) 6.88 (3.28) 0.76 .447 .14 
     Emotional neglect 7.68 (4.10) 10.94 (5.25) 0.44 .661 .08 
   x2 (1) p  
Demographic abuse history       
     Physical abuse 32 (33.7%) 6 (15.8%) 0.02 .897 .01 
     Sexual abuse 27 (28.4%) 6 (18.2%) 0.33 .567 .05 
     Emotional abuse 54 (56.8%) 9 (14.3%) 0.09 .765 .03 
     Experienced at least one  
     type of abuse 

60 (63.2%) 11 (64.7%) 0.02 .903 .01 

     Experienced physical  
     and sexual abuse 

16 (16.8%) 5 (29.4%) 1.50 .221 .12 

Note. Number (%) or mean (standard deviation). CTQ = Childhood trauma questionnaire. 
Demographic abuse history was based on the demographic questionnaire administered at 
the beginning of the battery of outcome measures, where participants identified whether 
they had ever experienced physical, sexual, and/or emotional abuse. 
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Table 17 

Baseline Diagnostic Summary For Study Completers and Non-Completers  

 
 
Variable 

Study 
Completers 

(n = 95) 

Study Non-
Completers 

(n = 17) 

 
 

t(110) 

 
 
p 

 
Cohen’s 

d 
# of lifetime diagnoses 0.79 (0.77) 1.06 (0.66) 1.35 .178 .26 
# of current diagnoses 0.74 (0.99) 0.76 (0.90) 0.11 .914 .02 
    

x2 (1) 
 
p 

Cramer’s 
V 

≥ 2 current diagnoses 17 (17.9%) 3 (17.6%) 0.00 .980 .00 
Current and lifetime diagnoses 31 (32.6%) 8 (47.1%) 1.32 .250 .11 
Note. Number (%) or mean (standard deviation). Diagnoses were established based on 
The Mini-International Neuropsychiatric Interview 6.0 and additional querying. 
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Table 18 

Frequency of Desirable Responding at Baseline Amongst Study Completers and Non-
Completers  
 

 
 
Variable 

Study 
Completers 

(n = 95) 

Study Non-
Completers 

(n = 17) 

 
 

x2 (2) 

 
 
p 

 
Cramer’s 

V 
MBMD desirability index   4.70 .095 .21 
     Unlikely a problem area 44 (46.3%) 4 (23.5%)    
     Possibly a problem area 35 (36.8%) 11 (64.7%)    
     Likely a problem area 16 (16.8%) 2 (2.7%)    
Note. Number (%). MBMD = Millon Behavioural Medicine Diagnostic scale. 
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Specifically, non-completers demonstrated higher levels of emotional eating pathology at 

baseline in comparison to the study completers. There were no further statistically 

significant differences on baseline measures between the two groups (see Table 19). 

3.7.4 Primary statistical analyses. Prior to the primary analyses, bivariate 

correlations were computed between the primary psychopathology outcome measures at 

T1 for the overall sample to examine the relationship between these variables with 

correlation coefficients ranging from .19 to .74 (see Table 20). To examine change in 

primary outcome variables (i.e., EDE-Q, BES, EES, DERS, BIS-11, BEST, CES-D, 

STAI, CIA-3.0, BMI, weight, and EBW loss) between and within groups, a series of 2 

(group: DBT-ST+TAU versus TAU) X 3 (assessment time: T1, T2, and T3) mixed model 

ANOVAs were completed. These findings will be reviewed below. 

3.7.4.1 Eating pathology. The EDE-Q, BES, EES, and CIA-3.0 were the 

dependent variables used to examine eating pathology in the mixed model ANOVAs. The  

EDE-Q global score and subscales (i.e., Dietary Restraint, Eating Concern, Shape 

Concern, and Weight Concern) were used to examine different dimensions of eating 

pathology. The BES total score and two derived factors (i.e., feelings and cognitions and 

behavioural manifestations of binge eating) were used to measure binge eating 

symptoms. The EES and three subscales (i.e., anger/frustration, anxiety, and depression) 

were used to examine emotional eating. Lastly, the CIA-3.0 was used to examine clinical 

impairment related to eating difficulties. Table 21 provides the means and standard 

deviations by group for each of the eating pathology outcome measures total scores and 

subscales. Further, Table 22 provides the mixed model ANOVAs main effects for the 

EDE-Q, BES, EES, and CIA-3.0 total scores (subscale main effects are described in the  
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Table 19 

Means, Standard Deviations, and Between Group Differences on Baseline Outcome 
Measures For Study Completers and Non-Completers  
  

 
 
Variable 

Study 
Completers 

(n = 95) 

Study Non-
Completers 

(n = 17) 

 
 

t(110) 

 
 
p 

 
Cohen’s 

d 
EDE-Q global 2.64 (0.97) 2.87 (0.92) 0.90 .372 .17 
BES 17.73 (8.38) 21.00 (6.31) 1.53 .129 .29 
EES 28.91 (20.78) 42.18 (22.67) 2.39 .018* .46 
DERS 72.89 (20.94) 73.18 (24.63) 0.05 .960 .01 
BEST 20.74 (7.79) 22.29 (7.10) 0.77 .444 .15 
BIS-11 58.87 (10.76) 62.82 (10.66) 1.40 .166 .27 
CES-D 12.22 (10.01) 13.76 (9.85) 0.59 .558 .11 
STAI Y1 34.45 (9.51) 36.41 (10.83) 0.77 .445 .15 
STAI Y2 39.37 (10.65) 39.59 (10.38) 0.08 .937 .02 
CIA-3.0 12.79 (10.60) 14.12 (11.61) 0.47 .640 .09 
Note. Mean (standard deviation). EDE-Q global = Eating Disorder Examination-
Questionnaire 6.0 global score; BES = Binge Eating Scale; EES = Emotional Eating 
Scale; DERS = Difficulties in Emotion Regulation Scale; BEST = Borderline Evaluation 
of Severity Over Time; BIS-11 = Barratt Impulsiveness Scale - Version 11; CES-D = 
Center for Epidemiological Studies Depression Scale; STAI = State Trait Anxiety 
Inventory for Adults – Form Y; Y1 = state anxiety; Y2 = trait anxiety; CIA-3.0 = Clinical 
Impairment Assessment Questionnaire-3.0.  
*p < .05. 
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Table 20 

Summary of Correlations Between Primary Psychological Outcome Measures at 
Baseline Across the Overall Sample 
 

Variable EDE-Q BES EES DERS BEST BIS CES-D STAI CIA 
EDE-Q —         
BES .67** —        
EES .48** .65** —       
DERS .49** .56** .41** —      
BEST .48** .40** .36** .69** —     
BIS-11 .19 .30** .20 .61** .52** —    
CES-D .36** .38** .36** .63** .71** .50** —   
STAI .45** .46** .29** .69** .68** .55** .74** —  
CIA-3.0 .60** .61** .47** .65** .59** .43** .61** .55** — 
Note. N = 95. EDE-Q global = Eating Disorder Examination-Questionnaire 6.0 global 
score; BES = Binge Eating Scale; EES = Emotional Eating Scale; DERS = Difficulties in 
Emotion Regulation Scale; BEST = Borderline Evaluation of Severity Over Time; BIS-
11 = Barratt Impulsiveness Scale - Version 11; CES-D = Center for Epidemiological 
Studies Depression Scale; STAI = State Trait Anxiety Inventory for Adults – Form Y1; 
Y1 = state anxiety; CIA-3.0 = Clinical Impairment Assessment Questionnaire-3.0.  
*p < .05. 
**p <.01 
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Table 21 

Eating Pathology Means and Standard Deviations Across Three Assessment Points By Group  

 T1 T2 T3 
 
Measures 

DBT-ST+TAU  
(n = 50) 

    TAU 
  (n = 45) 

DBT-ST+TAU  
(n = 50) 

    TAU            
  (n = 45) 

DBT-ST+TAU  
(n = 50) 

    TAU 
  (n = 45) 

EDE-Q 6.0 global 2.73 (0.94) 2.54 (1.01) 2.57 (0.81) 2.51 (0.95) 2.24 (0.69) 2.39 (0.98) 
     Dietary restraint 2.31 (1.30) 2.30 (1.26) 3.06 (0.77) 3.13 (0.94) 3.03 (0.89) 3.03 (1.05) 
     Eating concern 1.36 (1.25) 1.27 (1.43) 0.95 (0.91) 1.11 (1.26) 0.74 (0.68) 1.02 (1.07) 
     Shape concern 3.86 (1.16) 3.48 (1.52) 3.34 (1.44) 3.02 (1.50) 2.73 (1.32) 2.91 (1.58) 
     Weight concern 3.38 (1.05) 3.10 (1.22) 2.93 (0.87) 2.78 (1.13) 2.46 (0.85) 2.61 (1.13) 
     # of binge days 4.53 (6.60) 2.96 (5.01) 1.76 (2.55) 1.49 (3.17) 1.31 (1.50) 1.52 (2.23) 
     # of times binged 5.44 (7.02) 3.70 (6.17) 2.42 (3.10) 1.69 (3.20) 1.54 (1.94) 2.16 (2.60) 
BES  18.88 (8.87) 16.44 (7.71)  13.58 (7.86) 12.58 (6.97) 9.68 (5.35) 10.16 (6.15) 
     Feelings and  
     cognitions 

8.12 (4.29) 7.24 (4.01) 6.32 (4.05) 5.78 (3.94) 4.30 (2.81) 4.87 (3.37) 

     Behavioural 10.76 (5.29) 9.20 (4.50) 7.26 (4.37) 6.80 (3.58) 5.38 (3.19) 5.29 (3.33) 
EES    33.18 (21.16) 24.16 (19.51)    25.08 (20.54) 21.64 (19.50)    15.90 (15.96) 14.69 (13.78) 
     Anger/frustration   14.14 (10.97) 9.98 (9.49)   9.94 (10.10) 8.93 (9.17) 6.20 (7.43) 5.58 (6.47) 
     Anxiety 10.10 (7.23) 6.82 (6.36) 8.10 (7.35) 6.27 (6.62) 5.04 (5.15) 4.56 (4.73) 
     Depression    8.94 (4.95) 7.36 (5.44) 7.04 (4.66) 6.44 (5.01) 4.66 (4.37) 4.56 (4.26) 
CIA-3.0   13.44 (10.29) 12.07 (11.00) 8.96 (8.37) 7.62 (7.36) 5.10 (5.71) 6.87 (8.00) 
Note. Mean (standard deviation). T1 = time 1 (i.e., start of DBT-ST group/start of the Bariatric Surgical Assessment Clinic pre-
surgical program); T2 = time two (i.e., post-DBT-ST group/8 weeks); T3 = time three (i.e., 4 months post-DBT-ST group/end of the 
6-month bariatric pre-surgical program); DBT-ST = Dialectical Behaviour Therapy-skills training; TAU = treatment as usual; EDE-Q 
6.0 global = Eating Disorder Examination-Questionnaire 6.0 global score; # of binge days = number of days binge episodes occurred 
in the past 28 days as per the EDE-Q 6.0 item 15; # of times binged = number of times binge ate in the past 28 days as per the EDE-Q 
6.0 item 13; BES = Binge Eating Scale; Feelings and cognitions = feelings and cognitions related to binge eating; Behavioural = 
behavioural manifestations of binge eating; EES = Emotional Eating Scale; CIA-3.0 = Clinical Impairment Assessment 
Questionnaire-3.0. 
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 Table 22 

Mixed Model Analysis of Variance Results for the Treatment Conditions and Time 
Variables on Total Score Eating Pathology Scales 
 
Source and Variables   df  SS  MS F p η2 
EDE-Q 6.0 global 
scale 

      

  Between subjects    
   Treatments 1 0.08 0.08 0.04 .834 .000 
   Error 1 93 177.99 1.91    
  Within subjects    
   Time 1.782 5.02 2.82 9.65 <.001 .094 
   Treatments x Time 1.782 1.38 0.77 2.65 .080 .028 
   Error 2 165.714 48.41 0.29    
BES total score      
  Between subjects    
   Treatments 1 69.27 69.27 0.58 .449 .006 
   Error 1 93 11151.53 119.91    
  Within subjects    
   Time 1.821 2872.93 1577.25 75.16 <.001 .447 
   Treatments x Time 1.821 100.37 55.10 2.63 .080 .027 
   Error 2 169.40 3554.81 20.99    
EES total score      
  Between subjects    
   Treatments 1 1475.52 1475.52 1.74 .191 .018 
   Error 1 93 79104.66 850.59    
  Within subjects    
   Time 2 8592.13 4296.06 44.84 <.001 .325 
   Treatments x Time 2 767.62 383.81 4.01 .020 .041 
   Error 2 186 17818.77 95.80    
CIA-3.0 total score      
  Between subjects    
   Treatments 1 7.04 7.04 0.04 .836 .000 
   Error 1 93 15246.54 163.94    
  Within subjects    
   Time 1.687 2244.32 1330.12 38.06 <.001 .290 
   Treatments x Time 1.687 153.94 91.23 2.61 .086 .027 
   Error 2 156.92 5484.78 34.95    
Note. EDE-Q 6.0 global = Eating Disorder Examination-Questionnaire 6.0 global score; 
Treatments = Dialectical behaviour therapy-skills training plus treatment as usual 
compared to treatment as usual alone; Time referred to three assessment points; BES = 
Binge Eating Scale; EES = Emotional Eating Scale; CIA-3.0 = Clinical Impairment 
Assessment Questionnaire-3.0. 
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relevant sections below). 

3.7.4.1.1 EDE-Q global scale. A 2x3 mixed model ANOVA was completed with 

the EDE-Q as the dependent variable. Mauchly’s test was statistically significant X2 (2) = 

15.40, p < .001, indicating that the assumption of sphericity was violated. The Huynh- 

Feldt correction was used for both the main effect analysis of time and the interaction 

effect. Levene’s test was used to test the homogeneity of variance assumption. For the 

EDE-Q 6.0 global score, the variances were equal for both groups at T1, F(1, 93) = 0.00, 

p = .991, and T2, F(1, 93) = 0.86, p = .357, but not equal at T3, F(1, 93) = 5.19, p = .025. 

Log transformations and square root transformations were both applied to the EDE-Q 6.0 

to examine if either would improve the homogeneity of variance. No improvements were 

observed, rather the transformations appeared to make the variances more heterogeneous, 

therefore the original data were maintained in the analysis. 

The main effect of group, F(1, 93) = 0.04, p = .834, partial η2 < .001, was not 

statistically significant. There was a statistically significant main effect of time, F(1.782, 

165.714) = 9.65, p < .001, partial η2 = .094, which demonstrated a medium effect size. 

Specifically, differences in EDE-Q 6.0 scores were observed between T1 (M = 2.64, SD 

= 0.97), T2 (M = 2.54, SD = 0.88), and T3 (M = 2.31, SD = 0.84). Main effect contrasts 

for time revealed statistically significant differences between T1 and T3, t(94) = 3.81, p < 

.001, partial η2 = .134, T2 and T3 t(94) = 3.84, p < .001, partial η2 = .136, but not between 

T1 and T2, t(94) = 1.28, p = .203, partial η2 = .017.  

Simple main effect analyses indicated statistically significant differences between 

T1 and T3, t(49) = 4.01, p < .001, partial η2 = .247, T2 and T3, t(49) = 4.02, p < .001, 

partial η2 = .248, but no statistically significant difference between T1 and T2, t (49) = 
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1.50, p = .140, partial η2 = .044, for the DBT-ST+TAU group, whereas for the TAU 

group, T1 did not differ from T2, t (44) = 0.26, p = .799, partial η2 = .001, or T3, t (44) = 

1.28, p = .209, partial η2 = .036, and T2 did not differ from T3, t(44) = 1.41, p = .167,  

partial η2 = .043.  

What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.782, 165.714) = 2.65, p =.080, partial η2 = .028, was not 

statistically significant, but did demonstrate a small effect size. This finding suggests that 

there was a trend towards the EDE-Q 6.0 scores varying across time differently for the 

two groups. The interaction is plotted in Figure 2. Since the interaction effect approached 

significance, formal testing to see if the effect of group differed at two times was 

completed via two interaction contrasts. The first interaction contrast compared the T1 

and T2 mean difference for the DBT-ST+TAU group with that of the TAU comparison 

group, t(93) = 0.86, p = .392, partial η2 = .008, and failed to attain statistical significance. 

The second interaction contrast compared the T1 and T3 mean difference for the DBT-

ST+TAU group with that of the TAU group, t(93) = 2.00, p = .048, partial η2 = .041, and 

found a statistically significant interaction, with a small to medium effect size. 

Participants in the DBT-ST+TAU group demonstrated a greater reduction in eating 

pathology between T1 and T3, than participants in the TAU comparison group. 

3.7.4.1.2 EDE-Q 6.0 dietary restraint subscale. A 2x3 mixed model ANOVA was 

completed with the EDE-Q 6.0 Dietary Restraint subscale as the dependent variable. 

Mauchly’s test was statistically significant X2 (2) = 32.29, p < .001, indicating that the 

assumption of sphericity was violated. The Huynh-Feldt correction was used for both the 

main effect analysis of time and the interaction effect. Levene’s test indicated that the  
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Figure 2. Eating pathology interaction effect as measured by the Eating Disorder 

Examination Questionnaire 6.0 global score. EDE-Q 6.0 = Eating Disorder Examination 

Questionnaire 6.0.  
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variances were equal for both groups at T1, F(1, 93) = 0.02, p = .878, T2, F(1, 93) = 1.36, 

p = .247, and at T3, F(1, 93) = 0.65, p = .423, suggesting the homogeneity of variance 

assumption was met. 

The main effect of group, F(1, 93) = 0.02, p = .888, partial η2 < .001, was not 

statistically significant. There was a statistically significant main effect of time, F(1.581, 

147.047) = 18.51, p < .001, partial η2 = .166, which demonstrated a large effect size. 

Differences in the Dietary Restraint subscale scores were observed between T1 (M = 

2.31, SD = 1.27), T2 (M = 3.09, SD = 0.85), and T3 (M = 3.03, SD = 0.97). Main effect 

contrasts for time revealed statistically significant differences between T1 and T2, t(94) = 

4.94, p < .001, partial η2 = .206, T1 and T3, t(94) = 4.43, p < .001, partial η2 = .173, but 

not T2 and T3, t(94) = 0.68, p = .501, partial η2 = .005. 

Simple main effect analyses indicated statistically significant differences between  

T1 and T2, t(49) = 3.51, p = .001, partial η2 = .201, and T1 and T3, t(49) = 3.28, p = .002, 

partial η2 = .180, but not T2 and T3, t(49) = 0.28, p = .785, partial η2 = .002, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t(44) = 3.44, p = .001, partial η2 = .212, and T1 and T3, 

t(44) = 2.95, p = .005, partial η2 = .165, but not T2 and T3, t(44) = 0.62, p = .536, partial 

η2 = .009, for the TAU group. 

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.581, 147.047) = 0.05, p =.914, partial η2 < .001, was not 

statistically significant. The interaction is plotted in Figure 3. No formal testing of the 

interaction main effect (i.e., interaction contrasts) were completed for the Dietary 

Restraint subscale score, given the distance of the critical p value from a statistically  
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Figure 3. Dietary restraint interaction effect. EDE-Q 6.0 = Eating Disorder Examination 

Questionnaire 6.0. 
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significant alpha of .05. 

3.7.4.1.3 EDE-Q 6.0 eating concern subscale. A 2x3 mixed model ANOVA was 

completed with the EDE-Q 6.0 Eating Concern subscale as the dependent variable. 

Mauchly’s test was statistically significant X2 (2) = 12.64, p = .002, indicating that the 

assumption of sphericity was violated. The Huynh-Feldt correction was used for both the 

main effect analysis of time and the interaction effect. The assumption of homogeneity of 

variance was met at T1, F(1, 93) = 0.26, p = .613, and T2, F(1, 93) = 3.55, p = .063, but 

not at T3, F(1, 93) = 6.79, p = .011. Log transformations and square root transformations 

were both applied to the EDE-Q 6.0 eating concern subscale to examine if either would 

improve the homogeneity of variance. No improvements were observed, rather the 

transformations appeared to make the variances more heterogeneous, therefore the 

original data was maintained in the analysis. 

 The main effect of group, F(1, 93) = 0.35, p = .554, partial η2 = .004, was not 

statistically significant. There was a statistically significant main effect of time, F(1.824, 

169.612) = 5.12, p = .001, partial η2 = .081, which demonstrated a medium effect size. 

Differences in the Dietary Restraint subscale scores were observed between T1 (M = 

1.32, SD = 1.34), T2 (M = 1.03, SD = 1.09), and T3 (M = 0.87, SD = 0.89). Main effect 

contrasts for time revealed statistically significant differences between T1 and T2, t(94) = 

2.62, p = .010, partial η2 = .068, T1 and T3, t(94) = 3.60, p = .001, partial η2 = .121, but 

not T2 and T3, t(94) = 1.71, p = .090, partial η2 = .030. 

Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 2.77, p = .008, partial η2 = .136, and T1 and T3, t(49) = 3.94, p < .001, 

partial η2 = .241, but not T2 and T3, t(49) = 1.95, p = .057, partial η2 = .072, for the DBT-
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ST+TAU group, whereas for the TAU group, T1 did not differ from T2, t (44) = 0.95, p = 

.349, partial η2 = .020, or T3, t (44) = 1.31, p = .196, partial η2 = .038, and T2 did not 

differ from T3, t(44) = 0.63, p = .529, partial η2 = .009. 

What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.824, 169.612) = 1.48, p =.231, partial η2 = .016, was not 

statistically significant, but did demonstrate a small effect size. This finding suggests that 

there may have been a trend in the data towards the EDE-Q 6.0 Eating Concern subscale 

scores varying across time differently for the two groups, but it did not reach statistical 

significance. The interaction is plotted in Figure 4. No formal testing of the interaction 

main effect (i.e., interaction contrasts) were completed for the Eating Concern subscale 

score, given the distance of the critical p value from a statistically significant alpha of .05.  

3.7.4.1.4 EDE-Q 6.0 shape concern subscale. A 2x3 mixed model ANOVA was 

completed with the EDE-Q 6.0 Shape Concern subscale as the dependent variable. 

Mauchly’s test of sphericity was not statistically significant, X2 (2) = 5.10, p = .078, 

indicating the sphericity assumption was met. The assumption of homogeneity of 

variance was met at T2, F(1, 93) = 0.02, p = .897, and T3, F(1, 93) = 1.57, p = .213, but 

not at T1, F(1, 93) = 4.62, p = .034. Log transformations and square root transformations 

were both applied to the EDE-Q 6.0 shape concern subscale to examine if either would 

improve the homogeneity of variance. No improvements were observed, rather the 

transformations appeared to make the variances more heterogeneous, therefore the  

original data was maintained in the analysis.      

The main effect of group, F(1, 93) = 0.45, p = .502, partial η2 = .005, was not 

statistically significant. There was a statistically significant main effect of time, F(2, 186)  
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Figure 4. Eating concern interaction effect. EDE-Q 6.0 = Eating Disorder Examination 

Questionnaire 6.0. 
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= 31.00, p < .001, partial η2 = .250, which demonstrated a large effect size. Differences in 

the Shape Concern subscale scores were observed between T1 (M = 3.68, SD = 1.35), T2 

(M = 3.18, SD = 1.47), and T3 (M = 2.81, SD = 1.45). Main effect contrasts for time 

revealed statistically significant differences between T1 and T2, t(94) = 4.26, p < .001, 

partial η2 = .162, T1 and T3, t(94) = 7.54, p < .001, partial η2 = .377, and T2 and T3, t(94) 

= 3.77, p < .001, partial η2 = .131. 

Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 3.32, p = .002, partial η2 = .184, and T1 and T3, t(49) = 6.80, p < .001, 

partial η2 = .486, and T2 and T3, t(49) = 3.97, p < .001, partial η2 = .243, for the DBT-

ST+TAU group. Similarly, simple main effect analyses of the TAU group demonstrated 

statistically significant differences between T1 and T2, t (44) = 2.67, p = .011, partial η2 

= .139, T1 and T3, t (44) = 3.90, p < .001, partial η2 = .257, but not T2 and T3, t(44) = 

1.01, p = .317, partial η2 = .023.  

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(2, 186) = 3.98, p =.02, partial η2 = .041, was statistically significant, 

and demonstrated a small to medium effect size. This effect indicated that Shape Concern 

subscale scores varied across time differently for the two groups. The interaction is 

plotted in Figure 5. To formally test if the effect of group differed at the two times, two 

interaction contrasts were evaluated. The first interaction contrast compared the T1 and 

T2 mean difference for the DBT-ST+TAU group with that of the TAU comparison 

group, t(93) = 0.26, p = .797, partial η2 = .001 and failed to attain statistical significance. 

The second interaction contrast compared the T1 and T3 mean difference for the DBT-

ST+TAU group with that of the TAU group, t(93) = 2.54, p = .013, partial η2 = .063, and  
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Figure 5. Shape concern interaction effect. EDE-Q = Eating Disorder Examination 

Questionnaire. 
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found a statistically significant interaction, with a medium effect size. Participants in the 

DBT-ST+TAU group demonstrated a greater reduction in shape concerns between T1 

and T3, than participants in the TAU comparison group. 

3.7.4.1.5 EDE-Q 6.0 weight concern subscale. A 2x3 mixed model ANOVA was 

completed with the EDE-Q 6.0 Weight Concern subscale as the dependent variable. 

Mauchly’s test was statistically significant X2 (2) = 9.33, p = .009, indicating that the 

assumption of sphericity was violated. The Huynh-Feldt correction was used for both the 

main effect analysis of time and the interaction effect. The assumption of homogeneity of 

variance was met at T1, F(1, 93) = 0.60, p = .442, but not at T2, F(1, 93) = 5.35, p = .023, 

and T3, F(1, 93) = 4.88, p = .030. Log transformations and square root transformations 

were both applied to the EDE-Q 6.0 weight concern subscale to examine if either would 

improve the homogeneity of variance. No improvements were observed, rather the 

transformations appeared to make the variances more heterogeneous, therefore the 

original data was maintained in the analysis.      

 The main effect of group, F(1, 93) = 0.25, p = .620, partial η2 = .003, was not 

statistically significant. There was a statistically significant main effect of time, F(1.879, 

174.712) = 32.56, p < .001, partial η2 = .259, which demonstrated a large effect size. 

Differences in the Weight Concern subscale scores were observed between T1 (M = 3.25, 

SD = 1.14), T2 (M = 2.86, SD = 1.00), and T3 (M = 2.53, SD = 0.99). Main effect 

contrasts for time revealed statistically significant differences between T1 and T2, t(94) = 

4.49, p < .001, partial η2 = .176, T1 and T3, t(94) = 7.14, p < .001, partial η2 = .352, and 

T2 and T3, t(94) = 4.28, p < .001, partial η2 = .163. 

Simple main effect analyses indicated statistically significant differences between  
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T1 and T2, t(49) = 4.62, p < .001, partial η2 = .303, and T1 and T3, t(49) = 6.76, p < .001, 

partial η2 = .482, and T2 and T3, t(49) =4.44, p < .001, partial η2 = .287 for the DBT-

ST+TAU group. Similarly, simple main effect analyses of the TAU group demonstrated 

statistically significant differences between T1 and T2, t (44) = 2.17, p = .035, partial η2 

= .097, T1 and T3, t (44) = 3.46, p = .001, partial η2 = .213, but not between T2 and T3, 

t(44) = 1.59, p = .119, partial η2 = .054.  

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.879, 174.712) = 3.07, p =.052, partial η2 = .032, was statistically 

significant, and demonstrated a small effect size. This finding suggests that there was a 

trend towards the Weight Concern subscale scores varying across time differently for the 

two groups. The interaction is plotted in Figure 6. To formally test if the effect of group 

differed at the two times, two interaction contrasts were evaluated. The first interaction 

contrast compared the T1 and T2 mean difference for the DBT-ST+TAU group with that 

of the TAU comparison group, t(93) = 0.76, p = .449, partial η2 = .006 and failed to attain 

statistical significance. The second interaction contrast compared the T1 and T3 mean 

difference for the DBT-ST+TAU group with that of the TAU group, t(93) = 2.19, p = 

.031, partial η2 = .047, and found a statistically significant interaction, with a small to 

medium effect size. Participants in the DBT-ST+TAU group demonstrated a greater 

reduction in weight concerns between T1 and T3, than participants in the TAU 

comparison group.  

3.7.4.1.6 EDE-Q 6.0 number of binges (item 13). A 2x3 mixed model ANOVA 

was completed with the EDE-Q 6.0 item 13 score (i.e., number of times binged in the 

past 28 days) as the dependent variable. Mauchly’s test was statistically significant X2 (2)  
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Figure 6. Weight concern interaction effect. EDE-Q 6.0 = Eating Disorder Examination 

Questionnaire 6.0. 
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= 51.09, p < .001, indicating that the assumption of sphericity was violated. The 

Greenhouse-Geisser correction was used for both the main effect analysis of time and the 

interaction effect. The assumption of homogeneity of variance was met at T1, F(1, 93) = 

0.23, p = .636, T2, F(1, 93) = 1.31, p = .256, and T3, F(1, 93) = 3.80, p = .054. 

The main effect of group, F(1, 93) = 1.086, p = .300, partial η2 = .012, was not 

statistically significant, but did demonstrate a small effect size. There was a statistically 

significant main effect of time, F(1.402, 130.426) = 12.78, p < .001, partial η2 = .121, 

which demonstrated a medium to large effect size. Differences in the number of times 

binged were observed between T1 (M = 4.62, SD = 6.65), T2 (M = 2.07, SD = 3.15), and 

T3 (M = 1.83, SD = 2.28). Main effect contrasts for time revealed statistically significant 

differences between T1 and T2, t(94) = 3.72, p < .001, partial η2 = .128, and T1 and T3, 

t(94) = 3.97, p < .001, partial η2 = .144, but not between T2 and T3, t(94) = 0.68, p = 

.500, partial η2 = .005.  

Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 3.08, p = .003, partial η2 = .162, and T1 and T3, t(49) = 3.73, p = .001, 

partial η2 = .221, but not between T2 and T3, t(49) = 1.92, p = .060, partial η2 = .070, for 

the DBT-ST+TAU group. Similarly, simple main effect analyses of the TAU group 

demonstrated statistically significant differences between T1 and T2, t (44) = 2.12, p = 

.040, partial η2 = .092, but not between T1 and T3, t (44) = 1.73, p = .090, partial η2 = 

.064, and T2 and T3, t(44) = 0.86, p = .396, partial η2 = .016.  

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.402, 130.426) = 1.94, p =.160, partial η2 = .020, was not 

statistically significant, but did demonstrated a small effect size. This finding suggests 
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that there was a trend towards the number of times binged varying across time differently 

for the two groups. The interaction is plotted in Figure 7. Since the interaction effect 

approached significance, formal testing to see if the effect of group differed at two times 

was completed via two interaction contrasts. The first interaction contrast compared the 

T1 and T2 mean difference for the DBT-ST+TAU group with that of the TAU 

comparison group, t(93) = 0.74, p = .461, and failed to attain statistical significance. The 

second interaction contrast compared the T1 and T3 mean difference for the DBT- 

ST+TAU group with that of the TAU group, t(93) = 1.70, p = .093, partial η2 = .030, and 

just failed to attain statistical significance (i.e., approached significance), with a small 

effect size. Although not statistically significant, there was a trend in the data suggesting 

that participants in the DBT-ST+TAU group demonstrated a slightly greater reduction the 

number of times binged over the past 28 days between T1 and T3 than participants in the 

TAU comparison group. 

3.7.4.1.7 BES total score. A 2x3 mixed model ANOVA was completed with the 

BES as the dependent variable. Mauchly’s test was statistically significant X2 (2) = 12.79, 

p = .002, indicating that the assumption of sphericity was violated. The Huynh-Feldt 

correction was used for both the main effect analysis of time and the interaction effect. 

The assumption of homogeneity of variance was met at all three times. For BES scores, 

the variances were equal at T1, F(1, 93) = 1.86, p = .176, T2, F(1, 93) = 1.96, p = .165, 

and at T3, F(1, 93) = 0.00, p = .968.   

 The main effect of group, F(1, 93) = 0.58, p = .449, partial η2 = .006, was not 

statistically significant. There was a statistically significant main effect of time, F(1.821, 

169.397) = 75.16, p < .001, partial η2 = .447, which demonstrated a large effect size.    
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Figure 7. Number of times binged interaction effect. EDE-Q 6.0 = Eating Disorder 

Examination Questionnaire 6.0. 
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Differences in BES scores were observed between T1 (M = 17.73, SD = 8.38), T2 (M = 

13.11, SD = 7.43), and T3 (M = 9.91, SD = 5.72). Main effect contrasts for time revealed 

statistically significant differences between T1 and T2, t(94) = 7.19, p < .001, partial η2 = 

.355, T1 and T3, t(94) = 10.64, p < .001, partial η2 = .547, and T2 and T3, t(94) = 6.10, p 

< .001, partial η2 = .283.  

 Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 5.44, p < .001, partial η2 = .377, T1 and T3, t(49) = 8.71, p < .001, 

partial η2 = .607, and T2 and T3, t(49) = 4.86, p < .001, partial η2 = .325, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t (44) = 4.75, p < .001, partial η2 = .339, T1 and T3, t 

(44) = 6.45, p < .001, partial η2 = .486, and T2 and T3, t(44) = 3.75, p = .001, partial η2 = 

.242, for the TAU group. 

What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.821, 169.397) = 2.63, p =.080, partial η2 = .027, was not 

statistically significant, but did demonstrate a small effect size. This finding suggests that 

there was a trend towards the BES total scores varying across time differently for the two 

groups. The interaction is plotted in Figure 8 Since the interaction effect approached 

significance, formal testing to see if the effect of group differed at two times was 

completed via two interaction contrasts. The first interaction contrast compared the T1 

and T2 mean difference for the DBT-ST+TAU group with that of the TAU comparison 

group, t(93) = 1.13, p = .264, partial η2 = .013, and failed to attain statistical significance. 

The second interaction contrast compared the T1 and T3 mean difference for the DBT-

ST+TAU group with that of the TAU group, t(93) = 2.03, p = .045, partial η2 = .042, and 
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Figure 8. Binge eating symptoms interaction effect. BES = Binge Eating Scale.  
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found a statistically significant interaction, with a small to medium effect size. 

Participants in the DBT-ST+TAU group demonstrated a greater reduction in binge eating 

symptoms between T1 and T3, than participants in the TAU comparison group. 

3.7.4.1.8 BES factor 1 score. A 2x3 mixed model ANOVA was completed with 

the BES factor 1 (i.e., Feelings and Cognitions associated with binge eating) as the 

dependent variable. Mauchly’s test was not statistically significant X2 (2) = 2.71, p = 

.258, indicating the sphericity assumption was met. For BES factor 1 scores, the 

variances were equal at T1, F(1, 93) = 0.61, p = .438, T2, F(1, 93) = 0.20, p = .655, and 

at T3, F(1, 93) = 0.92, p = .341, suggesting the homogeneity of variance assumption was 

met. 

 The main effect of group, F(1, 93) = 0.17, p = .680, partial η2 = .002, was not 

statistically significant. There was a statistically significant main effect of time, F(2, 186) 

= 48.16, p < .001, partial η2 = .341, which demonstrated a large effect size. Differences in 

BES scores were observed between T1 (M = 7.71, SD = 4.16), T2 (M = 6.06, SD = 3.99), 

and T3 (M = 3.57, SD = 3.08). Main effect contrasts for time revealed statistically 

significant differences between T1 and T2, t(94) = 5.41, p < .001, partial η2 = .237, T1 

and T3, t(94) = 9.03, p < .001, partial η2 = .465, and T2 and T3, t(94) = 4.94, p < .001, 

partial η2 = .206.  

Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 4.04, p < .001, partial η2 = .250, T1 and T3, t(49) = 7.78, p < .001, 

partial η2 = .552, and T2 and T3, t(49) = 4.29, p < .001, partial η2 = .273, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t (44) = 3.57, p = .001, partial η2 = .224 T1 and T3, t (44)  
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= 5.06, p < .001, partial η2 = .368, and T2 and T3, t(44) = 2.59, p = .013, partial η2 =   

.132, for the TAU group. 

 What is of greatest interest is the interaction effect of treatment by time. The  

interaction effect, F(2, 186) = 2.86, p =.060, partial η2 = .030, was not statistically 

significant, but did demonstrate a small effect size. This finding suggests that there was a 

trend towards the BES factor 1 scores varying across time differently for the two groups. 

The interaction is plotted in Figure 9. Since the interaction effect approached 

significance, formal testing to see if the effect of group differed at two times was 

completed via two interaction contrasts. The first interaction contrast compared the T1 

and T2 mean difference for the DBT-ST+TAU group with that of the TAU comparison 

group, t(93) = 0.56, p = .577, partial η2 = .003 and failed to attain statistical significance. 

The second interaction contrast compared the T1 and T3 mean difference for the DBT-

ST+TAU group with that of the TAU group, t(93) = 2.13, p = .036, partial η2 = .046, and 

found a statistically significant interaction, with a small to medium effect size. 

Participants in the DBT-ST+TAU group experienced a greater reduction in feelings and 

cognitions related to binge eating between T1 and T3, than participants in the TAU 

comparison group.                

3.7.4.1.9 BES factor 2 score. A 2x3 mixed model ANOVA was completed with 

the BES factor 2 (i.e., Behavioural Manifestations of binge eating) as the dependent 

variable. Mauchly’s test was statistically significant X2 (2) = 22.39, p < .001, indicating 

the sphericity assumption was violated. The Huynh-Feldt correction was used for both 

the main effect analysis of time and the interaction effect. The assumption of 

homogeneity of variance was met at all three times. For BES factor 2 scores, the  
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Figure 9. BES Factor 1 interaction effect. BES = Binge Eating Scale; Factor 1 = Feelings 

and cognitions associated with binge eating. 

 

 

 

 

 

 

 



  
 

 158 

variances were equal at T1, F(1, 93) = 1.52, p = .221, T2, F(1, 93) = 2.70, p = .104, and  

at T3, F(1, 93) = 0.03, p = .868.   

The main effect of group, F(1, 93) = 0.99, p = .323, partial η2 = .010, was not 

statistically significant, but did demonstrate a small effect size. There was a statistically 

significant main effect of time, F(1.688, 157.020) = 68.14, p < .001, partial η2 = .423, 

which demonstrated a large effect size. Differences in BES factor 2 scores were observed 

between T1 (M = 10.02, SD = 4.97), T2 (M = 7.04, SD = 4.00), and T3 (M = 5.34, SD = 

3.24). Main effect contrasts for time revealed statistically significant differences between 

T1 and T2, t(94) = 7.15, p < .001, partial η2 = .352, T1 and T3, t(94) = 9.89, p < .001, 

partial η2 = .510, and T2 and T3, t(94) = 5.64, p < .001, partial η2 = .253.  

 Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 5.49, p < .001, partial η2 = .381, T1 and T3, t(49) = 7.73, p < .001, 

partial η2 = .549, and T2 and T3, t(49) = 4.23, p < .001, partial η2 = .268, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t (44) = 4.65, p < .001, partial η2 = .330, T1 and T3, t 

(44) = 6.30, p < .001, partial η2 = .474, and T2 and T3, t(44) = 3.71, p = .001, partial η2 = 

.238, for the TAU group. 

What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.688, 157.020) = 1.80, p =.174, partial η2 = .019, was not 

statistically significant, but did demonstrate a small effect size. This finding suggests that 

there was a trend towards the BES factor 2 scores varying across time differently for the 

two groups. The interaction is plotted in Figure 10. No formal testing of the interaction 

main effect (i.e., interaction contrasts) were completed for the BES factor 2 score, given  
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Figure 10. BES Factor 2 interaction effect. BES = Binge Eating Scale; Factor 2 = 

Behavioural manifestations of binge eating. 
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the distance of the critical p value from a statistically significant alpha of .05.  

3.7.4.1.10 EES total score. A 2x3 mixed model ANOVA was completed with the 

EES as the dependent variable. Mauchly’s test of sphericity was not statistically 

significant, X2 (2) = 3.74, p = .154, indicating the sphericity assumption was met. 

Levene’s test indicated that the variances were equal for both groups at T1, F(1, 93) = 

0.60, p = .440, T2, F(1, 93) = 0.25, p = .622, and T3, F(1, 93) = 0.32, p = .575, 

suggesting the homogeneity of variance assumption was met. 

 The main effect of group, F(1, 93) = 1.74, p = .191, partial η2 = .018, was not 

statistically significant, but did demonstrate a small effect size. There was a statistically 

significant main effect of time, F(2, 186) = 44.84, p < .001, partial η2 = .325, which 

demonstrated a large effect size. Differences in EES scores were observed between T1 

(M = 28.91, SD = 20.78), T2 (M = 23.45, SD = 20.02), and T3 (M = 15.33, SD = 14.90). 

Main effect contrasts for time revealed statistically significant differences between T1 

and T2, t(94) = 3.95, p < .001, partial η2 = .142, T1 and T3, t(94) = 8.50, p < .001, partial 

η2 = .434, and T2 and T3, t(94) = 6.08, p < .001, partial η2 = .283.  

 Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 4.42, p < .001, partial η2 = .285, T1 and T3, t(49) = 7.54, p < .001, 

partial η2 = .537, and T2 and T3, t(49) = 4.69, p < .001, partial η2 = .310, for the DBT-

ST+TAU group, whereas for the TAU group, T1 did not differ from T2, t (44) = 1.25, p = 

.219, partial η2 = .034, but T1 did significantly differ from T3, t (44) = 4.57, p < .001, 

partial η2 = .322, and T2 significantly differed from T3, t(44) = 3.86, p < .001, partial η2 

= .253.  

What is of greatest interest is the interaction effect of treatment by time. The  
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interaction effect, F(2, 186) = 4.01, p =.020, partial η2 = .041, was statistically 

significant, and demonstrated a small to medium effect size. This effect indicated that 

EES scores varied across time differently for the two groups. The interaction is plotted in 

Figure 11. To formally test if the effect of group differed at the two times, two interaction 

contrasts were evaluated. The first interaction contrast compared the T1 and T2 mean 

difference for the DBT-ST+TAU group with that of the TAU comparison group, t(93) = 

2.06, p = .042, partial η2 = .043 and found a statistically significant result, with a small to 

medium effect size. The second interaction contrast compared the T1 and T3 mean 

difference for the DBT-ST+TAU group with that of the TAU group, t(93) = 2.15, p = 

.014, partial η2 = .063, and found a statistically significant interaction, with a medium 

effect size. Participants in the DBT-ST+TAU group demonstrated a greater reduction in 

emotional eating between T1 and T2, and T1 and T3, than participants in the TAU 

comparison group. 

3.7.4.1.11 EES anger/frustration subscale score. A 2x3 mixed model ANOVA 

was completed with the EES anger/frustration subscale as the dependent variable. 

Mauchly’s test of sphericity was not statistically significant, X2 (2) = 4.17, p = .125, 

indicating the sphericity assumption was met. Levene’s test indicated that the variances 

were equal for both groups at T1, F(1, 93) = 3.37, p = .070, T2, F(1, 93) = 0.38, p = .541, 

and T3, F(1, 93) = 0.52, p = .451, suggesting the homogeneity of variance assumption 

was met.  

 The main effect of group, F(1, 93) = 1.36, p = .247, partial η2 = .014, was not 

statistically significant, but did demonstrate a small effect size. There was a statistically 

significant main effect of time, F(2, 186) = 33.85, p < .001, partial η2 = .267, which  
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Figure 11. Emotional eating interaction effect. EES = Emotional Eating Scale. 
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demonstrated a large effect size. Differences in EES scores were observed between T1 

(M = 12.17, SD = 10.45), T2 (M = 9.46, SD = 9.64), and T3 (M = 5.91, SD = 6.97). Main  

effect contrasts for time revealed statistically significant differences between T1 and T2, 

t(94) = 3.70, p < .001, partial η2 = .127, T1 and T3, t(94) = 7.44, p < .001, partial η2 = 

.370, and T2 and T3, t(94) = 5.06, p < .001, partial η2 = .214.  

Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 4.25, p < .001, partial η2 = .269, T1 and T3, t(49) = 6.53, p < .001, 

partial η2 = .465, and T2 and T3, t(49) = 3.51, p = .001, partial η2 = .200, for the DBT-

ST+TAU group, whereas for the TAU group, T1 did not differ from T2, t (44) = 1.01, p = 

.320, partial η2 = .022, but T1 did significantly differ from T3, t (44) = 3.98, p < .001, 

partial η2 = .265, and T2 significantly differed from T3, t(44) = 3.71, p = .001, partial η2 

= .239. 

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(2, 186) = 3.33, p =.038, partial η2 = .035, was statistically 

significant, and demonstrated a small effect size. This effect indicated that EES 

anger/frustration subscale scores varied across time differently for the two groups. The 

interaction is plotted in Figure 12. To formally test if the effect of group differed at the 

two times, two interaction contrasts were evaluated. The first interaction contrast 

compared the T1 and T2 mean difference for the DBT-ST+TAU group with that of the 

TAU comparison group, t(93) = 2.20, p = .030, partial η2 = .049, and found a statistically 

significant interaction, with a small to medium effect size. The second interaction 

contrast compared the T1 and T3 mean difference for the DBT-ST+TAU group with that 

of the TAU group, t(93) = 2.15, p = .035, partial η2 = .047, and found a statistically  
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Figure 12. Emotional eating related to anger and frustration interaction effect. EES = 

Emotional Eating Scale. 
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significant interaction, with a small to medium effect size. Participants in the DBT-  

ST+TAU group demonstrated a greater reduction in emotional eating related to anger and 

frustration between T1 and T2, and T1 and T3, than participants in the TAU group. 

3.7.4.1.12 EES anxiety subscale score. A 2x3 mixed model ANOVA was 

completed with the EES anxiety subscale as the dependent variable. Mauchly’s test of 

sphericity was not statistically significant, X2 (2) = 1.89, p = .388, indicating the 

sphericity assumption was met. Levene’s test indicated that the variances were equal for 

both groups at T1, F(1, 93) = 0.47, p = .493, T2, F(1, 93) = 2.11, p = .150, and T3, F(1, 

93) = 0.31, p = .580, suggesting the homogeneity of variance assumption was met. 

The main effect of group, F(1, 93) = 2.53, p = .115, partial η2 = .027, was not statistically 

significant, but did demonstrate a small effect size. There was a statistically significant 

main effect of time, F(2, 186) = 28.77, p < .001, partial η2 = .236, which demonstrated a 

large effect size. Differences in EES scores were observed between T1 (M = 8.55, SD = 

6.99), T2 (M = 7.23, SD = 7.04), and T3 (M = 4.81, SD = 4.93). Main effect contrasts for 

time revealed statistically significant differences between T1 and T2, t(94) = 2.73, p = 

.008, partial η2 = .073, T1 and T3, t(94) = 6.93, p < .001, partial η2 = .338, and T2 and T3, 

t(94) = 5.18, p < .001, partial η2 = .222.  

Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 3.11, p = .003, partial η2 = .164, T1 and T3, t(49) = 6.76, p < .001, 

partial η2 = .482, and T2 and T3, t(49) = 4.56, p < .001, partial η2 = .298, for the DBT-

ST+TAU group, whereas for the TAU group, T1 did not differ from T2, t (44) = 0.78, p = 

.442, partial η2 = .013, but T1 did significantly differ from T3, t (44) = 3.13, p = .003, 

partial η2 = .182, and T2 significantly differed from T3, t(44) = 2.68, p = .010, partial η2  
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= .141.  

What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(2, 186) = 4.06, p =.019, partial η2 = .042, was statistically 

significant, and demonstrated a small to medium effect size. This effect indicated that 

EES anxiety subscale scores varied across time differently for the two groups. The 

interaction is plotted in Figure 13. To formally test if the effect of group differed at the 

two times, two interaction contrasts were evaluated. The first interaction contrast  

compared the T1 and T2 mean difference for the DBT-ST+TAU group with that of the 

TAU comparison group, t(93) = 1.39, p = .168, partial η2 = .024 and failed to attain 

statistical significance.. The second interaction contrast compared the T1 and T3 mean 

difference for the DBT-ST+TAU group with that of the TAU group, t(93) = 2.69, p = 

.008, partial η2 = .071, and found a statistically significant interaction, with a medium 

effect size. Participants in the DBT- ST+TAU group demonstrated a greater reduction in 

emotional eating related to anxiety between T1 and T3, than participants in the TAU 

comparison group. 

3.7.4.1.13 EES depression subscale score. A 2x3 mixed model ANOVA was 

completed with the EES depression subscale as the dependent variable. Mauchly’s test of 

sphericity was statistically significant, X2 (2) = 1.89, p = .388, indicating the sphericity 

assumption was violated. The Huynh-Feldt correction was used for both the main effect 

analysis of time and the interaction effect. Levene’s test indicated that the variances were 

equal for both groups at T1, F(1, 93) = 1.62, p = .207, T2, F(1, 93) = 0.37, p = .546, and 

T3, F(1, 93) = 0.01, p = .937, suggesting the homogeneity of variance assumption was 

met.  
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Figure 13. Emotional eating related to anxiety interaction effect. EES = Emotional Eating 

Scale. 
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The main effect of group, F(1, 93) = 0.73, p = .395, partial η2 = .008, was not 

statistically significant. There was a statistically significant main effect of time, F(1.938, 

180.271) = 48.19, p < .001, partial η2 = .341, which demonstrated a large effect size. 

Differences in EES scores were observed between T1 (M = 8.19, SD = 5.22), T2 (M =   

6.76, SD = 4.82), and T3 (M = 4.61, SD = 4.30). Main effect contrasts for time revealed 

statistically significant differences between T1 and T2, t(94) = 4.14, p < .001, partial η2 = 

.154, T1 and T3, t(94) = 8.72, p < .001, partial η2 = .447, and T2 and T3, t(94) = 6.45, p < 

.001, partial η2 = .306.  

 Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 3.59, p = .001, partial η2 = .208, T1 and T3, t(49) = 7.14, p < .001, 

partial η2 = .510, and T2 and T3, t(49) = 4.95, p < .001, partial η2 = .334, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t (44) = 2.14, p = .038, partial η2 = .095, T1 and T3, t 

(44) = 5.20, p < .001, partial η2 = .381, and T2 and T3, t(44) = 4.09, p < .001, partial η2 = 

.275, for the TAU group. 

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.938, 180.271) = 2.16, p =.121, partial η2 = .023, was not 

statistically significant, but did demonstrate a small effect size. This finding suggests that 

there was a trend towards the EES depression subscale scores varying across time 

differently for the two groups. The interaction is plotted in Figure 14. Since the 

interaction effect approached significance, formal testing to see if the effect of group 

differed at two times was completed via two interaction contrasts. The first interaction 

contrast compared the T1 and T2 mean difference for the DBT-ST+TAU group with that  
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Figure 14. Emotional eating related to depression interaction effect. EES = Emotional 

Eating Scale. 
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of the TAU comparison group, t(93) = 1.21, p = .229, partial η2 = .022 and failed to attain 

statistical significance. The second interaction contrast compared the T1 and T3 mean 

difference for the DBT-ST+TAU group with that of the TAU group, t(93) = 1.83, p = 

.071, partial η2 = .034, and just failed to attain statistical significance (i.e., approached 

significance), but did demonstrate a small effect size. Although not statistically 

significant, there was a trend in the data suggesting that participants in the DBT-ST+TAU 

group demonstrated a slightly greater reduction in emotional eating related to depression 

between T1 and T3 than participants in the TAU comparison group. 

3.7.4.1.14 CIA-3.0 total score. A 2x3 mixed model ANOVA was completed with 

the CIA-3.0 as the dependent variable. Mauchly’s test was statistically significant X2 (2) 

= 22.48, p < .001, indicating that the assumption of sphericity was violated. The Huynh-

Feldt correction was used for both the main effect analysis of time and the interaction 

effect. The assumption of homogeneity of variance was met at all three times. For CIA-

3.0 scores, the variances were equal at T1, F(1, 93) = 0.24, p = .627, T2, F(1, 93) = 0.22, 

p = .637, and at T3, F(1, 93) = 3.29, p = .073.  

 The main effect of group, F(1, 93) = 0.04, p = .836, partial η2 = .000, was not 

statistically significant. There was a statistically significant main effect of time, F(1.687, 

156.92) = 38.06, p < .001, partial η2 = .290, which demonstrated a large effect size. 

Differences in CIA-3.0 scores were observed between T1 (M = 12.79, SD = 10.60), T2 

(M = 8.33, SD = 7.89), and T3 (M = 5.94, SD = 6.90). Main effect contrasts for time 

revealed statistically significant differences between T1 and T2, t(94) = 5.16, p < .001, 

partial η2 = .221, T1 and T3, t(94) = 7.70, p < .001, partial η2 = .387, and T2 and T3, t(94) 

= 4.02, p < .001, partial η2 = .146.  
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Simple main effect analyses indicated statistically significant differences between  

T1 and T2, t(49) = 3.62, p = .001, partial η2 = .211, T1 and T3, t(49) = 7.06, p < .001, 

partial η2 = .504, and T2 and T3, t(49) = 4.44, p < .001, partial η2 = .287, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t (44) = 3.65, p = .001, partial η2 = .233, T1 and T3, t 

(44) = 3.96, p < .001, partial η2 = .263, but not T2 and T3, t(44) = 1.02, p = .312, partial 

η2 = .023, for the TAU group. 

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.687, 156.92) = 2.61, p =.086, partial η2 = .027, was not statistically 

significant, but did demonstrate a small effect size. This finding suggests that there was a 

trend towards the CIA-3.0 total scores varying across time differently for the two groups. 

The interaction is plotted in Figure 15. Since the interaction effect approached 

significance, formal testing to see if the effect of group differed at two times was 

completed via two interaction contrasts. The first interaction contrast compared the T1 

and T2 mean difference for the DBT-ST+TAU group with that of the TAU comparison 

group, t(93) = 0.02, p = .987, partial η2 = .000, and failed to attain statistical significance. 

The second interaction contrast compared the T1 and T3 mean difference for the DBT-

ST+TAU group with that of the TAU group, t(93) = 1.78, p = .078, partial η2 = .033, and 

just failed to attain statistical significance (i.e., approached significance), but did 

demonstrate a small effect size. Although not statistically significant, there was a trend in 

the data suggesting that participants in the DBT-ST+TAU group demonstrated a slightly 

greater reduction in clinical impairment related to eating difficulties between T1 and T3 

than participants in the TAU comparison group.  
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Figure 15. Clinical impairment interaction effect. CIA-3.0 = Clinical Impairment 

Assessment 3.0. 
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3.7.4.2 Emotion dysregulation. The DERS total score was the dependent variable 

used to examine emotion dysregulation in the 2x3 mixed model ANOVAs. Table 23 

provides the means and standard deviations for the DERS by group for each assessment 

point. Further, Table 24 provides the mixed model ANOVAs main effects for the DERS. 

Mauchly’s test of sphericity was not statistically significant, X2 (2) = 0.45, p = .798, 

indicating the sphericity assumption was met. Levene’s test indicated that the variances 

were equal for both groups at T1, F(1, 93) = 1.68, p = .198, T2, F(1, 93) = 0.40, 

p = .527, and T3, F(1, 93) = 2.50, p = .117, suggesting the homogeneity of variance 

assumption was met.  

The main effect of group, F(1, 93) = 0.51, p = .478, partial η2 = .005, was not 

statistically significant. There was a statistically significant main effect of time, F(2, 186) 

= 45.67, p < .001, partial η2 = .329, which demonstrated a large effect. Differences in 

DERS scores were observed between T1 (M = 72.89, SD = 20.94), T2 (M = 67.71, SD = 

21.74), and T3 (M = 59.74, SD = 17.35). Main effect contrasts for time revealed 

statistically significant differences between T1 and T2, t(94) = 3.77, p < .001, partial η2 = 

.131, T1 and T3, t(94) = 9.29, p < .001, partial η2 = .479, and T2 and T3, t(94) = 5.91, p < 

.001, partial η2 = .271. 

Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 2.41, p = .020, partial η2 = .106, T1 and T3, t(49) = 7.73, p < .001, 

partial η2 = .549, and T2 and T3, t(49) = 5.34, p < .001, partial η2 = .368, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t (44) = 2.92, p = .006, partial η2 = .162, T1 and T3, t 

(44) = 5.42, p < .001, partial η2 = .400, and T2 and T3, t(44) = 2.94, p = .005, partial η2 =  
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Table 23 

Means and Standard Deviations for Measures of Emotion Dysregulation, Personality Pathology, Impulsivity, Depression, and Anxiety 
Across Three Assessment Points By Group 
 

 T1 T2 T3 
 
 
Measures 

DBT-
ST+TAU  
(n = 50) 

 
TAU  

(n = 45) 

DBT-
ST+TAU  
(n = 50) 

 
TAU  

(n = 45) 

DBT-
ST+TAU  
(n = 50) 

 
TAU  

(n = 45) 
DERS 74.72 (20.10) 70.87 (21.88) 70.04 (21.81) 65.11 (21.59) 59.44 (15.81) 60.07 (19.10) 
BEST 21.44 (8.05) 19.96 (7.51) 19.24 (7.06) 17.67 (6.67) 16.98 (4.76) 16.98 (5.70) 
BIS-11 60.06 (9.28) 57.56 (12.17) 57.24 (9.09) 56.27 (11.93) 54.56 (8.66) 53.60 (11.47) 
CES-D 13.72 (10.84) 10.56 (8.81) 9.74 (7.72) 8.31 (8.19) 6.92 (5.81) 6.89 (6.88) 
STAI-Y1 34.80 (9.30) 34.01 (9.82) 32.70 (8.72) 32.13 (8.54) 30.32 (6.33) 29.89 (6.49) 
Note. Mean (standard deviation). T1 = time 1 (i.e., start of DBT-ST group/start of the Bariatric Surgical Assessment Clinic pre-
surgical program); T2 = time two (i.e., post-DBT-ST group/8 weeks); T3 = time three (i.e., 4 months post-DBT-ST group/end of the 
6-month bariatric pre-surgical program); DBT-ST = Dialectical Behaviour Therapy-skills training; TAU = treatment as usual; DERS = 
Difficulties in Emotion Regulation Scale; BEST = Borderline Evaluation of Severity Over Time; BIS-11 = Barratt Impulsiveness 
Scale - Version 11; CES-D = Center for Epidemiological Studies Depression Scale; STAI = State Trait Anxiety Inventory for Adults – 
Form Y; Y1 = state anxiety. 
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Table 24 

Mixed Model Analysis of Variance Results for the Treatment Conditions and Time Variables on 
Measures of Emotion Dysregulation, Personality Pathology, Impulsivity, Depression, and Anxiety 
 
Source and Variables df SS MS F p η2 
DERS total       
  Between subjects    
   Treatments 1 525.10 525.10 0.51 .478 .005 
   Error 1 93 96388.64 1036.44    
  Within subjects    
   Time 2 8161.70 4080.85 45.67 <.001 .329 
   Treatments x Time 2 411.25 205.62 2.30 .103 .024 
   Error 2 186 16620.13 89.36    
BEST total      
  Between subjects    
   Treatments 1 73.92 73.92 0.69 .410 .007 
   Error 1 93 10026.01 107.81    
  Within subjects    
   Time 1.914 664.47 347.23 24.11 <.001 .206 
   Treatments x Time 1.914 36.89 19.28 1.34 .265 .014 
   Error 2 177.967 2563.30 27.56    
BIS-11 total      
  Between subjects    
   Treatments 1 155.48 155.48 0.55 .460 .006 
   Error 1 93 26293.67 282.73    
  Within subjects    
   Time 2 1064.82 532.41 23.45 <.001 .201 
   Treatments x Time 2 37.34 18.67 0.82 .441 .009 
   Error 2 186 4223.31 22.71    
CES-D total      
  Between subjects    
   Treatments 1 168.83 168.83 1.11 .295 .012 
   Error 1 93 14172.70 152.40    
  Within subjects    
   Time 1.746 1312.83 751.76 26.43 <.001 .221 
   Treatments x Time 1.746 116.71 66.83 2.35 .106 .025 
   Error 2 162.410 4619.88 49.68    
STAI-Y1 total      
  Between subjects    
   Treatments 1 23.66 23.66 0.16 .689 .002 
   Error 1 93 13691.68 147.22    
  Within subjects    
   Time 1.872 889.03 475.00 14.94 <.001 .138 
   Treatments x Time 1.872 1.09 0.58 0.12 .977 .000 
   Error 2 174.061 5536.15 31.81    
Note. DERS = Difficulties in Emotion Regulation Scale; BEST = Borderline Evaluation of 
Severity Over Time; BIS-11 = Barratt Impulsiveness Scale - Version 11; CES-D = Center for 
Epidemiological Studies Depression Scale; STAI = State Trait Anxiety Inventory for Adults – 
Form Y; Y1 = state anxiety. 
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.164, for the TAU group. 

What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(2, 186) = 2.30, p =.103, partial η2 = .024, was not statistically 

significant, but did demonstrate a small effect size. This finding suggests that there was a 

trend towards the DERS total scores varying across time differently for the two groups. 

The interaction is plotted in Figure 16. Since the interaction effect approached 

significance, formal testing to see if the effect of group differed at two times was 

completed via two interaction contrasts. Both interaction contrasts, T1 and T2, t(93) = 

0.39, p = .697, partial η2 = .002 and T1 and T3, t(93) = 1.59, p = .115, partial η2 = .027, 

failed to attain statistical significance. Although not statistically significant, there was a 

trend in the data suggesting that participants in the DBT-ST+TAU group demonstrated a 

slightly greater reduction in emotion dysregulation between T1 and T3 (small effect size) 

than participants in the TAU comparison group.  

3.7.4.3 Personality pathology. The BEST total score was the dependent variables 

used to examine personality pathology (i.e., BPD features) in the 2x3 mixed model 

ANOVAs. Table 23 provides the means and standard deviations for the BEST, as well as 

the remaining outcome measures, by group for each assessment point. Further, Table 24 

provides the mixed model ANOVAs main effects for the BEST. Mauchly’s test was 

statistically significant X2 (2) = 7.37, p = .025, indicating that the assumption of 

sphericity was violated. The Huynh-Feldt correction was used for both the main effect 

analysis of time and the interaction effect. The assumption of homogeneity of variance 

was met at all three times. For BEST total scores, the variances were equal at T1, F(1, 

93) = 0.00, p = .949, T2, F(1, 93) = 0.23, p = .634, and at T3, F(1, 93) = 1.18, p = .280.  
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Figure 16. Emotion dysregulation interaction effect. DERS = Difficulties in Emotion 

Regulation Scale. 
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The main effect of group, F(1, 93) = 0.69, p = .410, partial η2 = .007, was not 

statistically significant. There was a statistically significant main effect of time, F(1.914, 

177.967) = 24.11, p < .001, partial η2 = .206, which demonstrated a large effect size. 

Differences in BEST scores were observed between T1 (M = 20.74, SD = 7.79), T2 (M = 

18.49, SD = 6.89), and T3 (M = 16.98, SD = 5.20). Main effect contrasts for time 

revealed statistically significant differences between T1 and T2, t(94) = 4.02, p < .001, 

partial η2 = .147, T1 and T3, t(94) = 6.38, p < .001, partial η2 = .302, and T2 and T3, t(94) 

= 3.26, p = .002, partial η2 = .102.  

Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 2.83, p = .007, partial η2 = .140, T1 and T3, t(49) = 4.75, p < .001, 

partial η2 = .316, and T2 and T3, t(49) = 3.20, p = .002, partial η2 = .173, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t (44) = 2.83, p = .007, partial η2 = .154, T1 and T3, t 

(44) = 4.44, p < .001, partial η2 = .310, but not T2 and T3, t(44) = 1.20, p = .236, partial 

η2 = .032, for the TAU group.  

What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.914, 177.97) = 1.34, p =.265, partial η2 = .014, was not statistically 

significant, but did demonstrate a small effect size. The interaction is plotted in Figure 

17. No formal testing of the interaction main effect (i.e., interaction contrasts) were 

completed for the BEST total score, given the distance of the critical p value from a 

statistically significant alpha of .05. 

3.7.4.4. Impulsivity. The BIS-11 total score was the dependent variables used to 

examine impulsivity in the 2x3 mixed model ANOVAs. Table 23 provides the means and  
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Figure 17. Personality pathology interaction effect. BEST = Borderline Evaluation of 

Severity Overtime. 
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standard deviations for the BIS-11, as well as the remaining outcome measures, by group 

for each assessment point. Further, Table 24 provides the mixed model ANOVAs main 

effects for the BIS-11. Mauchly’s test was not statistically significant X2 (2) = 1.53, p = 

.465, indicating the sphericity assumption was met. Levene’s test was used to test the 

homogeneity of variance assumption. For the BIS-11, the variances were not equal for 

both groups at T1, F(1, 93) = 4.76, p = .032, T2, F(1, 93) = 5.67, p = .019, and T3, F(1, 

93) = 3.99, p = .049, suggesting that the homogeneity of variance assumption had been 

violated. Log transformations and square root transformations were both applied to the 

BIS-11 total score to examine if either would improve the homogeneity of variance. No 

improvements were observed, rather the transformations appeared to make the variances 

more heterogeneous, therefore the original data was maintained in the analysis.       

 The main effect of group, F(1, 93) = 0.55, p = .460, partial η2 = .006, was not 

statistically significant. There was a statistically significant main effect of time, F(2, 186) 

= 23.45, p < .001, partial η2 = .201, which demonstrated a large effect size. Differences in 

BIS-11 total scores were observed between T1 (M = 20.74, SD = 7.79), T2 (M = 18.49, 

SD = 6.89), and T3 (M = 16.98, SD = 5.20). Main effect contrasts for time revealed 

statistically significant differences between T1 and T2, t(94) = 3.23, p = .002, partial η2 = 

.100, T1 and T3, t(94) = 6.61, p < .001, partial η2 = .317, and T2 and T3, t(94) = 3.82, p < 

.001, partial η2 = .134.  

 Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 2.66, p = .011, partial η2 = .126, T1 and T3, t (49) = 5.51, p < .001, 

partial η2 = .383, and T2 and T3, t(49) = 2.89, p = .006, partial η2 = .146, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 
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differences between T1 and T3, t (44) = 3.79, p < .001, partial η2 = .247, and T2 and T3, t 

(44) = 2.49, p = .017, partial η2 = .123, but not T1 and T2, t(44) = 1.87, p = .069, partial 

η2 = .073, for the TAU group. 

What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(2, 186) = 0.82, p =.441, partial η2 = .009, was not statistically 

significant. The interaction is plotted in Figure 18. No formal testing of the interaction 

main effect (i.e., interaction contrasts) were completed for the BIS-11 total score, given 

the distance of the critical p value from a statistically significant alpha of .05.  

3.7.4.5 Associated psychopathology. The CES-D and STAI-Y1 were the 

dependent variables used to examine depression and anxiety symptoms, both of which 

are commonly associated with eating pathology in bariatric samples. Table 23 provides 

the means and standard deviations for the CES-D and STAI-Y1 by group for each 

assessment point. Further, Table 24 provides the mixed model ANOVAs main effects for 

the CES-D and STAI-Y1.   

3.7.4.5.1 Depression symptoms. The CES-D total score was the dependent 

variables used to examine depression symptoms in the 2x3 mixed model ANOVAs. 

Mauchly’s test was statistically significant X2 (2) = 17.91, p < .001, indicating that the 

assumption of sphericity was violated. The Huynh-Feldt correction was used for both the 

main effect analysis of time and the interaction effect. The assumption of homogeneity of 

variance was met at all three times. For CES-D total scores, the variances were equal at 

T1, F(1, 93) = 1.96, p = .164, T2, F(1, 93) = 0.70, p = .791, and at T3, F(1, 93) = 0.38, p 

= .539.  

The main effect of group, F(1, 93) = 1.11, p = .295, partial η2 = .007, was not  
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Figure 18. Impulsivity interaction effect. BIS-11 = Barratt Impulsiveness Scale - 11. 
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statistically significant. There was a statistically significant main effect of time, F(1.746, 

162.410) = 26.43, p < .001, partial η2 = .221, which demonstrated a large effect   

size. Differences in CES-D total scores were observed between T1 (M = 12.22, SD = 

10.01), T2 (M = 9.06, SD = 7.94), and T3 (M = 6.91, SD = 6.31). Main effect contrasts 

for time revealed statistically significant differences between T1 and T2, t(94) = 4.05, p < 

.001, partial η2 = .148, T1 and T3, t(94) = 6.47, p < .001, partial η2 = .308, and T2 and T3, 

t(94) = 3.90, p < .001, partial η2 = .139.  

Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 3.04, p = .004, partial η2 = .159, T1 and T3, t(49) = 5.26, p < .001, 

partial η2 = .361, and T2 and T3, t(49) = 3.40, p = .001, partial η2 = .191, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t (44) = 2.91, p = .006, partial η2 = .162, T1 and T3, t 

(44) = 3.96, p < .001, partial η2 = .262, but not T2 and T3, t(44) = 1.99, p = .052, partial 

η2 = .083, for the TAU group.  

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.746, 162.410) = 2.35, p =.106, partial η2 = .025, was not 

statistically significant, but did demonstrate a small effect size. Although not statistically 

significant, this finding suggests that there was a trend in the data towards the CES-D 

total scores varying across time differently for the two groups. The interaction is plotted 

in Figure 19. Since the interaction effect approached significance, formal testing to see if 

the effect of group differed at two times was completed via two interaction contrasts. The 

first interaction contrast compared the T1 and T2 mean difference for the DBT-ST+TAU 

group with that of the TAU comparison group, t(93) = 1.11, p = .270, partial η2 = .013,  
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Figure 19. Depression symptoms interaction effect. CES-D = Centre for Epidemiological 

Studies Depression scale. 
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and failed to attain statistical significance. The second interaction contrast compared the 

T1 and T3 mean difference for the DBT-ST+TAU group with that of the TAU group, 

t(93) = 1.93, p = .056, partial η2 = .039, and just failed to attain statistical significance 

(i.e., approached significance). Although not statistically significant, there was a trend in 

the data suggesting that participants in the DBT-ST+TAU group demonstrated a slightly 

greater reduction in depression symptoms between T1 and T3 (i.e., small to medium 

effect size) than participants in the TAU comparison group.  

3.7.4.5.2 Anxiety symptoms. The STAI form Y1 (i.e., state anxiety) total score was 

the dependent variables used to examine state anxiety in the 2x3 mixed model ANOVAs. 

Mauchly’s test was statistically significant X2 (2) = 9.74, p = .008, indicating that the 

assumption of sphericity was violated. The Huynh-Feldt correction was used for both the 

main effect analysis of time and the interaction effect. The assumption of homogeneity of 

variance was met at all three times. For STAI total scores, the variances were equal at T1, 

F(1, 93) = 0.49, p = .485, T2, F(1, 93) = 0.03, p = .859, and T3, F(1, 93) = 0.27, p = .604.  

 The main effect of group, F(1, 93) = 0.16, p = .689, partial η2 = .002, was not 

statistically significant. There was a statistically significant main effect of time, F(1.872, 

174.061) = 14.94, p < .001, partial η2 = .138, which demonstrated a large effect size. 

Differences in STAI total scores were observed between T1 (M = 34.45, SD = 9.51), T2 

(M = 32.43, SD = 8.59), and T3 (M = 30.12, SD = 6.38). Main effect contrasts for time 

revealed statistically significant differences between T1 and T2, t(94) = 2.33, p = .022, 

partial η2 = .054, T1 and T3, t(94) = 5.27, p < .001, partial η2 = .228, and T2 and T3, t(94) 

= 3.54, p = .001, partial η2 = .117.  

Simple main effect analyses indicated statistically significant differences between  
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T1 and T3, t(49) = 3.76, p < .001, partial η2 = .224, and T2 and T3, t(49) = 2.46, p = .017, 

partial η2 = .110, but not T1 and T2, t(49) = 1.50, p = .140, partial η2 = .044, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T3, t(44) = 3.67, p = .001, partial η2 = .235, and T2 and T3, 

t(44) = 2.55, p = .015, partial η2 = .128, but not T1 and T2, t(44) = 1.96, p = .056, partial 

η2 = .080, for the TAU group. 

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.872, 174.061) = 0.12, p =.977, partial η2 < .001, was not 

statistically significant. The interaction is plotted in Figure 20. No formal testing of the 

interaction main effect (i.e., interaction contrasts) were completed for the STAI total 

score, given the distance of the critical p value from a statistically significant alpha of .05.  

 3.7.4.6 Weight outcomes. BMI (kg/m2), weight (lbs) and EBW (lbs) across T1, 

T2, and T3 were the dependent variables used to examine weight loss outcomes, both of 

which are commonly associated with eating pathology in bariatric samples. Table 25 

provides the means and standard deviations for the weight outcome measures by group 

for each assessment point. Further, Table 26 provides the mixed model ANOVAs main 

effects for the weight outcome measures.   

3.7.4.6.1 BMI. BMI was one form of weight measurement used to examine weight 

loss outcomes in the 2x3 mixed model ANOVAs. Mauchly’s test was statistically 

significant X2 (2) = 96.91, p < .001, indicating that the assumption of sphericity was 

violated. The Greenhouse-Geisser correction was used for both the main effect analysis 

of time and the interaction effect. The assumption of homogeneity of variance was met at  
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Figure 20. Anxiety symptoms interaction effect. STAI-Y1 = State Trait Anxiety 

Inventory Form Y1 (state anxiety). 
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Table 25 

Means and Standard Deviations for Weight Loss Outcome Measures Across Three Time Points By Group 

 T1 T2 T3 
 
Measures 

DBT-ST+TAU  
(n = 50) 

TAU 
(n = 45) 

DBT-ST+TAU  
(n = 50) 

TAU 
(n = 45) 

DBT-ST+TAU  
(n = 50) 

TAU 
(n = 45) 

BMI (kg/m2) 50.50 (8.26) 50.98 (9.99) 48.95 (8.38) 49.32 (9.36) 47.30 (8.14) 47.78 (8.61) 
Weight (lbs) 315.95 (69.01) 312.57 (65.53) 304.99 (69.59) 304.50 (62.51) 294.09 (64.75) 294.67 (55.55) 
EBW (lbs) 160.96 (58.49) 159.27 (64.18) 150.00 (59.66) 150.34 (58.82) 139.10 (56.21) 140.51 (52.56) 
Note. Mean (standard deviation). T1 = time 1 (i.e., start of DBT-ST group/start of the Bariatric Surgical Assessment Clinic pre-
surgical program); T2 = time two (i.e., post-DBT-ST group/8 weeks); T3 = time three (i.e., 4 months post-DBT-ST group/end of the 
6-month bariatric pre-surgical program); DBT-ST = Dialectical Behaviour Therapy-skills training; TAU = treatment as usual; BMI = 
Body mass index; EBW = Excess body weight.  
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Table 26 

Mixed Model Analysis of Variance Results for the Treatment Conditions and Time 
Variables on Weight Outcome Measures 
 
Source and Variables df SS MS F p η2 
BMI (kg/m2)       
  Between subjects    
   Treatments 1 14.05 14.05 0.06 .970 .001 
   Error 1 93 20866.27 224.37    
  Within subjects    
   Time 1.211 485.27 400.65 67.47 <.001 .420 
   Treatments x Time 1.211 0.20 0.16 0.03 .908 <.001 
   Error 2 112.642 668.87 5.94    
Weight (lbs)      
  Between subjects    
   Treatments 1 85.48 85.48 0.01 .934 <.001 
   Error 1 93 1150678.27 12372.89    
  Within subjects    
   Time 1.210 18732.43 15477.83 78.94 <.001 .459 
   Treatments x Time 1.210 200.04 165.29 0.84 .381 .009 
   Error 2 112.556 22070.02 118.67    
EBW loss (lbs)      
  Between subjects    
   Treatments 1 0.03 0.03 0.00 .999 <.001 
   Error 1 93 925318.80 9949.67    
  Within subjects    
   Time 1.141 19546.65 17123.71 68.49 <.001 .424 
   Treatments x Time 1.141 118.08 103.45 0.41 .548 .004 
   Error 2 106.159 26540.30 250.01    
Note. BMI = Body mass index; EBW = Excess body weight. 
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all three times. For BMI, the variances were equal at T1, F(1, 93) = 1.27, p = .263, T2, 

F(1, 93) = 0.47, p = .494, and at T3, F(1, 93) = 0.14, p = .713.  

The main effect of group, F(1, 93) = 0.06, p = .803, partial η2 = .001, was not 

statistically significant. There was a statistically significant main effect of time, F(1.211, 

112.642) = 67.47, p < .001, partial η2 = .420, which demonstrated a large effect size. 

Differences in BMI between T1 (M = 50.73, SD = 9.07), T2 (M = 49.13, SD = 8.81), and 

T3 (M = 47.53, SD = 8.33). Main effect contrasts for time revealed statistically 

significant differences between T1 and T2, t(94) = 7.36, p < .001, partial η2 = .365, T1 

and T3, t(94) = 8.70, p < .001, partial η2 = .446, and T2 and T3, t(94) = 7.79, p < .001, 

partial η2 = .392.  

 Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 5.91, p < .001, partial η2 = .416, T1 and T3, t(49) = 7.19, p < .001, 

partial η2 = .513, and T2 and T3, t(49) = 6.32, p < .001, partial η2 = .449, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t(44) = 4.63, p < .001, partial η2 = .328, T1 and T3, t(44) 

= 5.30, p < .001, partial η2 = .390, and T2 and T3, t(44) = 4.75, p < .001, partial η2 = 

.339, for the TAU group. 

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.211, 112.642) = 0.03, p =.908, partial η2 < .001, was not 

statistically significant. The interaction is plotted in Figure 21. No formal testing of the 

interaction main effect (i.e., interaction contrasts) were completed for BMI, given the 

distance of the critical p value from a statistically significant alpha of .05.  

3.7.4.6.2 Weight in pounds. T1, T2, and T3 weight in pounds was another form of  
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Figure 21. BMI interaction effect. BMI = Body mass index. 
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weight measurement used to examine weight loss outcomes in the 2x3 mixed model 

ANOVAs. Mauchly’s test was statistically significant X2 (2) = 97.25, p < .001, indicating 

that the assumption of sphericity was violated. The Greenhouse-Geisser correction was 

used for both the main effect analysis of time and the interaction effect. The assumption 

of homogeneity of variance was met at all three times. For weight in pounds, the 

variances were equal at T1, F(1, 93) = 0.03, p = .869, T2, F(1, 93) = 0.14, p = .710, and 

at T3, F(1, 93) = 0.26, p = .614. 

 The main effect of group, F(1, 93) = 0.01, p = .934, partial η2 < .001, was not 

statistically significant. There was a statistically significant main effect of time, F(1.210, 

112.556) = 78.94, p < .001, partial η2 = .459, which demonstrated a large effect size. 

Differences in weight (measured in pounds) were observed between T1 (M = 314.35, SD 

= 67.05), T2 (M = 304.76, SD = 65.98), and T3 (M = 294.36, SD = 60.25). Main effect 

contrasts for time revealed statistically significant differences between T1 and T2, t(94) = 

9.42, p < .001, partial η2 = .485, T1 and T3, t(94) = 9.50, p < .001, partial η2 = .490, and 

T2 and T3, t(94) = 7.31, p < .001, partial η2 = .363.  

 Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 8.13, p < .001, partial η2 = .574, T1 and T3, t(49) = 8.25, p < .001, 

partial η2 = .582, and T2 and T3, t(49) = 6.26, p < .001, partial η2 = .444, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t(44) = 5.29, p < .001, partial η2 = .388, T1 and T3, t(44) 

= 5.38, p < .001, partial η2 = .396, and T2 and T3, t(44) = 4.25, p < .001, partial η2 = 

.291, for the TAU group. 

What is of greatest interest is the interaction effect of treatment by time. The  
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interaction effect, F(1.210, 112.556) = 0.84, p =.381, partial η2 = .009, was not 

statistically significant. The interaction is plotted in Figure 22. No formal testing of the 

interaction main effect (i.e., interaction contrasts) were completed for weight (measured 

in pounds), given the distance of the critical p value from a statistically significant alpha 

of .05.  

3.7.4.6.3 EBW in pounds. T1, T2, and T3 EBW in pounds was the final form of 

weight measurement used to examine weight loss outcomes in the 2x3 mixed model 

ANOVAs. Mauchly’s test was statistically significant X2 (2) = 128.31, p < .001, 

indicating that the assumption of sphericity was violated. The Greenhouse-Geisser 

correction was used for both the main effect analysis of time and the interaction effect. 

The assumption of homogeneity of variance was met at all three times. For EBW, the 

variances were equal at T1, F(1, 93) = 0.26, p = .614, T2, F(1, 93) = 0.01, p = .941, and 

at T3, F(1, 93) = 0.01, p = .905.  

 The main effect of group, F(1, 93) = 0.00, p = .999, partial η2 < .001, was not 

statistically significant. There was a statistically significant main effect of time, F(1.141, 

106.159) = 68.49, p < .001, partial η2 = .424, which demonstrated a large effect size. 

Differences in EBW (measured in pounds) was observed between T1 (M = 160.16, SD = 

60.92), T2 (M = 150.16, SD = 58.95), and T3 (M = 139.77, SD = 54.23). Main effect 

contrasts for time revealed statistically significant differences between T1 and T2, t(94) = 

8.49, p < .001, partial η2 = .434, T1 and T3, t(94) = 8.66, p < .001, partial η2 = .444, and 

T2 and T3, t(94) = 7.31, p < .001, partial η2 = .363. 

Simple main effect analyses indicated statistically significant differences between 

T1 and T2, t(49) = 8.13, p < .001, partial η2 = .574, T1 and T3, t(49) = 8.25, p < .001,   
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Figure 22. Weight in pounds interaction effect. lbs = pounds. 
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partial η2 = .582, and T2 and T3, t(49) = 6.26, p < .001, partial η2 = .444, for the DBT-

ST+TAU group. Similarly, simple main effect analyses indicated statistically significant 

differences between T1 and T2, t(44) = 4.49, p < .001, partial η2 = .314, T1 and T3, t(44) 

= 4.66, p < .001, partial η2 = .330, and T2 and T3, t(44) = 4.25, p < .001, partial η2 = 

.291, for the TAU group. 

 What is of greatest interest is the interaction effect of treatment by time. The 

interaction effect, F(1.141, 106.159) = 0.41, p =.548, partial η2 < .004, was not 

statistically significant. The interaction is plotted in Figure 23. No formal testing of the 

interaction main effect (i.e., interaction contrasts) were completed for EBW (measured in 

pounds), given the distance of the critical p value from a statistically significant alpha of 

.05.  

3.7.5 Assessing for clinically significant change. To evaluate potential clinically 

significant changes in eating pathology, personality pathology, impulsivity, depression 

symptoms and anxiety symptoms we determined severity or classification categories by 

comparing T1 through to T3 scores to previously established cut-off scores (if provided; 

i.e., severity for the BES, CIA-3.0, BEST, BIS-11, and CES-D total scores) or 

community normative data (if provided; i.e., z-score classifications on the EDE-Q 6.0 

global scale and subscales [Dietary Restraint, Eating Concern, Shape Concern, Weight 

Concern], and STAI-Y1 [state anxiety] total score) and then examined frequency of 

reductions (i.e., movement to a lower severity or classification ranking) across all three 

assessment points (i.e., T1, T2, and T3). Z-scores (computed using community normative 

data) greater than or equal to two are suggestive of above average to extreme levels of 

pathology in the measured domain. A reduction in z-scores below this above average to  
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Figure 23. EBW in pounds interaction effect. EBW = Excess Body Weight; lbs = pounds. 
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extreme range (i.e., below a z-score of two) would demonstrate movement away from 

extreme impairment or dysfunction (i.e., closer to unimpaired or functional), and is 

therefore clinically relevant. Frequency of z-scores greater than one but less than two 

(i.e., borderline range between functional and dysfunctional) were also reported from T1 

through to T3 to further examine change in pathology over the course of the treatment 

(e.g., participants movement from a z-score of two to a z-score of one). Frequency data is 

also presented for the percentage of EBW loss and weight gain (i.e., categorized as <5%, 

5-9.99%, and >10%, as 5-10% EBW loss is considered clinically significant weight loss; 

Goldstein, 1992; Wing & Jeffery, 1995; Tremblay et al., 1999) per group across each 

assessment point.  

3.7.5.1 Clinically significant changes in available eating pathology measures.  

Each measure of eating pathology with available cut-off scores or normative data were 

examined to determine reductions in level of eating pathology from T1 through to T3 (see 

Table 27). The first measure examined was the EDE-Q 6.0 global score which includes 

four domains of eating pathology: Dietary Restraint, Eating Concern, Weight Concern, 

and Shape concern. The EDE-Q global score and subscales was re-coded into z-scores in 

order to examine reductions in the frequency of z-scores greater than or equal to two (i.e., 

suggestive of above average to extreme levels of eating pathology) above the community 

normative data (Fairburn & Beglin, 1994) from T1 through to T3. Frequency of z-scores 

greater than one but less than two (i.e., borderline range approaching above average 

eating pathology symptoms) were also reported from T1 through to T3 to further examine 

change in eating pathology symptoms over the course of the treatment (e.g., participants 

movement from a z-score of two to a z-score of one). The findings demonstrated a  
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Table 27 

Frequency of Available Eating Pathology Measures Severity and Classification Ratings Across Time By Group 
 
         T1        T2         T3 
 
Measures 

DBT-ST+TAU 
(n = 50) 

TAU 
(n = 45) 

DBT-ST+TAU  
(n = 50) 

TAU 
(n = 45) 

DBT-ST+TAU  
(n = 50) 

TAU 
(n = 45) 

EDE-Q 6.0       
     Global (≥ 1 SD’s) 15 (30.0%) 13 (28.9%) 18 (36.0%) 9 (20.0%) 9 (18.0%) 14 (31.1%) 
     Global (≥ 2 SD’s) 6 (12.0%) 4 (8.9%) 3 (6.0%) 6 (13.3%) 0 3 (6.7%) 
     Dietary restraint (≥ 1 SD’s) 17 (34.0%) 15 (33.3%) 37 (74.0%) 31 (68.9%) 35 (70.0%) 27 (60.0%) 
     Dietary restraint (≥ 2 SD’s) 5 (10.0%) 3 (6.7%) 2 (4.0%) 6 (13.3%) 2 (4.0%) 5 (11.1%) 
     Eating concern (≥ 1 SD’s) 7 (14.0%) 3 (6.7%) 6 (12.0%) 4 (8.9%) 5 (10.0%) 5 (11.1%) 
     Eating concern (≥ 2 SD’s) 11 (22.0%) 9 (20.0%) 5 (10.0%) 8 (17.8%) 3 (6.0%) 5 (11.1%) 
     Shape concern (≤ -1 SD’s) 0 2 (4.4%) 2 (4.0%) 2 (4.4%) 0 3 (6.7%) 
     Shape concern (≥ 1 SD’s) 24 (48.0%) 23 (5.1%) 18 (36.0%) 11 (24.4%) 12 (24.0%) 12 (26.7%) 
     Shape concern (≥ 2 SD’s) 6 (12.0%) 3 (6.7%) 3 (6.0%) 4 (8.9%) 1 (2.0%) 2 (4.4%) 
     Weight concern (≤ -1 SD’s) 0 1 (2.2%) 0 0 0 1 (2.2%) 
     Weight concern (≥ 1 SD’s) 25 (50.0%) 21 (4.7%) 22 (44.0%) 12 (26.7%) 10 (20.0%) 16 (35.6%) 
     Weight concern (≥ 2 SD’s) 9 (18.0%) 7 (15.6%) 3 (6.0%) 6 (13.3%) 2 (4.0%) 3 (6.7%) 
BES       
     Absent or minimal (<17)  19 (38.0%) 27 (60.0%) 34 (68.0%) 39 (86.7%) 45 (90.0%) 42 (93.3%) 
     Mild to moderate (18-26) 21 (42.0%) 14 (31.1%) 13 (26.0%) 5 (11.1%) 5 (10.0%) 2 (4.4%) 
     Severe (≥ 27) 10 (20.0%) 4 (8.9%) 3 (6.0%) 1 (2.2%) 0 1 (2.2%) 
CIA-3.0       
     Not predictive of an eating disorder (<16) 33 (66.0%) 30 (66.7%) 42 (84.0%) 37 (82.2%) 47 (94.0%) 40 (88.9%) 
     Predictive of an eating disorder (≥ 16) 17 (34.0%) 15 (33.3%) 8 (16.0%) 8 (17.8%) 3 (6.0%) 5 (11.1%) 
Note. Number (%). T1 = time 1 (i.e., start of DBT-ST group/start of the Bariatric Surgical Assessment Clinic pre-surgical program); T2 = time two 
(i.e., post-DBT-ST group/8 weeks); T3 = time three (i.e., 4 months post-DBT-ST group/end of the 6-month bariatric pre-surgical program); DBT-
ST = Dialectical Behaviour Therapy-skills training; TAU = treatment as usual; EDE-Q 6.0 global = Eating Disorder Examination-Questionnaire 
6.0; BES = Binge Eating Scale; CIA-3.0 = Clinical Impairment Assessment Questionnaire-3.0; Normative data for the EDE-Q 6.0 provided in 
Fairburn and Beglin (1994) were: Global scale, M = 1.55 (SD = 1.21); Restraint subscale, M = 1.25 (SD = 1.32); Eating concern subscale, M = 
0.62 (SD = 0.86); Shape concern subscale, M = 2.15 (SD = 1.60); and Weight concern subscale, M = 1.59 (SD = 1.37). 
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reduction in the percentage of participants reporting above average to extreme levels of 

eating pathology (i.e., reduced from 12%, to 6%, to 0%) in the DBT-ST+TAU group 

from T1 through to T3, whereas reductions in TAU condition was not as steady (i.e., 

8.9%, to 13.3%, to 6.7%). See Table 27 for frequency of z-score changes for each of the 

EDE-Q 6.0 subscales. 

Cut-off markers for the BES total scores (i.e., <17 = absent or minimal binge 

eating, 18-26 = mild to moderate binge eating, ≥ 27 = severe binge eating; (Gormally et 

al., 1982; Marcus, Wing, & Hopkins, 1988) were used to determine changes in the 

severity of binge eating present in the sample. Frequency analyses of cut-off scores 

demonstrated reductions in severe binge eating from 20%, to 6%, to 0% in the DBT-

ST+TAU group, in comparison to 8.9%, 2.2%, and 2.2% in the TAU group from T1 

through T3. See Table 27 for frequency of severity classification change across groups 

over time. 

Lastly, the pre-established cut-off score on the CIA-3.0 (>16 = likely has an 

eating disorder; Bohn et al., 2008) was used to assess changes in whether the level of 

impairment related to eating difficulties remained suggestive of an eating disorder. 

Frequency analyses of the cut-off score demonstrated impairment suggestive of an eating 

disorder reduced from 34%, to 16%, to 6% in the DBT-ST+TAU group, in comparison to 

33.3%, 17.8%, and 11.1% in the TAU group (see Table 27).   

3.7.5.2 Clinically significant changes in personality pathology. Cut-off markers 

for the BEST total scores (i.e., ≥ 39 = moderate to high rates of BPD symptoms; Pfohl & 

Blum, 1997) were used to determine changes in the severity of personality pathology 

(i.e., BPD features) present in the sample. Frequency analyses of the cut-off score 
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demonstrated reductions in moderate to high rates of BPD symptoms from 8%, to 4%, to 

0% in the DBT-ST+TAU group, in comparison to 2.2%, 2.2%, and 0% in the TAU group 

from T1 through T3. See Table 28 for frequency of severity classification change across 

groups over time. 

3.7.5.3 Clinically significant changes in impulsivity. The cut-off scores on the 

BIS-11 (i.e, >72 = impulsiveness, 52-71 = normal limits of impulsiveness, <52 = 

extremely over controlled; Stanford et al., 2009) were used to determine changes in level 

of impulsivity over the course of treatment. Frequency analyses of the cut-off scores 

demonstrated reductions in elevated levels of impulsivity from 10%, to 6%, to 6% in the 

DBT-ST+TAU group, in comparison to 15.6%, 8.9%, and 8.9% in the TAU group from 

T1 through T3. See Table 28 for frequency of severity classification change across 

groups over time. 

3.7.5.4 Clinically significant changes in anxiety symptoms. The STAI-Y1 total 

scores (i.e., state anxiety) were re-coded into z-scores using community normative data 

for working adults. Frequency of z-scores greater than or equal to two on the STAI-Y1 

(i.e., suggestive of above average to extreme levels of state anxiety) were reduced from 

4%, to 4%, to 0% in the DBT-ST+TAU group from T1 through T3. Similar results were 

obtained for the TAU condition (i.e., 4.4%, 4.4%, and 0% respectively). See Table 28 for 

frequency of z-score changes for the STAI-Y1 total scores. 

3.7.5.5 Clinically significant changes in depression symptoms. Cut-off markers 

for the CES-D total scores (i.e., > 21 = possible major depression; 15-21 = mild to 

moderate depression symptoms, <15 = no or minimal depression symptoms; Radloff, 

1977) were used to determine changes in the severity of depressive symptoms across
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Table 28 

Frequency of Severity and Classification Ratings for Available Measures of Personality Pathology, Impulsivity, Anxiety, and Depression Across Time By Group 

 T1 T2 T3 
 
Measures 

DBT-ST+TAU  
(n = 50) 

TAU 
(n = 45) 

DBT-ST+TAU  
(n = 50) 

TAU 
(n = 45) 

DBT-ST+TAU  
(n = 50) 

TAU 
(n = 45) 

BEST       
     No or low rates of BPD symptoms (<39) 46 (92.0%) 44 (97.8%) 48 (96.0%) 44 (97.8%) 50 (100.0%) 45 (100.0%) 
     Moderate/high rates of BPD symptoms (≥39)  4 (8.0%) 1 (2.2%) 2 (4.0%) 1 (2.2%) 0 0 
BIS-11       
     Extremely over controlled (<52) 11 (22.0%) 16 (35.6%) 14 (28.0%) 17 (37.8%) 19 (38.0%) 23 (51.1%) 
     Normal limits of impulsiveness (52-71) 34 (68.0%) 22 (48.9%) 33 (66.0%) 24 (53.3%) 28 (56.0%) 18 (40.0%) 
     Impulsiveness (≥ 72) 5 (10.0%) 7 (15.6%) 3 (6.0%) 4 (8.9%) 3 (6.0%) 4 (8.9%) 
STAI –Y1       
     State anxiety (≤ -1 SD’s) 4 (8.0%) 8 (17.8%) 19 (38.0%) 21 (46.7%) 27 (54.0%) 26 (57.8%) 
     State anxiety (≥ 1 SD’s) 5 (10.0%) 4 (8.9%) 5 (10.0%) 4 (8.9%) 2 (4.0%) 0 
     State anxiety (≥ 2 SD’s) 2 (4.0%) 2 (4.4%) 2 (4.0%) 2 (4.4%) 0 0 
CES-D       
     No or minimal depression symptoms (<15) 31 (62.0%) 33 (73.3%) 41 (82.0%) 38 (84.4%) 44 (88.0%) 40 (88.9%) 
     Mild/moderate depression symptoms (15-21) 8 (16.0%) 7 (15.6%) 5 (10.0% 4 (8.9%) 5 (10.0%) 3 (6.7%) 
     Possibility of major depression (>21) 11 (22.0%) 5 (11.1%) 4 (8.0%) 3 (6.7%) 1 (2.0%) 2 (4.4%) 
Note. Number (%). T1 = time 1 (i.e., start of DBT-ST group/start of the Bariatric Surgical Assessment Clinic pre-surgical program); T2 = time two (i.e., post-
DBT-ST group/8 weeks); T3 = time three (i.e., 4 months post-DBT-ST group/end of the 6-month bariatric pre-surgical program); DBT-ST = Dialectical 
Behaviour Therapy-skills training; TAU = treatment as usual; BEST = Borderline Evaluation of Severity Over Time; BIS-11 = Barratt Impulsiveness Scale - 
Version 11; CES-D = Center for Epidemiological Studies Depression Scale; STAI-Y1 = State Trait Anxiety Inventory for Adults – Form Y1; Y1 = state anxiety; 
Y2 = trait anxiety; BPD = Borderline personality disorder. Normative data for the STAI provided in Spielberger et al. (1983) were: state anxiety amongst 
females, M = 35.20 (SD = 10.61); state anxiety amongst males, M = 35.72 (SD = 10.40); trait anxiety amongst females, M = 34.79 (SD = 9.22); and trait anxiety 
amongst males, M = 34.89 (SD = 9.19).     
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each assessment point. Frequency analyses of cut-off scores demonstrated reductions in 

severe depressive symptoms (i.e., suggestive of possible major depression) from 22%, to 

8%, to 2% in the DBT-ST+TAU group, in comparison to 11.1%, 6.7%, and 4.4% in the 

TAU group from T1 through T3. See Table 28 for frequency of severity change across 

groups over time. 

3.7.5.6 Clinically significant changes in weight. Frequency of weight gain and 

percent EBW loss (i.e., categorized as <5%, 5-9.99%, and >10%, as 5-10% EBW loss is 

considered clinically significant weight loss; Goldstein, 1992; Wing & Jeffery, 1995; 

Tremblay et al., 1999) were used to determine weight loss achievement (see Table 29). 

The RQHR Bariatric Surgical Assessment Clinic prefers bariatric candidates lose 5% to 

10% of their EBW during the pre-surgical program. Frequency analyses of weight change 

in the DBT-ST+TAU group determined that 28% of participants achieved a 10% EBW 

loss by T2, and 54% achieved this criteria at T3. In comparison, 22% of the TAU group 

achieved a 10% EBW loss by T2, and 46.7% reached this percentage by T3. In regards to 

weight gain, 10% of the DBT-ST+TAU group gained weight at T2, in comparison to 

20% in the TAU group. The frequency of weight gain across the two groups became 

more equivalent at T3 (DBT-ST+TAU = 6% versus TAU = 6.7%). Lastly, means and 

standard deviations were calculated for EBW loss in pounds from T1 to T2, and T1 to T3 

across each group.  

3.7.6 Assessing participant satisfaction. To examine differences in participant 

satisfaction across each treatment condition, a one-way ANOVA was conducted on the 

CSQ-8 (Larsen et al., 1979) between the two treatment conditions (DBT-ST+TAU vs. 

TAU). No statistically significant differences in CSQ-8 scores were observed between the  
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Table 29 
 
Frequency of Percent EBW Loss and Weight Gain By Group Across Time 
 

 T2      T3 
 
Variables 

DBT-ST+TAU  
(n = 50) 

TAU 
(n = 45) 

DBT-ST+TAU  
(n = 50) 

TAU 
(n = 45) 

EBW loss (lbs) 10.96 (9.53) 8.93 (13.35) 21.87 (18.74) 18.76 (27.02) 
 n (%) n (%) n (%) n (%) 
Gained weight 5 (10.0%) 9 (20.0%) 3 (6.0%) 3 (6.7%) 
<5% EBW loss 14 (28.0%) 14 (31.1%) 8 (16.0%) 13 (28.9%) 
5-9.99% EBW loss 17 (34.0%) 12 (26.7%) 12 (24.0%) 8 (17.8%) 
≥10% EBW loss 14 (28.0%) 10 (22.2%) 27 (54.0%) 21 (46.7%) 
Note. Mean (standard Deviation) or number (%). T1 = time 1 (i.e., start of DBT-ST group/start of the Bariatric Surgical Assessment 
Clinic pre-surgical program); T2 = time two (i.e., post-DBT-ST group/8 weeks); T3 = time three (i.e., 4 months post-DBT-ST 
group/end of the 6-month bariatric pre-surgical program); DBT-ST = Dialectical Behaviour Therapy-skills training; TAU = treatment 
as usual; EBW = Excess body weight.
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DBT-ST+TAU (M = 28.20, SD = 3.88) and TAU (M = 25.58, SD = 3.58) groups, F(1, 

93) = 0.24, p = .62, partial η2 = .003, rather both groups demonstrated good overall 

satisfaction (possible range of scores is 8 to 32). 

3.7.7 Examination of variables associated with weight loss outcomes in the 

DBT-ST+TAU group. Given the changes in eating pathology observed in the DBT-

ST+TAU group, it was important to determine if such changes related to percent EBW 

loss within this group. Of further relevance was examining what additional variables 

were associated with percent EBW loss within the DBT-ST+TAU group. Bivariate 

correlations were examined between percentage EBW loss at T3, select demographic 

variables (i.e., initial BMI, gender, and age), abuse history (CTQ total score), and 

measures of psychopathology (i.e., EDE-Q 6.0, BES, EES, DERS, BIS-11, BEST, CES-

D, STAI, CIA-3.0) at T3 for the DBT-ST+TAU condition (see Table 30). Percentage 

EBW loss demonstrated a statistically significant correlation with gender (r(48) = .40, p 

= .004) in the DBT-ST+TAU group, but no further statistically significant associations 

were observed for percentage EBW loss; however, the EDE-Q 6.0 (r(48) = -.24, p = .099) 

approached significance. 

3.7.8 Examination of pre-surgical program outcomes by group. The frequency 

of various pre-surgical outcomes were examined for the overall sample and between 

groups. Different pre-surgical outcomes included: completed the bariatric pre-surgical 

program (yes versus no); required an extra pre-surgical appointment (yes versus no); 

approved for bariatric surgery (yes versus no); participant opted for surgery once 

approved (yes versus no); and overall participants who have had or are having the surgery 

versus those that did not (yes versus no). Overall 87 participants (91.6%) completed the  
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Table 30 

Correlations Between Percentage EBW Loss, Outcome Measures, Demographic Variables, and Abuse History Within the DBT-ST+TAU Group 
 
Variable EDE-Q BES EES DERS BEST BIS-11 CES-D STAI CIA-3.0 Age Gender BMI CTQ %EBWL 
EDE-Q —              
BES .56** —             
EES .28* .47** —            
DERS .17 .42** .44** —           
BEST .04 .31* .00 .59** —          
BIS-11 -.01 .22 .27 .63** .48** —         
CES-D .15 .25 .20 .64** .75** .48** —        
STAI .28 .19 .28* .57** .42** .40** .70** —       
CIA-3.0 .54** .60** .44** .66** .56** .38** .70** .55** —      
Age -.15 -.04 .03 -.04 -.33* -.17 -.17 -.36* -.07 —     
Gender .29* .30* .24 -.07 -.07 -.25 -.09 -.07 .08 -.08 —    
BMI .09 .06 -.08 -.17 -.22 .03 -.06 -.00 -.04 -.29* -.07 —   
CTQ -.10 .124 .22 .25 .11 .27 .12 .12 .08 -.04 .17 -.00 —  
%EBWL -.24 -.18 -.05 .07 -.05 .26 -.20 -.06 -.07 .09 -.40** -.16 .09 — 
Note. n = 50. DBT-ST+TAU = Dialectical Behaviour Therapy-Skills Training plus treatment as usual; EDE-Q = Eating Disorder Examination-
Questionnaire 6.0 global score; BES = Binge Eating Scale; EES = Emotional Eating Scale; DERS = Difficulties in Emotion Regulation Scale; 
BEST = Borderline Evaluation of Severity Over Time; BIS-11 = Barratt Impulsiveness Scale - Version 11; CES-D = Center for Epidemiological 
Studies Depression Scale; STAI = State Trait Anxiety Inventory for Adults – Y1 (state anxiety); CIA-3.0 = Clinical Impairment Assessment 
Questionnaire-3.0; BMI = initial body mass index; CTQ = Childhood Trauma Questionnaire; %EBWL = percentage excess body weight loss.  
*p < .05. **p < .01
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bariatric pre-surgical program (i.e., eight participants withdrew from the program just 

prior to completion). Among those participants that completed the program 17 (17.9%) 

required an extra pre-surgical appointment, and 82 (86%) were approved for bariatric 

surgery. Five participants were denied bariatric surgery for the following reasons: needed 

to lose more weight, emotional instability, or required additional medical tests for 

physical health reasons. Of those 82 participants approved for surgery, 78 (82.1%) opted 

for bariatric surgery and four participants (4.2%) declined surgery (e.g., were not ready 

for surgery or lost enough weight on their own). In regards to type of surgery, not all 

types of surgery have been decided on as of yet (three are to be determined). Thus far 49 

participants (51.6%) have had roux-en-y surgery as compared to 26 participants (27.4%) 

who have had sleeve gastrectomy.  

Chi-square analyses failed to detect any statistically significant differences 

between the two treatment conditions in regards to different bariatric pre-surgical 

program outcomes (see Table 31); however, there was a trend towards increased program 

completion in the DBT-ST+TAU condition (96%) as compared to the TAU condition 

(86.7%), x2 (1) = 2.68, p = .102. There were similar findings between the two groups in 

terms of participants that declined surgery (DBT-ST+TAU = 6%, TAU = 2.2%) and 

participants that were denied surgery (DBT-ST+TAU = 6%, TAU = 4.4%).  

3.8 Summary 

The purpose of Study 2 was to assess whether an adapted, brief DBT-ST group 

intervention in conjunction with TAU would lead to larger reductions in eating 

pathology, associated psychopathology, and EBW than strictly TAU in the RQHR 

Bariatric Surgical Assessment Clinic pre-surgical program. Overall, the findings provide  
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Table 31 

Frequency of Various RQHR Bariatric Surgical Assessment Clinic Pre-Surgical Program 
Outcomes As a Function of Group Membership 
 

 
 
Variable 

 
Total 

(n = 95) 

DBT-
ST+TAU  
(n = 50) 

 
TAU  

(n = 45) 

 
 

x2 (1) 

 
 

p 

 
Cramer’s 

V 
Completed program    2.68 .102 .17 
     Yes 87 (91.6%) 48 (96.0%) 39 (86.7%)    
     No (Withdrew) 8 (8.4%) 2 (4.0%) 6 (13.3%)    
Extra appointment    0.11 .736 .04 
     Yes 17 (17.9%) 10 (20.0%) 7 (15.6%)    
     No 70 (73.7%) 38 (76.0%) 32 (71.1%)    
Approved for bariatric 
surgery 

   0.05 .823 .02 

      Yes 82 (86.0%) 45 (90.0%) 37 (82.2%)    
      No (denied) 5 (5.3%) 3 (6.0%) 2 (4.4%)    
Reasons denied surgery       
           Needed to lose     
           more weight and  
           increase emotional  
           stability 

3 (3.2%) 2 (4.0%) 1 (2.2%)    

           Required medical        
           Tests (health  
           problems)      

2 (2.1%) 1 (2.0%) 1 (2.2%)    

Opted for bariatric 
surgery 

   0.69 .407 .09 

     Yes 78 (82.1%) 42 (84.0%) 36 (80.0%)    
     No (declined) 4 (4.2%) 3 (6.0%) 1 (2.2%)    
Reasons participants 
declined surgery 

      

           Not ready 2 (2.1%) 1 (2.0%) 1 (2.2%)    
           Lost enough   
           weight on own 

2 (2.1%) 2 (4.0%) 0    

Having or had bariatric 
surgery 

   0.26 .612 .05 

     Yes 78 (82.1%) 42 (84.0%) 36 (80.0%)    
     No  17 (17.9%) 8 (16.0%) 9 (20.0%)    
Note. Number (%).DBT-ST = Dialectical Behaviour Therapy-skills training; TAU = treatment as 
usual. 
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some preliminary evidence for the effectiveness of DBT-ST+TAU in bariatric pre-

surgical programs.  

For Study Two the hypotheses were divided into primary and secondary 

hypotheses. The primary hypothesis predicted that bariatric participants in the DBT-

ST+TAU group would show significantly greater improvements in eating pathology 

(binge eating, emotion eating, dietary restraint), emotion regulation, personality 

pathology, impulsivity, associated psychopathology (i.e., depression and anxiety), and 

achieve greater EBW loss and improvements in eating pathology related clinical 

impairment as compared to the TAU group from T1 = time 1 (i.e., start of DBT-ST 

group/start of the Bariatric Surgical Assessment Clinic pre-surgical program); T2 = time 

two (i.e., post-DBT-ST group/8 weeks); T3 = time three (i.e., 4 months post-DBT-ST 

group/end of the 6-month bariatric pre-surgical program).  

In addition, there were six secondary hypotheses: (1) consistent to other bariatric 

samples, there would be high rates of DSM-IV-TR current and lifetime Axis I 

psychological diagnoses (in particular Binge Eating Disorder) in the overall bariatric 

sample; (2) consistent with other bariatric samples, there would be high rates of 

childhood trauma among the bariatric participants in both treatment conditions; (3) 

consistent to other bariatric samples, there would be a higher prevalence of women than 

men among the bariatric participants in both treatment conditions, with women 

demonstrating higher levels of eating pathology, emotion dysregulation, personality 

pathology, impulsivity, and associated psychopathology (depression and anxiety) than 

men in both treatment conditions; (4) elevated levels of eating pathology, emotion 

dysregulation, personality pathology, impulsivity, or associated psychopathology (i.e., 
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depression and anxiety) at T3 would be associated with worse EBW loss outcomes in the 

DBT-ST+TAU group at T3; (5) Participants in the DBT-ST+TAU group would be more 

likely to complete the RQHR Bariatric Surgical Assessment Clinic pre-surgical program 

and be approved for surgery than the TAU group; and (6) Participants in the DBT-

ST+TAU condition would be more satisfied with their treatment in comparison to the 

strictly TAU condition. To follow is a comprehensive discussion of the findings and 

association with existing research as they pertain to the aforementioned primary and 

secondary hypotheses.   

3.8.1 Primary findings. 

3.8.1.1 Hypothesis 1: Was the intervention effective? Results demonstrated 

mixed support for Hypothesis 1. Specifically, bariatric candidates that participated in the 

DBT-ST+TAU condition reported greater reductions in emotional eating from T1 to T2, 

as well as greater reductions in binge eating, emotional eating, and global eating 

pathology (e.g., shape concerns, and weight concerns) from T1 to T3 than the TAU 

condition. In contrast, there were no statistically significant improvements in two 

domains of eating pathology (i.e., dietary restraint and eating concerns), emotion 

regulation, personality pathology, impulsivity, symptoms of depression and anxiety, 

eating pathology related clinical impairment (i.e., mood and self-perception, cognitive 

functioning, interpersonal functioning, and work performance), and EBW loss between 

the DBT-ST+TAU group and the strictly TAU group over time (i.e., T1 compared to T2 

and T3). Albeit, there was a trend in the data towards the DBT-ST+TAU condition 

demonstrating greater improvements in eating pathology related clinical impairment, 
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emotion regulation, and depression symptoms, from T1 to T3 than the strictly TAU 

group.  

The DBT-ST+TAU condition was found to have the largest effect on emotional 

eating over time (i.e., T1 to T2, and T1 to T3) in comparison to strictly TAU, as 

measured by the EES. Specifically the DBT-ST+TAU condition led to greater reductions 

in eating in response to anger/frustration (from T1 to T2, and T1 to T3), and anxiety 

(from T1 to T3) than the strictly TAU group over time. There was also a trend in the data 

towards the DBT-ST+TAU condition demonstrating greater reductions in emotional 

eating triggered by depression symptoms from T1 to T3 than the strictly TAU condition. 

The aforementioned findings are particularly noteworthy given that the participants in the 

DBT-ST+TAU condition were found to have significantly worse emotional eating than 

the TAU condition at T1. Therefore, not only did participants in the DBT-ST+TAU 

group start out with worse emotional eating, their emotional eating at T2 and T3 reduced 

to a level comparable to the TAU group.  

 In regards to binge eating, the DBT-ST+TAU group demonstrated greater 

reductions in binge eating severity and symptoms than that TAU group over time (T1 to 

T3), as measured by the BES. Specifically, the DBT-ST+TAU condition led to greater 

reductions in the feelings and cognitions (BES factor 1) associated with binge eating, but 

not the maladaptive behaviours associated with binge eating (BES factor 2) than the TAU 

group over time (T1 to T3). No differences were noted from T1 to T2. Further, there were 

no statistically significant differences between the two treatment conditions over time in 

number of times binged or number of days binged as measured by the EDE-Q 6.0.   
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The DBT-ST+TAU condition was also more effective in reducing global eating 

pathology domains, such as weight and shape concerns, than the strictly TAU group over 

time (T1 to T3). No differences were noted from T1 to T2. Further, there were no 

statistically significant differences between the two treatment conditions over time in the 

eating concerns and dietary restraint eating pathology domains.  

In regards to level of clinical impairment from eating pathology symptoms, there 

was a trend in the data towards the DBT-ST+TAU condition demonstrating greater 

improvements than the strictly TAU group over time (T1 to T3, but not T1 to T2).  

Similar trends were observed for emotion dysregulation and depression symptoms.  

Contrary to Hypothesis 1, no statistically significant differences were observed in 

regards to greater improvements in personality pathology, impulsivity, anxiety, and EBW 

loss between the DBT-ST+TAU group and the strictly TAU group over time (i.e., T1 

compared to T2 and T3). However, average EBW loss was slightly greater in the DBT-

ST+TAU at T2 (i.e., 10.96lbs) and T3 (i.e., 21.87lbs), in comparison to the strictly TAU 

condition at T2 (i.e., 8.93lbs) and T3 (i.e., 18.76lbs). Prevalence of clinically significant 

percent EBW loss (i.e., 10%) was comparable in both treatment conditions. Overall both 

groups demonstrated a statistically significant change in average EBW loss over the 

course of the bariatric pre-surgical program individually, with T3 (approximately 24 

weeks) EBW loss outcomes being comparable to the average weight loss observed in 

research trials of CBT for obesity with treatment times ranging from 21 to 31 weeks (i.e., 

21.12lbs to 23.54lbs; Wadden et al., 2005; Wing, 2002). Further, the T1 to T2 weight loss 

results were comparable to research implementing 10 weeks of CBT in a bariatric pre-
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surgical program (i.e., 6.6lbs); albeit, the DBT-ST+TAU condition achieved slightly 

greater EBW loss after just 8 weeks.  

As previously mentioned, bariatric candidates are always encouraged and often 

required to lose weight in bariatric pre-surgical programs, but Ochner et al. (2012) aimed 

to determine if pre-surgical weight loss is in fact helpful and necessary for successful 

post-surgical outcomes. Although research on the impact of pre-surgical weight loss on 

post-surgical outcomes is mixed, Ochner et al. (2012) noted that pre-surgical weight loss 

it is not detrimental to bariatric patients and emphasized that it may lead to improvements 

in long-term post-surgical outcomes. Therefore the aforementioned findings would 

suggest that both treatment conditions in the current study may be on a better long-term 

post-surgical treatment path than bariatric candidates who do not lose weight during the 

pre-surgical period. In contrast, there is greater agreement in the literature regarding the 

association between sustained eating pathology (i.e., binge eating, emotional eating, night 

eating, uncontrolled overeating) and long-term weight regain greater than two years post-

surgery (i.e., Hsu et al., 1996; Hsu et al., 1997; Kalarchian et al., 2002; Kral, 1995). 

Therefore, the greater improvements in these specific areas of eating pathology (e.g., 

binge eating, emotional eating, global eating pathology) observed in the DBT-ST+TAU 

group in comparison to the TAU condition over time may be suggestive of not only the 

greater short-term effectiveness of DBT-ST in bariatric settings, but plausibly improved 

long-term effectiveness of bariatric post-surgical outcomes more broadly.  

Of note, there was only one statistically significant difference between the two 

treatment conditions on the psychological measures at T1 (i.e., emotional eating measure) 

Although greater reductions in emotional eating were observed over time in the DBT-
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ST+TAU group, since this group started off with a significantly higher level of emotional 

eating, only similar levels of emotional eating in comparison to TAU were achieved by 

T3. Despite similar levels of emotional eating being observed at T3, it is likely that the 

DBT-ST+TAU group remains on a better weight loss trajectory as they continued to see 

gains and greater reductions from T1 to T2 and T1 to T3 than the TAU group. Given the 

current path the DBT-ST+TAU participants are on, they may end up surpassing the TAU 

group in terms of reductions in emotional eating post-surgery, therefore having improved 

long-term post-surgical outcomes.  

Individually, both treatments showed statistically significant reductions in eating 

pathology (i.e., binge eating, number of binges or days binged, emotion eating, global 

eating pathology, dietary restraint, eating concerns, weight concerns, shape concerns), 

emotion dysregulation, personality pathology, impulsivity, associated psychopathology 

(i.e., depression and anxiety), and improvements in eating pathology related clinical 

impairment over time, suggesting that both were beneficial treatments. The success 

observed in the TAU group may reflect the high quality existing TAU regimen already in 

place at the RQHR Bariatric Surgical Assessment Clinic pre-surgical program (i.e., 

dietary counseling and education, psychological assessment and brief solution focused 

intervention, exercise therapy, medical support).  

In sum, these findings seem appropriate given that the DBT-ST intervention 

placed the greatest emphasis on reducing eating pathology and symptoms characterized 

by emotion dysregulation. Therefore, both treatments conditions appeared to be effective 

individually, but when compared to each other over time, the addition of DBT-ST within 

the existing TAU at the RQHR Bariatric Surgical Assessment Clinic pre-surgical 
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program appeared to improve the pre-surgical programs effectiveness in terms of greater 

reductions in various domains of eating pathology (i.e., binge eating, emotional eating, 

global eating pathology) that are often associated with worse long-term post-surgical 

outcomes. It appears that the DBT-ST groups had the greatest impact on eating pathology 

not immediately following the groups, rather 4-months after the groups at the end of the 

6-month TAU bariatric pre-surgical program (T3). It is possible that the skills taught in 

DBT-ST required additional practice and therefore had the greatest rewards months later. 

Furthermore, it is likely that such skills were reinforced in the two remaining follow-up 

appointments at the bariatric clinic during TAU. For example, during the brief solution 

focused intervention those bariatric candidates that participated in the DBT-ST group 

may have discussed difficulties applying their skills, or if skills were perceived as helpful 

may have been encouraged to continue practicing their skills. The continued benefits 

observed at the post-DBT-ST follow-up (i.e., T3) exceeded that typically observed in the 

DBT-ST for BED literature, where maintenance rather than continued gains were found 

(e.g., Telch et al., 2000; Safer et al., 2002; Safer et al., 2010).     

Although this was the first study to implement a DBT-ST intervention into a 

bariatric pre-surgical program, a comparison to Telch and colleagues (1997a; Wiser & 

Telch, 1999) adapted DBT-ST for BED outside of bariatric settings may be warranted, 

particularly given the use of their treatment in the development of the current DBT-ST 

intervention. In a RCT comparing DBT-ST for BED (12 weeks) to an active comparison 

group therapy (ACGT; i.e., supportive therapy), Safer et al. (2010) found that the DBT-

ST group led to greater post-treatment abstinence from binge eating, and had the largest 

effect on improvements in dietary restraint at post-treatment and 12-month follow-up and 
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eating concerns at post-treatment in comparison to ACGT. Improvements in all of the 

aforementioned areas were observed in the current study within the DBT-ST+TAU 

group; however none of these particular outcomes significantly differed in comparison to 

strictly TAU. However, as noted the strictly TAU condition also targeted eating 

pathology (e.g., brief solutions focused intervention, dietary counseling and education), 

whereas ACGT was supportive therapy. In particular, the brief solution focused 

intervention offered in the TAU condition in the current study also addressed eating 

pathology by briefly introducing specific strategies (e.g., developing structure and routine 

with meal times, practicing distraction techniques to counter boredom eating, and 

monitoring emotional eating). In another RCT comparing DBT-ST for BED to a wait-list 

control, Telch et al. (2001) found that DBT-ST led to greater reductions in various 

domains of eating pathology on the EDE-Q 6.0 (e.g., weight concerns, shape concerns, 

and eating concerns), binge eating symptoms on the BES, and emotional eating in 

response to anger (i.e., EES anger subscale). The latter findings were more consistent 

with the findings observed in the current study. The similarities observed across findings 

(i.e., between DBT-ST for BED and the DBT-ST for bariatric candidates implemented in 

the current study), appears to add support to the literature on DBT-ST for eating 

pathology both generally and in a bariatric sample.  

Further comparisons of the current findings to the most methodologically sound 

pre-surgical intervention research in the bariatric literature to date is also warranted. In a 

RCT comparing 10 weeks of CBT to TAU during a 4-month bariatric pre-surgical 

program, Gade et al. (2014) found that the CBT group demonstrated greater reductions in 

eating pathology (i.e., emotional eating, uncontrolled eating, and cognitive restraint), 
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affective symptoms (i.e., depression and anxiety symptoms), and BMI than the TAU 

group. The effect sizes were high for eating pathology, moderate for affective symptoms, 

and low for BMI. The statistically significant findings are comparable to the current study 

with the exception of cognitive restraint. Although dietary restraint was measured in the 

current study, the DBT-ST+TAU condition did not demonstrate greater improvements in 

this area of eating pathology in comparison to TAU overtime; albeit, both groups 

demonstrated improvements in this area. In addition the effect sizes ranged from small to 

medium in the current study. It is notable that most of the pre-surgical intervention 

studies utilizing TAU comparison groups in the bariatric literature were comprised of 

strictly nutritional support and education (e.g., Gade et al., 2014) or the control group 

received no TAU (e.g., Abilés et al., 2013a). Therefore, larger effect sizes for the 

intervention group in Gade et al. may not suggest that the current DBT-ST intervention is 

less effective in a bariatric pre-surgical program, rather it may suggest that it was 

compared to a more rigorous TAU regimen. Although the follow-up study to Gade et al. 

(Gade et al., 2015) demonstrated no greater improvements for the CBT group in 

comparison to TAU 1-year post-surgery, a 1-year follow-up is arguably too short given 

weight regain is typically not observed until 2 years post-surgery (Hsu et al.,1996; Hsu et 

al., 1997; Kalarchian et al., 2002). Additional follow-up is required to determine if the 

DBT-ST+TAU group is in fact effective long-term (i.e., greater than 2 years post-

surgery) and how this compares to other psychological interventions long-term. 

 3.8.2 Secondary findings. 

 3.8.2.1 Secondary hypothesis 1: High rates of psychological diagnoses. Results 

demonstrated support for Secondary Hypothesis 1. Specifically, 60% of the overall 
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sample met criteria for at least one lifetime DSM-IV-TR psychological disorder, which 

was comparable to the 66% prevalence found by Kalarchian et al. (2007) in a bariatric 

candidate sample. In the current study, there were high rates of lifetime mood disorders 

(50.5%; comparable to the 45.5% observed in Kalarchian et al.) and anxiety disorders 

(21.1%); albeit, there were higher rates of lifetime anxiety disorders observed in the 

literature (i.e., 37.5%; Kalarchian et al.) amongst the overall sample. Further, in the 

current study approximately 47% of the overall sample met criteria for at least one 

current DSM-IV-TR psychological disorder, a rate slightly higher than the 38% rate 

observed in Kalarchian et al. In particular, in the current study there were high rates of 

current BED (36.8%), anxiety disorders (26.3%), or mood disorders (7.4%). These rates 

of anxiety disorders were comparable to Kalarchian et al., (i.e., 24%); however BED 

occurred at an observably lower frequency in Kalarchian et al. (i.e., 16.3%), and mood 

disorders were slightly more common in their sample (i.e., 15.6%). These findings add to 

the literature supporting that there are high rates of psychopathology in most bariatric 

samples. Further, these findings suggest that the results of the current study may be 

generalizable to most bariatric pre-surgical programs given similarities in rates of 

psychopathology across samples.  

 3.8.2.2 Secondary hypothesis 2: High rates of childhood trauma. Results 

demonstrated support for Secondary Hypothesis 2. Specifically, there were high rates of 

childhood trauma in both the DBT-ST+TAU and strictly TAU groups. In particular, 

combined percentages of low to severe abuse experiences reported in the DBT-ST+TAU 

condition versus the strictly TAU condition were high for the five types of abuse assessed 

via the CTQ: physical abuse (42% versus 31%); emotional abuse (54% versus 55.6%); 
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sexual abuse (38% versus 35.6%); physical neglect (42% versus 33.3%); and emotional 

neglect (54% versus 40%).  There were no statistically significant differences in abuse 

history between the two treatment conditions. The aforementioned frequencies of 

reported abuse were comparable to other bariatric samples in the literature (e.g., Grilo et 

al., 2005). These findings further suggest that the results of the current study may be 

generalizable to most bariatric pre-surgical programs given similarities in reported abuse 

across samples.  

 3.8.2.3 Secondary hypothesis 3: High rates of women than men. Results 

demonstrated mixed support for Secondary Hypothesis 3. Specifically, as anticipated 

there was a higher prevalence of females than males in both the DBT-ST+TAU condition 

(i.e., 80% females) and strictly TAU group (i.e., 80% females). The prevalence of 

females to males in the current study is comparable to the rates observed in the literature, 

as 78% of bariatric surgeries performed in Canada between 2013/2014 were on women 

(CIHI, 2015).  

In regards to psychopathology, there was a trend towards women demonstrating 

higher levels of eating pathology related clinical impairment (p = .058) and binge eating 

symptoms (p = .088) in the DBT-ST+TAU condition; however this finding was not 

statistically significant. There were no statistically significant differences between males 

and females in regards to measures of psychopathology in the DBT-ST+TAU group, 

which was contrary to the Secondary Hypothesis 3. In contrast, the women demonstrated 

higher levels of eating pathology (i.e., binge eating, emotional eating, global eating 

pathology, and eating pathology related clinical impairment) than the men in the TAU 

condition, which lends some support to the Secondary Hypothesis Three. The latter 
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finding is consistent with the literature, which demonstrated higher rates of eating 

pathology (i.e., BED; Muhlhans et al., 2009) amongst female than male bariatric patients. 

However, there were no additional statistically significant differences between females 

and males in the TAU group on any of the remaining measures of psychopathology, 

which is inconsistent with the Secondary Hypothesis Three. It is surprising that there 

were no statistically significant gender differences observed for depression or anxiety 

symptoms, as researchers have demonstrated the disproportionate rates of depression 

symptoms (e.g., Fabricatore & Wadden, 2006; Mazzeo et al., 2006; Onyike et al., 2003), 

as well as mood and anxiety disorders (Muhlhans et al., 2009) amongst obese females as 

compared to obese males. The small number of male participants in each treatment 

condition (i.e., 10 and 9) may have contributed to the lack of statistically significant 

findings. Given the trends in the data, and the statistically significant findings in the TAU 

group, it is likely that a larger sample size would have garnered results more reflective of 

the gender discrepancies often observed in the bariatric literature.   

 3.8.2.4 Secondary hypothesis 4: Elevated psychopathology associated with 

worse EBW loss. Results did not provide support for Secondary Hypothesis 4. Percent 

EBW loss achieved at the end of the pre-surgical period may have been influenced by 

Bariatric candidates in the pre-surgical period are typically required to achieve 5 to 10% 

EBW loss in order to be approved for surgery. Therefore, candidates may implement 

other means to achieve weight loss (e.g., temporary diets) in order to achieve this result. 

Therefore, the percent weight loss achieved in this particular program may be reflective 

of program requirements rather than a relationship with psychopathology (e.g., eating 

pathology) during the pre-surgical period. Given that program pressure and requirements 
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are reduced 1 to 2 years post-surgery (e.g., less pressure to lose weight because already 

had the surgery, no program requirements in terms of amount EBW loss post-surgery), 

examination of the association between long-term post-surgical weight loss outcomes 

(i.e., at 1 and 2 years post-surgery) and psychopathology would likely yield results that  

would better clarify this association.  

3.8.2.5 Secondary hypothesis 5: Improved pre-surgical program outcomes. 

Results did not provide support for Secondary Hypothesis 5. There was a trend observed 

in the data towards a greater number of participants completing the pre-surgical program 

in the DBT-ST+TAU condition as compared to the strictly TAU condition (p = .102); 

however, this finding was not statistically significant. Once again, this outcome may be 

representative of the high quality existing TAU already in place in the RQHR Bariatric 

Surgical Assessment Clinic pre-surgical program. Alternatively, this finding may reflect 

bariatric candidates overarching desire to complete the program and achieve a successful 

pre-surgical outcome (i.e., 5% to 10% EBW loss) to ensure that they will be approved for 

surgery. There was also no statistically significant different between the two treatment 

conditions in terms of number of participants being approved or denied bariatric surgery. 

Overall, only five participants were denied surgery. These findings are comparable to the 

majority of the research on bariatric pre-surgical programs, where it is observed that most 

candidates tend to be approved for surgery despite the presence of potential 

contraindications to surgery (e.g., Sarwer et al., 2004; Pawlow et al., 2005). Lastly, only 

four participants that completed the pre-surgical program opted to not proceed with 

surgery. This finding is similar to other intervention research in bariatric programs (e.g., 

Gade et al., 2015; Lier et al., 2012).  
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3.8.2.6 Secondary hypothesis 6: Participant Satisfaction. The results of the 

current study did not provide support for Secondary Hypothesis 6, rather both the DBT-

ST+TAU and strictly TAU treatment conditions were comparably satisfied with their 

treatment. This finding once again may be reflective of the high quality existing TAU 

already in place during the RQHR Bariatric Surgical Assessment Clinic pre-surgical 

program. 
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4.0 Discussion 

 The overall purpose of the current research project was to examine the 

effectiveness and feasibility of an adapted, brief (eight weeks) DBT-ST group in 

conjunction with existing TAU within the RQHR Bariatric Surgical Assessment Clinic 

pre-surgical program in comparison to strictly TAU (i.e., comparison group). In order to 

do so, two studies were conducted. Study One served as a pilot investigation to determine 

if any modifications needed to be made to the adapted DBT-ST group, whereas Study 

Two served as the effectiveness investigation. Specifically, the purpose of Study Two 

was to assess whether an adapted, brief DBT-ST group intervention in conjunction with 

TAU would lead to larger reductions in eating pathology, associated psychopathology, 

and EBW than strictly TAU in the RQHR Bariatric Surgical Assessment Clinic pre-

surgical program. The results were based on ‘completers only analyses’, and as such the 

findings are applicable to those who participate and complete a bariatric pre-surgical 

program. The findings of Studies One and Two collectively demonstrate that an adapted 

DBT-ST group can be integrated into existing services in a bariatric pre-surgical 

program, and that doing so help improve pre-surgical program outcomes in terms of 

greater reductions in eating pathology in comparison to TAU over time. However, 

significant findings related to weight loss or associated psychopathology were not 

observed. In sum, the findings provide some preliminary support for the effectiveness of 

a DBT-ST group as an adjunctive intervention to existing TAU in bariatric pre-surgical 

programs. 

 It is notable that both treatment conditions (i.e., DBT-ST+TAU versus TAU) 

demonstrated statistically significant reductions in eating pathology, associated 
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psychopathology (i.e., emotion dysregulation, impulsivity, personality pathology, anxiety 

symptoms, depression symptoms), and EBW individually over time. This finding may be 

reflective of the high quality TAU already in place in the RQHR Bariatric Surgical 

Assessment Clinic pre-surgical program. However, the DBT-ST+TAU group 

demonstrated greater reductions in emotional eating from T1 to T2, and binge eating, 

emotional eating, and global eating pathology (i.e., shape and weight concerns) from T1 

to T3 in comparison to TAU.  The effect sizes ranged from small to medium (i.e., η2 = 

.041 to .071), with reductions in emotional eating over time demonstrating the largest 

effect size. Participants reported a good level of satisfaction in both treatment conditions. 

Based on these findings, it appears that the addition of a DBT-ST group to an existing 

bariatric pre-surgical program may aid in addressing eating pathology often present in a 

bariatric population (i.e., emotional eating, binge eating, shape and weight concerns). 

Although no significant differences between conditions were observed in terms of weight 

loss at the end of the pre-surgical period, it is anticipated that the participants in the DBT-

ST plus TAU condition may be on a better weight loss trajectory than those in the strictly 

TAU condition, given greater reductions in areas of eating pathology commonly 

associated with weight regain post-surgery (e.g., see Hsu et al., 1997 and Kalarchian et 

al., 2002). Below is a summary of the strengths, limitations, and future directions of the 

current research, followed by a discussion of its clinical implications. 

4.1 Strengths, Limitations, and Future Directions 

The overall investigation has a number of notable strengths. First, the current 

overall investigation was the first of its kind to implement and examine the effectiveness 

of an adapted, brief (8 weeks) DBT-ST group in conjunction with TAU within a bariatric 
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pre-surgical program in comparison to strictly TAU. Second, Studies One and Two were 

designed so as to improve on some of the methodological shortcomings of existing 

research. For example, baseline psychopathology was determined via multiple methods 

including self-report and a structured clinical interview (i.e., M.I.N.I. 6.0). Effectiveness 

was evaluated using multiple valid self-report measures (e.g., EDE-Q 6.0, BES, EES, 

DERS, BEST, BIS-11, CES-D, STAI-Y1, CIA-3.0, and EBW loss).  

Third, the inclusion of a comprehensive comparison group (i.e., strictly TAU) was 

a key strength of Study Two. In particular the TAU condition in the RQHR Bariatric 

Surgical Assessment Clinic pre-surgical program is a high quality treatment consisting of 

dietary counseling and education, psychological assessment and brief solution focused 

intervention, exercise therapy, and medical support. Inclusion of a rigorous TAU 

comparison condition was an improvement to existing bariatric pre-surgical intervention 

research, as previous research utilized TAU comparison groups strictly comprised of 

nutritional support and education (e.g., Gade et al., 2014) or included control conditions 

where no TAU was received (e.g., Abilés et al., 2013a). This methodological 

improvements made in the current research can increase confidence in conclusions that 

DBT-ST was actually an additive benefit to TAU, as its benefits surpassed an existing 

rigorous treatment.  

Fourth, following the participants across three time points (i.e., T1, T2, and T3) 

for the entirety of the RQHR Bariatric Surgical Assessment Clinic 6-month pre-surgical 

program was also a strength of Study Two and an improvement on existing bariatric pre-

surgical program research that strictly examined pre- and post-intervention (e.g., Gade et 

al., 2014; Abilés et al., 2013a), as it allowed for examination of changes in eating 
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pathology, emotion regulation, personality pathology, impulsivity, associated 

psychopathology (i.e., depression and anxiety symptoms), and EBW loss and eating  

pathology related clinical impairment in relation to group membership over time.  

Fifth, the administration of the DBT-ST groups using an online medium (i.e., 

GoToMeeting) was a strength of the current overall investigation, as it allowed for 

accommodation of participants rural and widespread residence by increasing accessibility 

to this standardized intervention (i.e., made the treatment accessible). As previously 

noted, psychotherapy administered via video conferencing is a growing trend and has 

demonstrated comparable clinical outcomes with face-to-face psychotherapy (Backhaus 

et al., 2012). For example, research has demonstrated the preliminary effectiveness of 

individual CBT implemented through video conferencing in comparison to face-to-face 

CBT for treatment of panic disorder (Bouchard et al., 2004), and a broad range of other 

clinical presentations from weight concerns to personality disorders (Day & Schneider, 

2002), demonstrating no significant negative differences. Most importantly, Day and 

Schneider found no significant differences between face-to-face, video conferencing, and 

audio-conferencing psychotherapeutic modes in terms of therapeutic alliance, an essential 

therapeutic factor. Therefore, the current research adds to the video conferencing 

psychotherapy literature, supporting use of this online medium to implement 

psychotherapy when geographical barriers are present.  Although there are some notable 

limitations to the online delivery of psychotherapy such as difficulties with homework 

review, less control over the therapeutic environment (e.g., difficult to limit distractions), 

and the exclusion of participants without a computer; the benefits of increased overall 
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accessibility well outweigh these limitations. Due to location of residence many more 

participants would have been excluded without the videoconferencing option.   

  While this was a novel overall investigation, there were several limitations that  

should be considered when interpreting the results and that may provide guidance for 

future research. First, the exclusive use of self-report symptom measures at T2 and T3 

was a limitation. Self-report of symptoms is a common method used in clinical research; 

however, there are several limitations involved with this method, such as potential over-

reporting and underreporting of symptom severity, reliance on memory, and honesty (see 

Paulhus & Vazire, 2009 for a review of advantages and disadvantages of the self-report 

method). These problems may be exacerbated by the participants desire to be approved 

for bariatric surgery. Attempts were made to detect desirable responding at T1 (via the 

MBMD), but not the subsequent assessment time points. Furthermore, a follow-up 

clinical interview at T2 and T3 may have provided further information regarding 

clinically significant symptom change in Study Two.  

Second, the pre-screen clinical interview was a comprehensive interview for 

general psychopathology (i.e., M.I.N.I. 6.0). It may have been helpful to also incorporate 

the EDE interview, as this is the gold standard interview specific to eating pathology 

(Fairburn & Beglin, 1994). Concerns about increasing participant requirements negated 

the addition of the EDE interview as the M.I.N.I. interview itself already took a 

significant portion of time (i.e., 30 to 45 minutes), as did the online psychological 

measurements (i.e., approximately 60 minutes). Third, Studies One and Two did not 

include the use of skills diary cards used to monitor homework compliance and frequency 

of skill use, due to the online nature of these studies. Homework was still assigned (along 
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with monitoring forms) and then discussed in session; however, homework compliance 

was not monitored. The required use of diary cards in future research may provide a 

further source of quantitative measurement of treatment outcomes; specifically, the type 

of skills used and frequency of use. Inclusion of diary cards may also assist in teasing out 

which components of the intervention were the agents of change.  

Fourth, Study Two did not use randomization, rather participants elected or were 

directly assigned to a specific treatment condition. The absence of randomization may 

have increased the potential for confounding variables (e.g., age, education, 

socioeconomic status). Participant’s self-selection into the DBT-ST+TAU condition may 

have also increased the likelihood of this treatment condition having slightly higher levels 

of psychopathology because these individuals may have thought this treatment, that 

targets eating pathology (in particular emotional eating), would be helpful to them. 

Furthermore, the current data had approximately 14.4% missing data points and due to 

lack of randomization strictly a completers only analysis could be completed. Although a 

thorough rational was provided for conducting a completers only analysis, there are still 

potential benefits of an intent-to-treat analysis (e.g., preserved sample size, unbiased 

reflection of the clinical sample; Wertz, 1995), which were not procured in the current 

investigation. Despite these noted limitations, it was deemed appropriate to complete a 

quasi-experimental comparison study prior to a RCT. Furthermore, the exclusion of an 

intent-to-treat analysis was appropriate given data could not be confirmed to be missing 

completely at random or missing at random, which is necessary for an intent-to-treat 

analysis as strategies that account for missing data (e.g., multiple imputation, HLM, last 

observation carried forward) rely on this assumption (Streiner, 2008).  Future research 
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may wish to examine the efficacy of 8-week DBT-ST groups in conjunction with TAU in 

a bariatric pre-surgical program via an RCT. Furthermore, replication studies are 

necessary to confirm the current findings.   

Fifth, Studies One and Two relied on self-report via a web-based data collection 

methodology, in order to accommodate widespread location of residence. Although 

accommodating geographical distance and increasing accessibility to assessment and the 

standardized intervention itself, there are also several limitations associated with web-

based data collection (e.g., random responding, software issues; see Benfield & Szlemko, 

2006 for a review of positive and negative outcomes of web-based data collection). 

Despite web-based data collection, reverse scoring within measures helped to protect 

against random responding.  

Sixth, the current research project did not report the long-term effects of pre-

surgical DBT-ST on post-surgical eating pathology and weight loss outcomes; however, 

this data is being collected as part of a larger research project. Seventh, Studies One and 

Two utilized several measures of eating pathology (i.e., EDE-Q 6.0, BES, EES, and CIA-

3.0), but did not use the Three Factor Eating Questionnaire-R21 (TFEQ; Cappeleri et al., 

2009; Karlsson et al., 2000) which now appears to be more commonly utilized in the 

bariatric literature (e.g., Gade et al., 2014; Gradaschi et al., 2013). However, the measures 

included in Studies One and Two do address each of the TFEQ-R21s three factors (i.e., 

emotional eating, uncontrolled eating, and cognitive restraint), and therefore comparisons 

could still be made to the more recent literature. Furthermore, the measures used in the 

current overall investigation were those typically implemented in the DBT-ST for BED 

literature (e.g., Safer et al., 2010; Telch et al., 2001). Incorporating the TFEQ-R21 into 
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future research will improve consistency across the bariatric literature, and also may be a 

more pragmatic way to assess for emotional eating, uncontrolled eating (i.e., binge 

eating), and cognitive restraint than the three separate measures utilized in the current 

overall investigation. Albeit, the measures used in Studies One and Two contain 

subscales that provide further useful information (e.g., shape and weight concerns, types 

of emotional eating, binge eating severity). Eighth, current and lifetime Axis I diagnoses 

were determined using DSM-IV-TR (APA, 2000) diagnostic criteria. Future research 

would benefit from examining the prevalence of DSM-5 diagnoses in a bariatric sample. 

To account for the use of the DSM-IV-TR, we included the subthreshold diagnostic 

results, as several participants did not meet criteria for BED because the number of 

weekly binges was less than twice per week. As per the DSM-5 these individuals would 

now meet criteria for BED. Although use of the DSM-IV-TR was a limitation, we did not 

focus on diagnostic change as an outcome in the current overall investigation, rather 

changes in eating pathology and associated psychopathology were examined more 

broadly overtime.   

Lastly, there was a 15% attrition rate in Study Two, which was a limitation. The 

majority of the missing data was from the follow-up period (approximately 61%). 

Although a limitation, the quantity of missing data in the current study is comparable to 

that found in other intervention studies within a bariatric setting, wherein drop-out rates 

range from 4-11% in the pre-surgical period (Gade et al., 2014; Lier et al., 2012) and 

increase to 18% 1-year post-surgery (e.g., Gade et al., 2015). 

4.2 Clinical Implications 

  The current overall investigation was the first trial of its kind to implement DBT- 
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ST within a bariatric setting. The results offer empirical evidence regarding the 

effectiveness and feasibility of implementing an adapted, brief DBT-ST group in an 

existing bariatric pre-surgical program. Specifically, the DBT-ST+TAU condition 

demonstrated greater reductions in eating pathology, particularly emotional eating over 

time as compared to the strictly TAU condition. Although comparable weight loss was 

observed between the two treatment conditions, changes in eating pathology may be 

associated with improved post-surgical weight loss outcomes as an association between 

sustained eating pathology (i.e., binge eating, night eating, uncontrolled overeating) and 

worse long-term post-surgical weight loss outcomes (i.e., weight regain greater than two 

years post-surgery) has been observed in the literature (Hsu, Betancourt, & Sullivan, 

1996; Hsu, Sullivan, & Benotti, 1997; Kalarchian et al., 2002; Kral, 1995). Therefore, 

research would suggest that improvements in eating pathology prior to surgery may place 

bariatric candidates on a better weight loss trajectory and improve post-surgical weight 

loss outcomes. A few reasons for similar 6-month pre-surgical weight loss outcomes 

between the DBT-ST+TAU and TAU conditions may be: (1) the high quality of existing 

TAU in the RQHR Bariatric Surgical Assessment Clinic pre-surgical program; and (2) 

expectations within the bariatric pre-surgical program that candidates lose 5-10% EBW 

in order to be approved for surgery. The latter may suggest that although participants in 

the strictly TAU condition lost a similar amount of EBW, the method of doing so may 

not have been related to true reductions in eating pathology. Rather, alternative short-

term forms of dieting, but not a change in eating pathology mindset, may have led to the 

comparable weight loss outcome observed in the TAU group. Post-surgical follow-up 

data will help to clarify these findings.  
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 Overall, the current findings suggest that an adapted, 8-week version of DBT-ST 

could be implemented into various bariatric surgical programs, even those with a lack of 

resources and limited staffing. Since the program developed is brief, implementation is 

likely a cost-effective option for various health regions, making its application both 

beneficial and practical in clinical settings. In terms of generalizability, it is suspected 

that the current results should generalize to most bariatric settings, as the demographics 

of the current bariatric sample were comparable to the demographics of most bariatric 

populations discussed in the literature (i.e., primarily Caucasian, more women than men, 

high rates of abuse history, high rates of psychopathology). Further research is required 

to determine if these findings can be replicated, to monitor the long-term impact on post-

surgical weight loss outcomes, and to establish if DBT-ST is more effective than CBT 

during a bariatric pre-surgical program. With broad application of this value-added 

intervention, wide spread reductions in morbid obesity may be observed (i.e., improved 

post-surgical outcomes), which in the long-term benefits the physical health, mental 

health, and quality of life of bariatric patients. In addition, reductions in rates of morbid 

obesity in the long-term, may reduce the costs and resources required to treat this 

population, which is beneficial to society over time. 
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Information for Potential Participants 

You, a current patient at the Bariatric Surgical Assessment Clinic within the Regina 
Qu'Appelle Health Region, will be receiving a consent form inviting you to participate in 
a treatment based research study that is being conducted at the Bariatric Surgical 
Assessment Clinic. The primary purpose of the present study is to examine whether 
adding an emotion regulation treatment to an existing bariatric treatment program is 
possible and to determine if it improves pre-operative and post-operative outcomes in 
terms of eating difficulties, associated psychopathology, and weight loss.  The consent 
form you will receive outlines the details of the research.  Shortly after you receive the 
consent form the investigators will contact you via telephone to determine if you would 
like to participate in the research study.  Participation in this study is entirely voluntary, 
so it is up to you to decide whether or not to take part in this study.  Not participating in 
the research study will have no negative repercussions. 
 
The Primary Investigator is Regan Hart, Ph.D., R. D. Psych. and the secondary 
investigator is Chelsea A. Delparte, M.A. Dr. Hart is a Registered Doctoral Psychologist 
at the Bariatric Surgical Assessment Clinic.  Ms. Delparte is a Ph.D. student in Clinical 
psychology at the University of Regina, Department of Psychology working under the 
supervision of Dr. Kristi D. Wright, R.D. Psych., Associate Professor. This project is part 
of a Ph.D. dissertation required for partial fulfillment of the University of Regina’s Ph.D. 
program.  In addition, Ms. Delparte currently works on the psychology team at the 
Bariatric Surgical Assessment Clinic, Regina Qu'Appelle Health Region under the 
supervision of Dr. Regan Hart, R.D. Psych. 
 
If you have any questions please feel free to contact the secondary investigator, Chelsea 
A. Delparte at (306) 766-0417  (e-mail: delpartc@uregina.ca), the primary investigator, 
Dr. Regan Hart at the Bariatric Surgical Assessment Clinic (306) 766-0417, or the 
supervisor of the research project Dr. Kristi D. Wright at (306) 585-4180 (e-mail: 
kristi.wright@uregina.ca).   
 
This project was approved by the Research Ethics Boards of the Regina Qu’Appelle 
Health Region (RQHR) and the University of Regina (U of R).  
 

Thanks for your consideration. 

 

Chelsea Delparte, M.A.  

 

mailto:delpartc@uregina.ca
mailto:kristi.wright@uregina.ca
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Consent Form - Study 1 
 

Project Title: Development and Effectiveness of a Dialectical Behaviour Therapy   
             Psychosocial Skills Training Group for Bariatric Patients 
 
Primary Investigator: Dr. Regan Hart, Ph.D. 
                                      Registered Doctoral Psychologist 
                                      Bariatric Surgical Assessment Clinic 
                                      1621 Albert Street 
                                      Regina SK S4P 2S5 
                                      Phone: (306) 766-0417 (Bariatric Clinic) 
 
Secondary Investigator: Chelsea A. Delparte, M.A. 
                                          Department of Psychology  

                    University of Regina  
                                    3737 Wascana Parkway 
                    Regina SK S4S 0A2 
                    Phone: (306) 766-0417 (Bariatric Clinic) 
 

Research Supervisor: Kristi D. Wright, Ph.D., R. D. Psych. 
                Associate Professor 
                 Department of Psychology 
                 University of Regina 
                 3737 Wascana Parkway 
                 Regina SK S4S 0A2 

                Phone: (306) 585-4180 
 

Introduction: You, a current patient at the Bariatric Surgical Assessment Clinic within 
the Regina Qu'Appelle Health Region, are being invited to take part in a study to see how 
effective an emotion regulation based treatment (dialectical behaviour therapy-skills 
training; DBT-skills training) in conjunction with treatment as usual at the bariatric clinic 
is at improving bariatric pre-operative and post-operative outcomes.  Consenting 
participants will participate in an initial pilot DBT-skills training group plus treatment as 
usual.  The DBT-skills training will be conducted in a group format. 
 
Purpose: The primary purpose of the present study is to examine whether adding an 
emotion regulation treatment to an existing bariatric treatment program is possible and to 
determine if it improves pre-operative and post-operative outcomes in terms of eating 
difficulties, associated psychopathology, and weight loss.  
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Voluntary Participation: Participation in this study is entirely voluntary, so it is up to 
you to decide whether or not to take part in this study. Before you make a decision, 
though, it is important for you to understand what the research involves.  This consent 
form will tell you about the study, the purpose of the research, what will happen during 
the study, and the possible risks, and benefits. If you do decide to take part in this study, 
you will be asked to sign this consent form. Even after signing the informed consent 
form, you can choose to drop-out at any time, refuse to answer any questions, as well as 
request that the information collected not be used. Withdrawal of data is only possible up 
to the point of dissemination (1 week following the completion of the treatment).  Lack of 
participation will not have any impact on your present or future use of any services 
provided by this program or any other health region facility; however, you will need to 
adhere to the Bariatric Surgical Assessment Clinic's pre-surgical program outside of this 
study to be considered for bariatric surgery. Not participating in the current research 
study will have no negative repercussions. 
 
Who is conducting the study: The Primary Investigator is Regan Hart, Ph.D., R. D. 
Psych. and the secondary investigator is Chelsea A. Delparte, M.A. Dr. Hart is a 
Registered Doctoral Psychologist at the Bariatric Surgical Assessment Clinic.  Ms. 
Delparte is a Ph.D student in Clinical psychology at the University of Regina, 
Department of Psychology working under the supervision of Dr. Kristi D. Wright, R.D. 
Psych., Associate Professor. This project is part of a Ph.D dissertation required for 
partial fulfillment of the University of Regina’s Ph.D program.  In addition, Ms. 
Delparte currently works on the psychology team at the Bariatric Surgical Assessment 
Clinic, Regina Qu'Appelle Health Region under the supervision of Dr. Regan Hart, 
R.D. Psych. Two research assistants will serve as co-facilitators in the DBT-ST groups 
and will also provide assistance in measurement administration and scoring. 
 
Specific procedures: Before you agree to participate, we would like to provide you with 
information about the procedures involved in the study so that you can make an informed 
decision. You will be asked to read and complete an informed consent form. Following 
consent, you will be asked to complete an initial clinical interview (approximately 15 
minutes) administered via telephone. Participants will then participate in a 8-week pre-
surgical DBT-skills training group plus treatment as usual at the bariatric clinic.  The 
intent of this group is not to replace existing client supports and services at the Bariatric 
Surgical Assessment Clinic, but rather to supplement them. Initial in-person or online 
assessment will occur prior to the first skills training group. In-person assessment 
includes completion of a demographic form, objective weight measurement, and 10 brief 
questionnaires asking questions about your personal experiences, eating patterns, 
personality, feelings, and behaviours. Total time is expected to be approximately 75 
minutes, however it may take less time.  Assessment points will be at the beginning 
(week 1) and end (week 8) of the DBT-skills training group. Client satisfaction will also 
be evaluated at the end of the skills training group (week 8).  All assessments will be 
completed online for those participating in the group via GoToMeeting due to location of 
residence. Chart reviews will be another source of information in the current study. 
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The assessment measures that we are including and specific interview (a more extensive 
structured interview) is additive as is the DBT-skills training program. The meetings with 
the exercise therapist, dietician, and nurse is all treatment as usual, along with routine 
psychological follow-up interviews.   
 
DBT-skills training group:  The skills training group will be 8 weeks in length (2 hours 
per session). Participants will learn skills to manage emotional states and eating 
difficulties. The facilitators will be videotaped for all group sessions, you will not be 
video recorded but your audio will be recorded if you participate in group discussions or 
ask questions. The dvd's will be treated in the same confidential manner as other 
information obtained throughout the treatment process. The DBT-ST groups will be 
implemented via GoToMeeting to accommodate patients’ location of residence (i.e., not 
in Regina).  
 
Potential risks and benefits: There are no anticipated risks associated with your 
participation in this research project; however, it is possible that you may experience 
some emotional discomfort when first learning and implementing the skills acquired 
through the group DBT-skills training or treatment as usual.  You will be encouraged to 
take breaks as needed while learning and practicing the skills. In addition, since we will 
be using GoToMeeting there is the risk of technology failure which may lead to missed 
information. It is expected that this research may help to improve the pre-surgical and 
post-surgical outcomes of bariatric surgery within the Bariatric Surgical Assessment 
Clinic, Regina Qu'Appelle Health Region.  Of note, what you are consenting to is 
research, not to a therapy that is necessarily prescribed by your treatment team.   
 
Confidentiality: Any information gained from your participation in this research is 
confidential and will only be shared with the primary and secondary investigators, 
research assistants, and project supervisor. In addition, throughout the treatment process, 
reports or informal discussions regarding your progress may be shared with other 
members of the treatment team at the Bariatric Surgical Assessment Clinic if it is thought 
to be beneficial to your treatment outcomes. The researcher will undertake steps to 
safeguard the confidentiality of the discussion, but cannot guarantee that other members 
of the group will do so.  Please respect the confidentiality of the other members of the 
group by not disclosing the contents of this discussion outside the group, and be aware 
that others may not respect your confidentiality.  Information will be used for research 
purposes only. All information collected for this study will be kept in a locked cabinets or 
storage rooms at the Bariatric Surgical Assessment Clinic, Regina Qu'Appelle Health 
Region or in locked cabinets at the University of Regina and held for a minimum of 7 
years.  All responses will be entered into a password protected computer database for 
research analyses.  All identifying patient information will be excluded from the 
computer database.  In addition, results will be summarized for research purposes.  Any 
details that could potentially reveal your identity will be excluded from discussions, study 
reports, and presentations.  
 
Limits of Confidentiality:  Although these circumstances are rare, there are certain 
limits to confidentiality that every participant must be aware of: 
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• If you post an immediate threat to your life, or another individual's life, 
confidentiality may be broken in order to prevent harm. 

• If you disclose information suggesting that any child is at risk of abuse, the 
Ministry of Social Services will have to be notified. 

• If you become involved in a legal case, the judge has the right to subpoena any 
information relevant to the legal problem. 

• If you are concerned about your therapist's professional conduct (or his/her 
supervisor's), it may be necessary to release information from your file to evaluate 
and address this concern. 

• If you request that information be released to another provider or your insurer, 
this request will be carried through. 

 
Use of GoToMeeting: GoToMeeting is an internet-based communication service that 
allows voice, video, and instant messaging over the internet.  With GoToMeeting DBT-
ST via video conferencing may be provided to electing participants outside of Regina 
free of charge. GoToMeeting ensures your shared files, chats, and video conferencing 
calls are as secure as possible, strongly encrypting the message which protects you from 
potential eavesdropping by malicious users, thus increasing your privacy. GoToMeeting 
uses advanced encryption standard which is used by the US Government to protect 
sensitive information. To review GoToMeeting online safety, privacy, and security 
information please go to https://www2.gotomeeting.com/m/g2msem3.tmpl? and click on 
the security link at the bottom of the page. 
 
When Using the Internet Based DBT-ST Treatment Options, What Are the Possible 
Breaches to Confidentiality and Security: When using internet based services, there is 
a very small risk that participation may compromise your privacy such as eavesdropping 
by malicious users; however, GoToMeeting has security and privacy settings that help to 
protect against such risks.  In addition, we encourage everyone to use only their first 
names when signing in and communicating in the group to provide further safeguards.   
 
There are also various things that you can do to protect yourself if using GoToMeeting: 

1. Use your home computer instead of a computer in a shared space, such as library 
or office. 

2. Do not share your login information with anyone, do not use a password that is 
easily guessed by others, and do not share your meeting password with anyone. 

3. Since your internet browser stores information in its memory, or disk cache, you 
can clean the cache after you use the computer.  

4. Enable either the firewall software that came with your operating system or install 
a reputable 3-rd party software. Firewalls protect your computer and information 
from network attacks and threats.  

5. Use anti-virus software to both prevent and recover from virus programs.  
6. Malware-detection software can be used to scan your computer for software and 

files that may be leaking your personal information to 3rd parties. 

Use of Survey Monkey: It is also important for you to know that "Survey Monkey", a 
web-survey company that is located in the USA, is the host of this on-line research. This 
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company is subject to U.S. laws; in particular, the US Patriot Act that allows authorities 
access to the records of internet service providers. Survey Monkey's servers record 
incoming IP addresses - including that of the computer that you use to access the survey. 
However, no connection is made between your data and your computer's IP address. If 
you choose to participate in the survey, you understand that your responses to the survey 
questions will be stored and accessed in the USA. 

As an Internet-Based Study, What Are the Possible Breaches to Confidentiality and 
Security: As an Internet-based research study, there is a very small risk that participation 
may compromise your privacy. A description of these risks follows: 

1. To prevent multiple submissions from the same source, this study will record your 
computer's Internet address, which is a special identification number assigned to your 
computer by your Internet Service Provider. This information will be stored in a file until 
the research is completed, at which point the file will be deleted. This information will 
not be used to identify individuals. 

2. The electronic submission of your responses may, in rare instances, be intercepted by 
unauthorized third parties using sophisticated tools. The likelihood of this occurring is 
extremely rare and is a risk for anyone when using a computer generally. 

3. When using a computer that is connected to the Internet to access websites, 
information about the websites that you visit will be stored in your Internet browser's 
history list and in its disk cache. This can be resolved by clearing the history list and disk 
cache. Note, however, that responses to the survey are only stored temporarily on your 
computer until you close your browser window. Therefore, after you submit your 
responses, your computer will automatically delete this information. 

4. Given the manner in which this study is being conducted, all of the survey responses 
will be sent immediately to the survey software website. The survey software website 
then stores the responses in a private folder accessible only by the primary researchers. 
All responses will be downloaded weekly and kept in a secure location by the primary 
researcher until the conclusion of the study. The data stored on these disks cannot be 
associated with you or your Internet address.  

Contact Information: If you have any questions, feedback or comments about the 
research study or the results of the research study, please feel free to contact the 
secondary investigator, Chelsea A. Delparte at (306) 766-0417  (e-mail: 
delpartc@uregina.ca), the primary investigator, Dr. Regan Hart at the Bariatric Surgical 
Assessment Clinic (306) 766-0417, or the supervisor of the research project Dr. Kristi D. 
Wright at (306) 585-4180 (e-mail: kristi.wright@uregina.ca).  A summary of study 
results will be available once all data have been collected and analyzed.  This will likely 
take 2 years.  If you have any further questions regarding research findings, please feel 
free to contact us.  

 

mailto:delpartc@uregina.ca
mailto:kristi.wright@uregina.ca
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This project was approved by the Research Ethics Boards of the Regina Qu’Appelle 
Health Region (RQHR) and the University of Regina (U of R). If participants have 
any questions or concerns about their rights or treatment as participants, they may 
contact the Chair of the Research Ethics Board at either the RQHR (766-5451) or 
the U of R (585-4775; e-mail: research.ethics@uregina.ca). 
Participant Endorsement: 
 
I ______________________________ have read and understood the terms of the study 
as described above. I agree to participate in the study as described above and the 
aforementioned audio recording of the initial interview and DBT-ST treatment sessions. I 
am aware that my participation in the research project and completing the measures of 
symptoms is voluntary and that I can withdraw at any time.  Furthermore, I understand 
that the information that I provide will be kept confidential (with the exception of certain 
limits to confidentiality that have been explained to me) and it will not be possible to 
identify me in any evaluation research reports that will be generated. If I have questions, 
I know whom to contact. A copy of this form will be photocopied and returned to me for 
my own records. 
 
Participant’s Signature ______________________________________________ 
 
Researcher Signature  ______________________________________________ 
 
Date _________________ 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

mailto:research.ethics@uregina.ca)
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Consent Form - Study 2 
 

Project Title: Development and Effectiveness of a Dialectical Behaviour Therapy   
             Psychosocial Skills Training Group for Bariatric Patients 
 
Primary Investigator: Dr. Regan Hart, Ph.D. 
                                      Registered Doctoral Psychologist 
                                      Bariatric Surgical Assessment Clinic 
                                      1621 Albert Street 
                                      Regina SK S4P 2S5 
                                      Phone: (306) 766-0417 (Bariatric Clinic) 
 
Secondary Investigator: Chelsea A. Delparte, M.A. 
                                          Department of Psychology  

                    University of Regina  
                                    3737 Wascana Parkway 
                    Regina SK S4S 0A2 
                    Phone: (306) 766-0417 (Bariatric Clinic) 
 

Research Supervisor: Kristi D. Wright, Ph.D., R. D. Psych. 
                Associate Professor 
                 Department of Psychology 
                 University of Regina 
                 3737 Wascana Parkway 
                 Regina SK S4S 0A2 

                Phone: (306) 585-4180 
 

Introduction: You, a current patient at the Bariatric Surgical Assessment Clinic within 
the Regina Qu'Appelle Health Region, are being invited to take part in a study to see how 
effective an emotion regulation based treatment (dialectical behaviour therapy-skills 
training; DBT-skills training) in conjunction with treatment as usual at the bariatric clinic 
is at improving bariatric pre-operative and post-operative outcomes. If you meet study 
inclusion you will be asked to participate in the group. If you are not willing or able to 
participate in the group you could be asked to be part of a comparison group. Therefore, 
you may take part in 1 of 2 treatment groups: (1) treatment as usual at the bariatric clinic; 
or (2) the DBT-skills training group plus treatment as usual.  The DBT-skills training will 
be conducted in a group format. 
 
Purpose: The primary purpose of the present study is to examine whether adding an 
emotion regulation treatment to an existing bariatric treatment program improves pre-
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operative and post-operative outcomes in terms of eating difficulties, associated 
psychopathology, and weight loss. 
 
Voluntary Participation: Participation in this study is entirely voluntary, so it is up to 
you to decide whether or not to take part in this study. Before you make a decision, 
though, it is important for you to understand what the research involves.  This consent 
form will tell you about the study, the purpose of the research, what will happen during 
the study, and the possible risks, and benefits. If you do decide to take part in this study, 
you will be asked to sign this consent form. Even after signing the informed consent 
form, you can choose to drop-out at any time, refuse to answer any questions, as well as 
request that the information collected not be used. Withdrawal of data is only possible up 
to the points of dissemination.  There are several points of dissemination: at the end of 
the pre-surgical program, 4 months post-surgery, 6 months post-surgery, 1-year post-
surgery, and 2 years post-surgery.  So if you decide to withdraw your data from the study 
at 6 months post-surgery only this data point can be withdrawn as the results from 4 
months post-surgery will already summarized. Lack of participation will not have any 
impact on your present or future use of any services provided by this program or any 
other health region facility; however, you will need to adhere to the Bariatric Surgical 
Assessment Clinic's pre-surgical program outside of this study to be considered for 
bariatric surgery. Not participating in the current research study will have no negative 
repercussions. 
 
Who is conducting the study: The Primary Investigator is Regan Hart, Ph.D., R. D. 
Psych. and the secondary investigator is Chelsea A. Delparte, M.A. Dr. Hart is a 
Registered Doctoral Psychologist at the Bariatric Surgical Assessment Clinic.  Ms. 
Delparte is a Ph.D student in Clinical psychology at the University of Regina, 
Department of Psychology working under the supervision of Dr. Kristi D. Wright, R.D. 
Psych., Associate Professor. This project is part of a Ph.D dissertation required for 
partial fulfillment of the University of Regina’s Ph.D program.  In addition, Ms. 
Delparte currently works on the psychology team at the Bariatric Surgical Assessment 
Clinic, Regina Qu'Appelle Health Region under the supervision of Dr. Regan Hart, 
R.D. Psych. Two research assistants will serve as co-facilitators in the DBT-ST groups 
and will also provide assistance in measurement administration and scoring. 
 
Specific procedures: Before you agree to participate, we would like to provide you with 
information about the procedures involved in the study so that you can make an informed 
decision. You will be asked to read and complete an informed consent form. Following 
consent, you will be asked to complete an initial clinical interview (approximately 15 
minutes) administered via telephone.  Participants may be selected to partake in 1 of 2 
treatment groups: (1) Pre-surgical DBT-skills training group plus treatment as usual; or 
(2) treatment as usual alone.  The intent of this group is not to replace existing client 
supports and services at the Bariatric Surgical Assessment Clinic, but rather to 
supplement them. Initial in-person assessment will occur either prior to the first skills 
training group or at an initial scheduled appointment for those receiving treatment as 
usual. In-person assessment points includes completion of a demographic form, objective 
weight measurement, and 10 brief questionnaires asking questions about your personal 
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experiences, eating patterns, personality, feelings, and behaviours. Total time is expected 
to be approximately 75 minutes, however it may take less time.  Assessment points will 
be consistent across the two treatment groups.  Additional pre-surgical assessment will 
occur at the end of the skills training group (week 8), and 4 months following the skills 
training group (end of the 6-month pre-surgical program).  Client satisfaction will be 
evaluated at the end of the skills training group (week 8).  In addition post-operative in-
person assessment points will be conducted at scheduled follow-up appointments 6 
months, 1-year, and 2 years post-surgery. All assessments will be completed online for 
those participating in the group via GoToMeeting due to location of residence. Chart 
reviews will be another source of information in the current study.  Chart review will 
provide weight loss outcomes at various other post-surgical follow-ups (e.g., 2 and 4 
months) scheduled as part of the bariatric program's treatment as usual.  
 
The assessment measures that we are including and specific interview (a more extensive 
structured interview) is additive as is the DBT-skills training program. The meetings with 
the exercise therapist, dietician, and nurse is all treatment as usual, along with routine 
psychological follow-up interviews.   
 
DBT-skills training group:  For those participants assigned to the skills training group 
this additive treatment will be 8 weeks in length (2 hours per session) and include 
approximately 8 to 10 participants per group. Participants will learn skills to manage 
emotional states and eating difficulties. Participants will learn skills to manage emotional 
states and eating difficulties. The skills training group sessions will be audio recorded.  
This means your audio will be recorded if you participate in group discussions or ask 
questions.  The c.d.'s will be treated in the same confidential manner as other information 
obtained throughout the treatment process.  Alternative means of administering the DBT-
ST groups (e.g., GoToMeeting) will be implemented to accommodate patients’ location 
of residence (i.e., not in Regina).  
 
Potential risks and benefits: There are no anticipated risks associated with your 
participation in this research project; however, it is possible that you may experience 
some emotional discomfort when first learning and implementing the skills acquired 
through the group DBT-skills training or treatment as usual.  You will be encouraged to 
take breaks as needed while learning and practicing the skills. In addition, if using 
GoToMeeting there is the risk of technology failure which may lead to missed 
information.  
 
It is expected that this research may help to improve the pre-surgical and post-surgical 
outcomes of bariatric surgery within the Bariatric Surgical Assessment Clinic, Regina 
Qu'Appelle Health Region.  Of note, what you are consenting to is research, not to a 
therapy that is necessarily prescribed by your treatment team.   
 
Confidentiality: Any information gained from your participation in this research is 
confidential and will only be shared with the primary and secondary investigators, 
research assistants, and project supervisor. In addition, throughout the treatment process, 
reports or informal discussions regarding your progress may be shared with other 
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members of the treatment team at the Bariatric Surgical Assessment Clinic if it is thought 
to be beneficial to your treatment outcomes. The researcher will undertake steps to 
safeguard the confidentiality of the discussion, but cannot guarantee that other members 
of the group will do so.  Please respect the confidentiality of the other members of the 
group by not disclosing the contents of this discussion outside the group, and be aware 
that others may not respect your confidentiality.  Information will be used for research 
purposes only. All information collected for this study will be kept in a locked cabinets or 
storage rooms at the Bariatric Surgical Assessment Clinic, Regina Qu'Appelle Health 
Region or in locked cabinets at the University of Regina and held for a minimum of 7 
years.  All responses will be entered into a password protected computer database for 
research analyses.  All identifying patient information will be excluded from the 
computer database.  In addition, any details that could potentially reveal your identity 
will be excluded from discussions, study reports, and presentations.  
 
Limits of Confidentiality:  Although these circumstances are rare, there are certain 
limits to confidentiality that every participant must be aware of: 

• If you pose an immediate threat to your life, or another individual's life, 
confidentiality may be broken in order to prevent harm. 

• If you disclose information suggesting that any child is at risk of abuse, the 
Ministry of Social Services will have to be notified. 

• If you become involved in a legal case, the judge has the right to subpoena any 
information relevant to the legal problem. 

• If you are concerned about your therapist's professional conduct (or his/her 
supervisor's), it may be necessary to release information from your file to evaluate 
and address this concern. 

• If you request that information be released to another provider or your insurer, 
this request will be carried through. 

 
Use of GoToMeeting: GoToMeeting is an internet-based communication service that 
allows voice, video, and instant messaging over the internet.  With GoToMeeting DBT-
ST via video conferencing may be provided to electing participants outside of Regina 
free of charge. GoToMeeting ensures your shared files, chats, and video conferencing 
calls are as secure as possible, strongly encrypting the message which protects you from 
potential eavesdropping by malicious users, thus increasing your privacy. GoToMeeting 
uses advanced encryption standard which is used by the US Government to protect 
sensitive information. To review GoToMeeting online safety, privacy, and security 
information please go to https://www2.gotomeeting.com/m/g2msem3.tmpl? and click on 
the security link at the bottom of the page. 
 
When Using the Internet Based DBT-ST Treatment Options, What Are the Possible 
Breaches to Confidentiality and Security: When using internet based services, there is 
a very small risk that participation may compromise your privacy such as eavesdropping 
by malicious users; however, GoToMeeting has security and privacy settings that help to 
protect against such risks.  In addition, we encourage everyone to use only their first 
names when signing in and communicating in the group to provide further safeguards.     
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There are also various things that you can do to protect yourself if using GoToMeeting: 
7. Use your home computer instead of a computer in a shared space, such as library 

or office. 
8. Do not share your login information with anyone, do not use a password that is 

easily guessed by others, and do not share your meeting password with anyone. 
9. Since your internet browser stores information in its memory, or disk cache, you 

can clean the cache after you use the computer.  
10. Enable either the firewall software that came with your operating system or install 

a reputable 3-rd party software. Firewalls protect your computer and information 
from network attacks and threats.  

11. Use anti-virus software to both prevent and recover from virus programs.  
12. Malware-detection software can be used to scan your computer for software and 

files that may be leaking your personal information to 3rd parties. 
 
Use of Survey Monkey: It is also important for you to know that "Survey Monkey", a 
web-survey company that is located in the USA, is the host of this on-line research. This 
company is subject to U.S. laws; in particular, the US Patriot Act that allows authorities 
access to the records of internet service providers. Survey Monkey's servers record 
incoming IP addresses - including that of the computer that you use to access the survey. 
However, no connection is made between your data and your computer's IP address. If 
you choose to participate in the survey, you understand that your anonymous responses to 
the survey questions will be stored and accessed in the USA. 

As an Internet-Based Study, What Are the Possible Breaches to Confidentiality and 
Security: As an Internet-based research study, there is a very small risk that participation 
may compromise your privacy. A description of these risks follows: 

1. To prevent multiple submissions from the same source, this study will record your 
computer's Internet address, which is a special identification number assigned to your 
computer by your Internet Service Provider. This information will be stored in a file until 
the research is completed, at which point the file will be deleted. This information will 
not be used to identify individuals. 

2. The electronic submission of your responses may, in rare instances, be intercepted by 
unauthorized third parties using sophisticated tools. The likelihood of this occurring is 
extremely rare and is a risk for anyone when using a computer generally. 

3. When using a computer that is connected to the Internet to access websites, 
information about the websites that you visit will be stored in your Internet browser's 
history list and in its disk cache. This can be resolved by clearing the history list and disk 
cache. Note, however, that responses to the survey are only stored temporarily on your 
computer until you close your browser window. Therefore, after you submit your 
responses, your computer will automatically delete this information. 

4. Given the manner in which this study is being conducted, all of the survey responses 
will be sent immediately to the survey software website. The survey software website 
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then stores the responses in a private folder accessible only by the primary researchers. 
All responses will be downloaded weekly and kept in a secure location by the primary 
researcher until the conclusion of the study. The data stored on these disks cannot be 
associated with you or your Internet address.  

Contact Information: If you have any questions, feedback or comments about the 
research study or the results of the research study, please feel free to contact the 
secondary investigator, Chelsea A. Delparte at (306) 766-0417  (e-mail: 
delpartc@uregina.ca), the primary investigator, Dr. Regan Hart at the Bariatric Surgical 
Assessment Clinic (306) 766-0417, or the supervisor of the research project Dr. Kristi D. 
Wright at (306) 585-4180 (e-mail: kristi.wright@uregina.ca).  A summary of study 
results will be available once all data have been collected and analyzed.  This will likely 
take 2 years.  If you have any further questions regarding research findings, please feel 
free to contact us.  
 
This project was approved by the Research Ethics Boards of the Regina Qu’Appelle 
Health Region (RQHR) and the University of Regina (U of R). If participants have 
any questions or concerns about their rights or treatment as participants, they may 
contact the Chair of the Research Ethics Board at either the RQHR (766-5451) or 
the U of R (585-4775; e-mail: research.ethics@uregina.ca). 
Participant Endorsement: 
 
I ______________________________ have read and understood the terms of the study 
as described above. I agree to participate in the study as described above and the 
aforementioned audio recording of the DBT-ST treatment sessions. I am aware that my 
participation in the research project and completing the measures of symptoms is 
voluntary and that I can withdraw at any time.  Furthermore, I understand that the 
information that I provide will be kept confidential (with the exception of certain limits to 
confidentiality that have been explained to me) and it will not be possible to identify me 
in any evaluation research reports that will be generated. If I have questions, I know 
whom to contact. A copy of this form will be photocopied and returned to me for my own 
records. 
 
 
Participant’s Signature ______________________________________________ 
 
Researcher Signature  ______________________________________________ 
 
Date _________________ 
 

 

 

 
 

mailto:delpartc@uregina.ca
mailto:kristi.wright@uregina.ca
mailto:research.ethics@uregina.ca)
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Demographic Information 
1. What is your gender?    
 
       _____Male        _____Female 
                   
2.   What is your date of birth? (Month, Day, Year)  
 
      Birthday :     _____   _____   ________ 
                              MM      DD         YY 
 
How old are you? 
  
       Age:   _______ 
 
3.   What is your current weight in pounds? 
 

______lbs 
 

4.  What is your current height? 
 
      ______ft.   _____inches 
 
5.  What is your current employment status? (Select all those that currently apply) 
 
______Employed-full time    _____Employed part-time    ______Employed 
 
______Student                        _____On disability             ______Other (please specify) 
 
6.  What is your current occupation?   ______________________________ 
 
     How long have you worked at this job?  __________________________years 
     
7.  What is your highest level of education?   
 
     1 2 3 4 5 6 7 8 9 10 11 12          13 14 15 16      Trade school   Masters    Doctorate 
                             High School      University 
 
8.  What is your ethnicity? 
 
_____American Indian       _____African American          _____White 
 
_____Asian                          _____Hispanic                          _____Other (please specify) 
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9.  What is your current relationship status? 
 
______Single                         _____Divorced             _____Common law/cohabiting           
 
______Married                     _____Separated            _____Dating 
 
______Widowed                   _____Other (please specify) 
 
10.   What is your current family size?  
 
        ________ 
         number 
 
11.  What is your current household income? 
 
______Less than 30,000        ______30,000-49,999    ______50,000-99,999 
 
______100,000-499,000         ______greater than 500,000 
 
12. What are your current living arrangements? (Check all that apply.) 
  
_____Living alone                                             _____Living with roommates     
 
_____Living with one or both parents              _____Living with spouse/partner 
     
_____Living with significant other                        _____Living with children 
 
_____Living with other relatives                            _____Other (please specify) 
 
13.  What is your parents’ current relationship status? 
 
_____Married     _____Divorced     _____Separated   _____Other (please specify) 
 
14. Have you ever experienced emotional abuse? 
 
Yes 
 
No 
 
15. Have you ever experienced sexual abuse? 
 
Yes 
 
No 
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16. Have you ever experienced physical abuse? 
 
Yes  
 
No 
 
17. If you have answered yes to questions 12, 13, or 14, then at what age did the 
abuse occur? 
 
Age ______ 
 
18. For how many years did the abuse occur? 
 
Years _____ 
 
WEIGHT LOSS HISTORY 

19. How many weight loss efforts have you engaged in, that resulted in a weight loss 
of 10 pounds or more?  
 
20.  At what age was your first weight loss attempt? 
 
21.  In the past year, how many times have you started a weight loss program on 
your own that lasted for more than 3 days? 
 
22. In the past year, how many times have you started a weight loss program that 
lasted for 3 days or less? 
 
WEIGHT LOSS GOALS 
 
23.  How much weight would you like to lose at this time?  ______ lbs. 
 
24.  This would bring you down to a body weight of  ______ lbs. 
 
25.  When did you last weight this amount?  ______ years old. 
 
26.  How long was this weight maintained?  ______ months. 
 
27.  Was it achieved after a weight loss effort?  Yes/ No 
 
28. How much weight do you expect to lose from bariatric surgery? _____lbs. 
 

 

 



  
 

 299 

Mini-International Neuropsychiatric Interview (M.I.N.I; Sheehan et al., 1998) 

Not included due to copyright laws. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
 

 300 

Childhood Trauma Questionnaire (CTQ; Bernstein & Fink, 1998) 

Not included due to copyright laws. 
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Eating Disorder Examination-Questionnaire 6.0 (EDE-Q; Fairburn & Beglin, 2008) 
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Binge Eating Scale (BES; Gormally, Black, Daston, & Rardin, 1982)  
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Emotional Eating Scale (EES; Arnow, Kenardy, & Agras, 1995) 
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Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004) 
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Borderline Evaluation of Severity Over Time (BEST; Pfohl & Blum, 1997) 

 

  



  
 

 311 

 

Barratt Impulsiveness Scale-11 (Patton, Stanford, & Barratt, 1995) 

DIRECTIONS: People differ in the ways they act and think in different situations.  This 
is a test to measure some of the ways in which you act and think.  Read each statement 
and put an X on the appropriate circle on the right side of this page.  Do not spend too 
much time on any statement.  Answer quickly and honestly. 
 
          О   О             О        О 
 Rarely/Never     Occasionally    Often  Almost 
Always/Always 
1    I plan tasks carefully.    О      О      О      О 
2    I do things without thinking.    О      О      О      О 
3    I make-up my mind quickly.    О      О      О      О 
4    I am happy-go-lucky.    О      О      О      О 
5    I don’t “pay attention.”    О      О      О      О 
6    I have “racing” thoughts.    О      О      О      О 
7    I plan trips well ahead of time.    О      О      О      О 
8    I am self controlled.    О      О      О      О 
9    I concentrate easily.    О      О      О      О 
10  I save regularly.    О      О      О      О 
11  I “squirm” at plays or lectures.    О      О      О      О 
12  I am a careful thinker.    О      О      О      О 
13  I plan for job security.    О      О      О      О 
14  I say things without thinking.    О      О      О      О 
15  I like to think about complex problems.    О      О      О      О 
16  I change jobs.    О      О      О      О 
17  I act “on impulse.”    О      О      О      О 
18  I get easily bored when solving thought problems.    О      О      О      О 
19  I act on the spur of the moment.    О      О      О      О 
20  I am a steady thinker.    О      О      О      О 
21  I change residences.    О      О      О      О 
22  I buy things on impulse.    О      О      О      О 
23  I can only think about one thing at a time.    О      О      О      О 
24  I change hobbies.    О      О      О      О 
25  I spend or charge more than I earn.    О      О      О      О 
26  I often have extraneous thoughts when thinking.    О      О      О      О 
27  I am more interested in the present than the future.    О      О      О      О 
28  I am restless at the theater or lectures.    О      О      О      О 
29  I like puzzles.    О      О      О      О 
30  I am future oriented.    О      О      О      О 
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Center for Epidemiologic Studies Depression Scale (CES-D; Radloff, 1977)  
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State Trait Anxiety Inventory for Adults – Form Y (Spielberger, Gorsuch, Lushene, 

Vagg, & Jacobs, 1983) 

Not included due to copyright laws. 
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Clinical Impairment Assessment Questionnaire-30 (CIA-3.0; Bohn & Fairburn, 2008 
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Client Satisfaction Questionnaire  

(CSQ-8; Larsen, Attkisson, Hargreaves, & Nguyen, 1979) 
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Debriefing form 
 

Project Title: Evaluation of a Dialectical Behaviour Therapy Psychosocial Skills Training 
           Group For Bariatric Patients 

 
Thank you for taking the time to participate in this study on the effectiveness of 
implementing an adapted, brief, dialectical behaviour therapy skills training (DBT-ST) 
group among bariatric patients within a bariatric surgical assessment clinic.  This study is 
being conducted in order to improve mental health services for patients in bariatric 
settings, with the goal of improving long-term post-operative weight loss outcomes.   
 
There are numerous psychological, emotional, and psychosocial difficulties experienced 
by bariatric patients, most of which goes untreated.  Past research has indicated that 
bariatric patients’ pre- and post-operative outcomes may be impacted by various types of 
eating pathology and associated psychological factors; therefore, developing and 
implementing pre-operative mental health services specialized at treating such difficulties 
is important to improve post-surgical outcomes.  Specifically, research supports the idea 
that emotion regulation difficulties underlie eating pathology.  DBT-ST is a specialized 
intervention aimed at improving emotion regulation and eating pathology.  This is the 
first study to implement a DBT-ST group in a bariatric setting.   
 
The researchers are seeking to investigate the effectiveness of an adapted DBT-ST group 
in a bariatric setting, in terms of reducing eating pathology and improving emotion 
regulation.  This study may contribute to the future development and implementation of 
adapted DBT-ST groups in bariatric clinics throughout North America.   
 
Thank you for your participation.   If you are interested in the results of this study please 
contact Chelsea Delparte (delpartc@uregina.ca), who will arrange for an aggregate 
summary of the information to be sent to you once the study is complete.  Questions are 
welcomed, and any concerns that you may have are important and should be addressed. 

     DEPARTMENT OF PSYCHOLOGY                                                                                                     
                                                                                                                       Regina, Saskatchewan 

                                                                                                                     Canada S4S 0A2 
                                                                  phone: (306) 585-4221 
                                                                      fax: (306) 585-5429 
                                               email: psychology.dept@uregina.ca 
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