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Abstract

Bariatric surgery is a clinically effective tool that commonlyttssin sustained
weight loss changes for the majority of patients. While bariatriesyig generally
associated with a number of positive health outcomes post-operatively, some popgidar me
outlets and clinical anecdotes have presented concerns about the notion of “addiction
transfer” and substance abuse post-bariatric surgery. There is a laskavthe however, in
this area. The present study examined the rate of substance abuse in a broaof garsiple
bariatric surgery patients and examined potential risk factors for theogeveht of
substance abuse post-surgery. It was hypothesized that documented riskdactors f
substance abuse, more generally, would also predict substance abuse among thisrpopulati
In addition, it was hypothesized that a number of theoretically-driven variabldd predict
substance abuse among this sample more specifically. For instance, ipatebized that
those who had high food addiction scores pre-surgery would be more likely to meet criteria
for substance abuse post-surgery, thereby supporting the addiction transfer theory
Participants completed a web-based survey assessing retrospemivetaof pre-surgical
substance use, eating pathology, family history, and traumatic history, pastkurg
substance use, life stressors, and body image, and global trait-like meashras smotion
dysregulation, impulsivity, sensation-seeking, and coping skills. Findingalesl that a
subgroup of individuals met criteria for substance abuse post-bariatric surgesyer, the
majority of those who met substance abuse criteria post-sutigenpthave a history of
substance abuse. Family history of substance abuse, poor coping skills, and major life
stressors were related to substance abuse post-bariatric surgecylgrértior the new-onset

substance abuse group. Contrary to expectations, however, the theory of addittfen tra



Vi

was not supported. Findings highlight future directions for pre-bariatric asssssand the
need for improved follow-up care among post-bariatric surgery patients.e Fagitudinal
studies with larger sample sizes are needed to better understand both psyalheniogic

physiological risk factors for substance abuse development post-bauagecys

WORD COUNT: 319
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AN EXAMINATION OF PSYCHOLOGICAL RISK FACTORS FOR THE
DEVELOPMENT OF SUBSTANCE ABUSE AMONG
POST-BARIATRIC SURGERY PATIENTS
Statement of the Problem

As obesity rates have soared to epidemic proportions in the United States (US),
efforts to reduce obesity through surgical weight loss procedures, or basuagery, have
also increased. Relative to non-surgical obesity treatments, bariaggcysig more
effective in producing sustained weight loss changes over time. Thus, the pypdlari
bariatric surgery has increased dramatically over the last two decallesugh successful
weight loss results typically follow bariatric surgery for the majasitpatients, a substantial
proportion of patients are unsuccessful following bariatric surgery. In lightsyf
researchers have tried to identify psychological characteristluariaitric surgery patients
that can serve as prognostic indicators. Initially, because certaablear(e.g., depression
and binge eating) were found to be related to poor non-surgical obesity treatrioemes,
it was anticipated these same factors would be associated with poor weigndass
weight regain following bariatric surgery as well. This hypothessunfounded;
associations between psychological issues and post-surgical success atesieaiacdate.

Although some psychological conditions have been studied in relation to bariatric
surgery, it is important to note that empirical investigations of substance abbsns
post-surgery are lacking, even though current substance use is considered radcattos
to surgery. In addition, patients are generally asked to completely eknaiicahol use post-
surgery. Nonetheless, substance use has rarely been examined post-sungets, adew
studies investigated substance use post-bariatric surgery using digtihotologies. A

worrisome finding emerged indicating that bariatric surgery patieats\earrepresented in



substance abuse treatment programs. This finding, in conjunction with popular media and
clinical observations of this phenomenon, necessitates further researchrtarimtstand
the prevalence, nature, and predictors of substance abuse problems among fagety
patients. Thus, the purpose of the present study was to examine the rate of sabstsace
post-bariatric surgery by recruiting a broad sample using a crossrsgcesign. In
addition, risk factors for the development of substance abuse post-bariatric stegery
examined. Said differently, the present study examined variables that piytentia
differentiate bariatric patients with substance abuse problems from thbseivgtubstance
abuse problems post-bariatric surgery. If risk factors identified in thdy san be assessed
at the pre-surgical evaluation, follow-up care could be implemented for thig sfibse
individuals at risk for developing substance use disorders following bariatrig\guitge
addition, results from this study may be used to provide rationale for measuriifg spec
variables in a longitudinal study examining the development of substance abuse post-
bariatric surgery.

It is extremely important to note that there is a dearth of research on sehstanc
post-surgery. Given that, much of the rationale for the present study stemmelkdrom t
addiction literature more broadly, the binge eating literature, and pretiyrindings from
pilot data that will be presented. Finally, this study was primarily explgradad will serve
to direct future prospective research in this area.

Literature Review
Obesity: A National Epidemic
Obesity is a serious public health concern in the US (Allison, Fontaine, Manson,

Stevens, & Vanltallie, 1999) and has been labeled a national epidemic due to theedrama



increase in obesity rates over the last two decades (Flegal, Carrolh,@gdiehnson, 2002;
Hedley et al., 2004; Ogden, Flegal, Carroll, & Johnson, 2002). Between 1991 and 2000, a
sixty-one percent increase in obesity rates was observed (Smith, 2007). A rnecent re
indicated that 66.3% of American adults are classified as overweight or 8Be&¥% are
classified as obese, and 4.8% are classified as extremely obese (OgJde2086). These
rates are alarming given that obesity is linked to a host of negative prsesicalae

including coronary heart disease, type 2 diabetes, hypertension, strokatoegpiroblems,
some forms of cancer (US Department of Health & Human Services, 2004), and high
mortality rates (Allison et al., 1999). In addition to medical comorbidities, tyhesalso
associated with psychological comorbidities including mood disorders and depressi
symptoms (Moreira, Marca, Appolinario, & Coutinho, 2007), binge eating (Grilo, Masheb,
Brody, Burke-Martindale, & Rothschild; 2005; Reas, White, & Grilo, 2006; Striegelrdjoo
Wilson, Wilfley, Elder, & Brownell, 1998; Womble et al., 2001), and poor quality of life
(Kushner & Foster, 2000); however interestingly, it is less likely to becested with
substance use disorders (Pickering et al., 2011). Refer to Figure 1 forlalg@aton of
increasing obesity trends in the US from 1990 to 2008 (Centers for Disease @ndtrol

Prevention).



Obesity Trends* Among U.S. Adults
BRFSS, 1990, 1999, 2008

(*BMI >30, or about 30 Ibs. overweight for 5’4" person)

1990 1999

’ [ INoData [ ]<t0% [ 10%-14% [ 15%-19% [ ] 20%-24% [Q] 25%—29% [l 230%

Source: CDC Behavioral Risk Factor Surveillance System.

Figure 1.0besity trends among U.S. adults

Although there are a number of ways to measure obesity (e.g., waist cirawajere
obesity is commonly measured through obtaining a Body Mass Index (BMI) scorh,isvhic
calculated by the following formula: weight (Ib) / [height (f}]703 (Centers for Disease
Control and Prevention). For example, if an individual is 6'5” (77 inches) and weighs 350
pounds, his/her BMI equates to 41.50 [(350/5929) x 703], also referred to as morbidly obese.
Definitions of BMI and corresponding weight status terms that will be used tiootthe

remainder of this document are listed in Table 1.



Table 1

BMI classification

BMI (kg/m?)

Weight Status

Below 16 Severe thinness
16-16.99 Moderate thinness
17-18.49 Mild thinness

30-34.9 Obese Class |
35-39.9 Obese Class Il
Over 40 Obese Classill

Note Adapted from World Health Organization
%bese Class lll is also referred to as morbidly obese.

While it is clear that obesity rates have dramatically increased 10Shé is
important to note that obesity rates at the higher end of the BMI spectrum|ICihesity
or morbid obesity, are increasing at even more alarming rates than obesitgraldSturm,

2003; Sturm, 2007). For specific rates, refer to Table 2.



Table 2

Obesity rates of U.S. adults over time based on BMI classification

1986 2000 Obesity Obesity

(Number of | (Number of | Increased by| Increased by

Adults) Adults) this Factor | this Percent

from 1986- from 2000-
2000 2005

BMI > 30 1in 10 1lin5 2 24%
BMI > 40 1in 200 1in 50 4 50%
BMI > 50 1in 2000 1in 400 5 75%

®Sturm, 2003°Sturm, 2007.

As illustrated, Class Il obesity is increasing at a highertrete Class | and Class II
obesity, which is even more disquieting, given that higher BMI is related topaaozer
health-related quality of life (Fontaine & Barofsky, 2001; Sturm & Well§12, greater
depression (Kalarchian et al., 2007), and increased morbidity (Sturm & Wells, 20étyerel
to lower BMI classifications of obesity. As such, Sturm (2003) stated thairiise
dramatic part of the obesity epidemic has remained hidden” (p. 2147). According to the
American Society for Metabolic and Bariatric Surgery, fifteen millionekicans are
currently morbidly obese, and this number is projected to increase. As the prewélence
morbid obesity continues to rise, efforts to treat these individuals will grow, dieen t
increased health consequences and potential costs to society.

In 2001, obesity-related costs were an estimated 117 billion dollars (US mepart
of Health and Human Service). Notably, obesity costs outweigh even smoking- and
drinking-related costs, both in terms of health problems and health costs (Sturm, 2002).
Furthermore, Sturm (2002) projected that the long-term consequences dimgazesity

rates are still unknown.



Given the alarming rates of obesity, particularly in the morbidly obessifitation,
the negative medical and psychological sequelae, and high costs assoclatdzksitty, it is
imperative that efforts to reduce obesity are on the forefront.
Non-Surgical Treatments

A number of pharmacological (e.g., Sibutramine and Orlistat) and psychol@g.al
behavior therapy, very-low-calorie diet) interventions have been developedttolesity.
Results, however, have yielded poor outcomes, particularly in terms of weight loss
maintenance. In terms of initial weight loss, behavioral and drug treatmpit@liylead to
modest success, defined as a seven pound difference between control and treatelougroups
often accompanied by health benefits related to weight loss, such as improvedrisyper
and diabetes (Powell, Calvin, & Calvin Jr., 2007). While non-surgical treatments have bee
associated with initial weight loss, current non-surgical treatmentsgirly ineffective for
sustained weight loss (Fontaine & Cheskin, 1997), often leading to weight regainot, In fa
following weight loss attempts, 33 to 66 percent of dieters regain even motd Waig was
lost (Mann et al., 2007). Thus, in 1991, the National Institutes of Health developed weight
loss surgery guidelines (National Institutes of Health Consensus Dealopanel) for the
implementation of bariatric surgery.
Bariatric Surgery

Bariatric surgery, also referred to as weight loss surgery, is a tedriauusategorize
a number of weight loss surgery techniques associated with altering an inds/atlgaktive
tract. Although there are various forms of bariatric surgery, the two mostaagnm
performed bariatric surgeries in the US are the Roux-en-Y gastrichgpagery (GBS) and

the adjustable banding surgery (ABS). The GBS is the gold standard in the US anad leads



weight loss through two mechanisms, malabsorption and restriction. Malabsorptiksn wor
through altering the way the body absorbs calories so that fewer caleriabsorbed.
Specifically, the jejunum (the second part of the small intestine) is attachiee stomach,
thereby bypassing the duodenum (the first part of the small intestineh whie primary
region that absorbs calories. Restriction, on the other hand, works by creatingosctal
that restricts the amount of food an individual is able to conduffteus, through GBS, a
small pouch is created through stapling, which is then attached to the jejunum. Upon
consumption of food, the nutrients travel through the small pouch straight into the jejunum.
Therefore, the nutrients bypass the rest of the stomach and the duodenum, which has not
been removed from the body and is still connected to the duodenum. In sum, it is expected
that GBS patients will consume less food due to restriction (smaller stomadt) padc
absorb fewer calories given that the duodenum is bypassed (malabsorptidigres
weight loss. Refer to Figure 2 and Figure 3 for a depiction of normal human anatomy and
GBS, respectively.

ABS, on the other hand, works through restriction methods only. A small pouch is
again created; however, rather than stapling the stomach, a silicone band is \&rappdd
the stomach. The idea is that bariatric surgery patients eat less due to this basd trex

small pouch leads to faster satiety. Figure 3 also illustrates ABS.

! ASMBS reported that the stomach size decreases from the size of a foatbad GBS to
the size of a golf ball post-GBS.



| Liver 1

Esophagus

Gall Bladder 1

Stomach

Appendix

Figure 2 Normal human anatomyNote.Taken from Mitchell & de Zwaan, 2005, p. 3.

Roux-en-Y Gastric Bypass Procedure

Adjustable Band Procedure

Esophagus

N

Diaphragm Staples

Bypassed Part of Stomach

Flow of Food

Unused Portion

of the Small Intestine Small Intestine

Figure 3. GBS and ABS images

Bariatric surgery is significantly more effective in producing welgks than non-

surgical procedures in the morbidly obese, as was demonstrated in various nysesana

(Cunneen, 2008; Maggard et al., 2005). Bariatric surgery is also considered to be safe

(Cunneen, 2008) and cost-effective (Picot et al., 2009). Weight loss typically adttuns
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the first two years following bariatric surgery, with maximum weighktlat eighteen to
twenty-four months (ASMBS; O’Brien, Dixon, & Brown, 2004). Specifically, bagatri
surgery patients typically lose sixty to eighty percent of their exceght(Mitchell & de
Zwaan, 2005). Despite significant weight loss, weight regain does occur, atfidaigni
weight loss does not occur for one fifth of patients (Benotti & Forse, 1995). On the other
hand, the majority of bariatric surgery patients benefit from weight lode alsb improving
their quality of life (Herpertz et al., 2003), increasing life expectdycgighty-nine percent
five years post-surgery (Christou et al., 2004), and reducing mortabtydae to medical
conditions associated with obesity (Adams, 2007). For instance, the following medical
conditions are either reduced or completely eliminated following bargdrgery in the
short term (Buchwald et al., 2004): type |l diabetes, hypertension, hyperlipidzamd
obstructive sleep apnea, and in the long term, ten to fourteen years post-Swgesydt al.,
1995; Sjostrom et al., 2004). Due to the increased safety of bariatric surgerycamgnifi
weight loss, and improved medical conditions and quality of life, many US adults with
morbid obesity are selecting this weight loss option.

Bariatric surgery is rapidly gaining popularity in the US (Santry e@jl&
Lauderdale, 2005; Smoot, Xu, Hilsenrath, Kuppersmith, & Singh, 2006). Rates of bariatric
surgery per year have exploded in the last two decades, ranging from ameelstijf8a5s
bariatric surgeries performed in 1990 (Pope, Birkmeyer, & Finlayson, 2002) to
approximately 124,838 bariatric surgeries performed in 2008 alone in the US (Ngwalen
2011). Refer to Table 3 for selection criteria for bariatric surgery from BSNhe

American Association of Clinical Endocrinologists (AACE), and the Obesitye8y (TOS).
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The majority of bariatric surgery candidates undergo GBS in the US (Ngugkn et
2005; Nguyen et al., 2011; Santry et al., 2005). Notably, according to a review of
randomized controlled trials (Picot et al., 2009), GBS may lead to significantéyweaght
loss than even ABS procedures. This difference is most likely due to the afosradnti
malabsorption and restrictive mechanisms involved in GBS. Nonetheless, ABS is a
increasing in popularity. As such, a study was conducted to examine psychological
differences between those seeking GBS and ABS. The two groups, however, were
comparable in terms of psychological characteristics (Walfish, 2010). $ladding
psychological and demographic characteristics of bariatric surgerydedeslis essential.

Characteristics of bariatric surgery candidates. For the purpose of the present
study, it is important to understand the characteristics of those seekiaigibartrgery, both
demographically and psychologically. In a 20090 press release from ASMBS
(http://www.asmbs.org/NewsiteO07/resources/asmbs_soc_release.pdf,riéported that a
fairly homogenous group of individuals are having bariatric surgery, at least ;¢érm
demographic variables. Of 88,000 bariatric surgeries performed in 2006, the nvegoaty
female, White, carried private health insurance, and had higher income thamcbaria
candidates who did not have surgery. ASMBS stated that, “When the disparitiesbetwee
groups are this large, socioeconomic status is clearly playing a mofecaigniole than
medical status in determining who gets bariatric surgery and who does not.” Hmys, m
minority groups are not being served despite the finding that obesity ratesrageamong

minority groups (Hrabosky & Grilo, 2007).
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Table 3

Selection criteria for bariatric surgery

Selection Criteria for Bariatric Surgery?

Factor Criteria
Weight
Adults BMI =40 kg/m? with no comorbidities
BMI =35 kg/m? with obesity-associated comorbidity
Children and adolescents >95th percentile of weight for age + severe comorbidity
Weight loss history Failure of previous nonsurgical attempts at weight
reduction, including nonprofessional programs (for
example, Weight Watchers, Inc)
Commitment Expectation that patient will adhere to postoperative care
Follow-up visits with physician(s) and team members
Recommended medical management, including the use of
dietary supplements
Instructions regarding any recommended procedures or tests
Exclusion Reversible endocrine or other disorders that can cause obesity

Current drug or alcohol abuse

Uncontrolled, severe psychiatric illness

Lack of comprehension of risks, benefits, expected outcomes,
alternatives, and lifestyle changes required with bariatric

SUrgery

2 BMI = body mass index.

Note. Taken from AACE/TOS/ASMBS Bariatric Surgery Guidelines, 2008, p. 320.
In addition to understanding the demographics of those having bariatric surgery, it i
important to examine their psychological characteristics as well. FamtkKaiser (2008)
conducted a thorough review of rates of psychiatric diagnoses reported brdopaigents,
primarily through the use of semi-structured interviews. As shown in Table Aifecaigt
proportion of patients reported lifetime rates of major depressive discad&rsty disorders,
eating disorders, and binge eating. Current rates of psychological dssardextiso listed,
and they are generally much lower than lifetime rates. Of signifidantkis paper,
substance abuse disorders among bariatric patients ranged from 1.1 — 32.6 percent for
lifetime prevalence and 0.6-1.7 percent for current prevalence. It is ntigwloat

substance abuse disorders are listed last in this table. The significanceaicbbuse
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issues being overlooked, neglected, or somewhat minimized in this literaliuse @xplored
throughout the proposal. Specific to alcohol dependence and abuse, lifetime preesnce r
have been reported at 17.7 and 13.2 percent, respectively (Kalarchian et al., 2007).r To bette
understand how these rates compare to national samples, refer to Table 5.

One study focusing on health-related quality of life reported alcohol changieand
post-surgery in the demographics table (Kolotkin et al., 2003) but did not discuss alcohol use
in the discussion section. GBS candidates (n = 339) were compared to a control group of
non-treatment seeking individuals (n=87) with similar BMI, age, and gender. GBS
candidates were more likely to be current and former smokers and were mgeroliket
alcohol, 7.4 percent versus 3.4 percent. Therefore, it may be that those seeking GBS are
already more likely to consume alcohol than those who do not; however, data aye clearl

lacking in this area.
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Lifetime and current rates of axis | disorders among bariatric surgery patients

REPORTED PSYCHIATRIC PREVALENCE RATES IN BARIATRIC PATIENTS?-?

Disorder
MDD

Dysthymia

Eating disorders

Binge eating

Bulimia nervosa

ED-NOS
Anxiety disorders

0cD

Panic

Social phobia

Specific phobia

Generalized anxiety disorder

PTSD

Substance use disorder

MDD=major depressive disorder; SCID=Structured Clinical Interview for Diagnastic and Statistical Manual of Mental Disorders, Fourth Edition; PDSO=Psychiatric Diagnostic
Screening Questionnaire; QEWP-R=0uestionnaire on Eating and Weight Patterns-Revised; ED-NOS=eating disorder not otherwise specified: 0CD=obsessive-compulsive disorder;

PTSD=posttraumatic stress disorder.

Method of Diagnosis
SCID

Clinician-derived diagnosis
PDSQ
SCID

SCID
SCID

Clinician-derived diagnosis
QEWP-R
SCID

Clinician-derived diagnosis
SCID

SCID
SCID

POSQ
SCID

Clinician-derived diagnosis
PDSQ
SCID

PDSO
SCID

SCID

PDSQ
SCID

Clinician-derived diagnosis
PDSQ
SCID

Clinician-derived diagnosis

Reported Prevalence Rates (%)

14.9-42.0
3.4-10.4

3.1
44

1.1-5.7
1.1-5.7

12.8-29.5
1.1-16.3

46-27.1
3.4-16.0

26.7
17.3

1.8-35
0.3-0.4

2.2

9.2
6.9

15.5-37.5
11.5-24.0

2.8-3.8
2.1

136

8.5-19.4
4.6-5.9

4.4

Lifetime or Current

Lifetima?8
Currentét®

Current*’
Current®®

Lifetime®
Current?*#

Lifetime*™
Current?#

Lifetime?*-2
Current®26

Current?
Current?

Lifetime?#
Current?2

Current

Lifetime®
Current?

Lifetime?-2
Current®

Lifetime24
Current®®

Current

Lifetime®+
Current™?

Current?!
Current®

Lifetime?#
Current?

Current?

Lifetime*#
Current™-2

Lifetime?
Current?.2

Current?*

Lifetime??
Current?*

Current”
Current®

Lifetime®*#
Current?*®

Lifetime?

Note. Taken from Franks and Kaiser, 2008, p. 77.
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Table 5
National lifetime prevalence estimates of axis | disorders in the bariatric paubatrsus a

national sampl&

Mood Disorders Anxiety Substance

Disorders Disorders
National Sample 20.8% 28.8% 14.6%
Bariatric Sample 45.5% 37.5% 32.6%

®alarchian et al., 2007

Some studies have also compared bariatric surgery candidates to non-bargeng s
candidates in the community (matched on age and sex) with similar BMhtrigasurgery
candidates were more likely to have Axis | disorders (anxiety, bulimiag¢oliependence)
and Axis Il disorders relative to the community sample. In addition, bariatgery
candidates were significantly more likely to have comorbid psychologicatldisofBlack,
Goldstein, & Mason, 2003). It may be that societal stigma and discriminationaasdoci
with being morbidly obese impacts the development of psychiatric problems among this
population (Swan-Kremeier, 2005).

Most research that has examined quality of life issues related to loasiatyery has
focused on bariatric surgery candidates (Andersen et al., 2009; Chang et al., 200&) Kolot
et al., 2003) or has followed patients up to two-years post-operation (Burgmer et al., 2007,
Choban, Onyejekwe, Burge, & Flancbaum, 1999; Isacsson, Frederiksen, Nilsson, &
Hedenbro, 1997; Van Gemert et al., 1999; Weiner, Datz, Wagner, & Bockhorn, 1999). For
instance, Burgmer et al. (2007) found that physical health-related qudiity, alepression,
and self-esteem improve during the first year post-surgery. Little isrkritawever, about

the quality of life among post-bariatric patients past the two year metiGuarly in terms
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of psychological variables including substance use. In fact, substance abusegeytisas
been generally overlooked in the literature.

Potentially complicating factors for post-bariatric surgery successA substantial
proportion of individuals regain weight after bariatric surgery. Initiallyeaechers
hypothesized that certain psychological variables may lead to poor outcomeargesy-
(Busetto et al., 2005). Therefore, psychiatric screenings were uniformlpamated into the
pre-surgical bariatric assessment without any clear empirical sdppeodntraindications to
the surgery. As previously mentioned, many bariatric surgery candidatesfeuf
psychological issues (Clark et al., 2003). Much of the literature is contrdardiar
inconsistent in terms of whether or not these psychological issues predict negaht
(Clark et al., 2003). Franks and Kaiser (2008) stated that “Given the state of curre
knowledge regarding predictive factors for postsurgical outcomes, there is nacahiyaisis
for widely accepted contraindications to bariatric surgery. Except for the psyhbtgmic
states of patients who are clearly unable to be responsible for their health...” (ph82). T
said, researchers have claimed that there is “general agreeméehtétvariables that serve
as contraindications to surgery: current substance use, psychosis, and impairment i
cognitive ability to provide consent (Bauchowitz et al., 2005; Walfish, Vance, &daadre,
2007). The most commonly studied psychological variables assumed to impact success have
been depression, binge eating, sexual abuse, and substance use. It is very important to note
that “success” is typically viewed in terms of weight loss; however, itlmeahe case that
individuals who have lost weight are not doing well in other areas of their lives. fdregre
“success” should encompass psychological variables as well (Ballantyne, 20Q@Bis but

more comprehensive form of outcome assessment is noticeably lacking ierttearg.
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Depression. Depression at the pre-surgical evaluation has not consistently predicted
unsuccessful outcomes post-bariatric surgery. For instance, weight loesndiéfe were not
detected in a group of GBS patients when comparing those who met criteria foridapress
prior to surgery and those who did not (Ma et al., 2006). In fact, some studies found that
those who were pre-surgically depressed actually lost more weight pgstys(®@dom et al.,
2010). In terms of prevalence of depression pre- and post-surgery, in a recent study, 40.5%
of the sample had depressive symptoms prior to surgery whereas 16.4% had depressive
symptoms two years post-operation (Burgmer et al., 2007). Generally, depression and
anxiety are not associated with poor outcomes following bariatric surgankg-& Kaiser,
2008).

Binge Eating Disorder (BED). BED is currently a provisional disorder in the
diagnostic and statistical manual of mental disorders-text revision; howeaserxpected to
be included as an official eating disorder in the fifth version of the diagnosti¢adistical
manual of mental disorders according to the American Psychiatric ABSnciBED criteria

are listed in Table 6.
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Table 6

Diagnostic research criteria for the proposed BED

Diagnostic Criteria:

A. Recurrent episodes of binge eating. An episode of binge eating is chaeachsr
both of the following:

(1) eating, in a discrete period of time (e.g., within any 2-hour period), an amount
of food that is definitely larger than most people would eat in a similar period
of time and under similar circumstances

(2) a sense of lack of control over eating during the episode (e.qg., a feeling that
one cannot stop eating or control what or how much ones is eating)

B. The binge-eating episodes are associated with three (or more) of the following
(1) eating much more rapidly than normal
(2) eating until feeling uncomfortably full
(3) eating large amounts of food when not feeling physically hungry
(4) eating alone because of being embarrassed by how much one is eating
(5) feeling disgusted with oneself, depressed, or very guilty after ovegeati

C. Marked distress regarding binge eating is present.

D. The binge eating occurs, on average, at least 2 days a week for 6 fnonths.
Note: The method of determining frequency differs from that used for Bulimia
Nervosa, future research should address whether the preferred method of setting a
frequency threshold is counting the number of days on which binges occur or
counting the number of episodes of binge eating.

E. The binge eating is not associated with the regular use of inappropriate
compensatory behaviors (e.g., purging, fasting, excessive exercise) and does |not
occur exclusively during the course of Anorexia Nervosa or Bulimia Nervosa.

Note.From the American Psychiatric Association, 2000, p. 78fiterion D in the DSM-V
is expected to differ from the current criterion by changing the frequertupge eating at
least once a week for three months (APA DSM-V Development;
http://www.dsm5.org/proposedrevision/pages/proposedrevision.aspx?rid=372#).

The body of literature on BED does not always include only those who meet full
criteria for BED as delineated in the previous table. Rather, some studiesdtatyon
criterion A, namely binge eating behavior, or subthreshold levels of BED. Theifailow
section will discuss findings from the broader binge eating literatutep@d by the
literature on BED.

The relationship between obesity and BED is not completely understood; however,

some notable findings have emerged. First, among obese women, those who reported binge
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eating endorsed greater depression (Wadden, Foster, Letizia, & Wilk, 1993), higher
neuroticism, lower self-esteem, greater health dissatisfaction, andrgresadical problems
(Bulik, Sullivan, & Kendler, 2002) than those who did not report binge eating. In addition,
obese women who reported engaging in binge eating were more likely to hanelifet
histories of anxiety, phobia, alcohol dependence, and major depression than those who did
not engage in binge eating.

Relative to their obese counterparts who do not meet BED criteria, thoseBiidth B
suffer from a host of problems. Specifically, obese individuals with BED repbitder
lifetime prevalence of psychiatric disorders (Yanovski, Nelson, Dubbert, &e8pi993),
greater depression (Clark, Forsyth, Lloyd-Richardson, & King, 2000; Kolotkin €084;
Marcus et al., 1990; Mussell et al., 1996; Specker, de Zwaan, Raymond, & Mitchell, 1994,
Yanovski et al., 1993), greater anxiety, more negative thoughts, poorer eatiefficatly
(Clark et al., 2000), lower body satisfaction (Mussell et al., 1996), increased poevaien
impulsive behaviors, greater anger, lower self-esteem (Rieger, Wiltleg, $arino, &
Crow, 2005), poorer subjective sleep quality (Vardar, Caliyurt, Arikan, & Tuglu, 2004),
poorer physical functioning, greater impairment in work, public distress, and B&ua
and poorer quality of life (Rieger et al., 2005). Histrionic personality dis¢&pecker et al.,
1994), borderline personality disorder, and avoidant personality disorder (Spegker et
1994; Yanovski et al., 1993) were also more common among obese individuals diagnosed
with BED. In addition, in a laboratory study of eating patterns between obeseluadévi
with and without BED, those with BED ate significantly more food than those withdDt BE
(Cooke, Guss, Kissileff, Devlin, & Walsh, 1997; Goldfein, Walsh, LaChaussedgiis&

Devlin, 1993; Guss, Kissileff, Walsh, & Devlin, 1994; Raymond, Neumeyer, Warren, Lee, &
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Peterson, 2003; Sysko, Devlin, Walsh, Zimmerli, & Kissileff, 2007; Walsh & Boudreau,
2003). This finding has been replicated via self-report assessments asameNghi &
Sebring, 1994). Furthermore, obese individuals with BED were more likely to seek
psychological services (Ramacciotti et al., 2008; Yanovski et al., 1992; Yanovkki et a
1993). Finally, researchers found that, except for those who are morbidly obese (Wadden &
Stunkard, 1987), obese individuals who do not engage in binge eating do not differ from
those in the general population in respect to severe emotional problems (Webber, 1994).
Therefore, these findings taken together lend support to the severity of BEDggiedtsthat
binge eating, not obesity, may be a major contributor to the aforementioneaegat
psychological sequelae.

Bariatric surgery was expected to be a “cure” for binge eatin@&id(Adami,
Gandolfo, Meneghelli, & Scopinaro, 1995; Powers, Perez, Boyd, & Rosemurgy, 1999).
Binge eating is “cured” following bariatric surgery, at least in the skart,tgiven that the
guantity of food consumed is drastically reduced following surgery. It is urfcd@aBED in
bariatric candidates affects long-term post-surgical outcomiash@ll, Devlin, de Zwaan,
Crow, & Peterson, 2008); however, some studies have found that binge eating can have
negative effects post-surgery (Hsu, Sullivan, & Benotti, 1997). In a litersui@w of binge
eating in a bariatric population, Niego, Kofman, Weiss, and Geliebter (2Qffjed that
overall, binge eating before surgery was related to less weight lasswafiery and more
problematic eating, including a sense of loss of control despite smallempsizes.
Interestingly, it has been argued that the “sense of loss of control” shoblabpyr not be
included in the definition of binge eating among post-surgery patients giveyutnatity

consumed is often small due to surgical constraints on dietary intake, rather than due to
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deliberate behavioral inhibition of eating. BE defined this way is more strasgbciated
with weight gain post-surgery (Mitchell et al., 2001). Although binge eatiaig be
considered a poor prognostic indicator for surgery, there is a lack of consensus among
researchers and clinicians as far as what steps should be taken with thedealsdn terms
of bariatric clearance (Mitchell et al., 2008).

When considering the diagnosis of BED rather than the behavior of binge eating
(with the latter sometimes simply referred to as overeating), samiesthave found no
differences between BED and non-BED groups in terms of weight loss postysurger
(Bocchieri-Ricciardi et al., 2006; de Zwaan et al., 2010), while others have fougiat wei
regain (Hsu, Betancourt, & Sullivan, 1996). Interestingly, a recent study me@most-

GBS patients’ eating behaviors, including binge eating, and assessetinfgidesorders
retrospectively. Binge eating post-surgery was related to lack ohtlegs success,
whereas pre-surgical eating disorder status was not (de Zwaan et al., B0, binge
eating as a poor predictor of bariatric surgery success is still corsiied®an Hout et al.,
2006).

Sexual abuse. While childhood sexual abuse has been linked to weight loss failure in
studies that have used non-surgical treatment options, childhood sexual abuse has not been
linked to weight loss failure post-surgery (Kinzl et al., 2006). Few studies, howewer, ha
examined this variable in the bariatric population (Dymek-Valentine, Rieridokee, &
Engelberg, 2005). Buser, Dymek-Valentine, Hilburger, and Alverdy (2003) found nbtweig
loss differences among sexually abused and non-sexually abused patients iof teeight
loss one year post bariatric surgery; however, those with a history of sexuategimrsed

higher depressive symptoms.
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Substance abuse. A recent study examined behavioral predictors of weight regain 2-
3 years post-surgery (Odom et al., 2010). In terms of alcohol use, more than ninaty perc
reported that others did not express concern about their use of alcohol; however, 9.1%
reported that they increased alcohol use, 19.1% reported that they decreased alcohol use
30.1% reported that their alcohol use remained stable, while the remainder denied any
alcohol use. Unfortunately, these findings do not provide much meaning without baseline
data. For example, it is unclear whether or not those who reported no changes were
consuming large or small amounts pre-surgery. Similarly, it is unclear how nootiolal
any of these participants were actually consuming. Interestimgigh, lack of control over
food urgesand concerns over alcohol and drug use (OR = 12.74) independently predicted
weight regain.

Substance abuse disorders post-bariatric surgeryln 2007, Oprah Winfrey aired a
television episode describing the prevalence and problems associated with dgvelopi
alcohol problems post GBS. Oprah quoted that thirty percent of GBS patients widpevel
an addiction, which was regarded by many to be an unfounded statement. Based on media
portrayals and anecdotal evidence of this “phenomenon,” Sogg (2007) responded
emphatically stating that, “To date, no empirical research has been publishedaiimlt a
misuse post-surgery...No investigation has been done of how a preoperative history of
substance abuse disorders relates to the development of these disorders aftér(purg
367). To systematically investigate the possibility of post-surgicatganee of addiction,
however, Ertelt et al. (2008) sent questionnaires to GBS patients 6-10 yeansrgest-and
estimated that a small number increased alcohol use. Only 28 percent of thereamuel

the survey, however, leading to the conclusion that “It is clear that additionaljcathpir
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sound examination of the outcomes of bariatric surgery is needed, particukarhgres
alcohol abuse and dependence” (p. 650). More recently, Suzuki, Haimovici, & Chang (2010)
found that approximately eleven percent of post-bariatric patients negtacfdar an alcohol
use disorder.

Another study, however, found that bariatric patients were overrepresented in a
substance abuse treatment program (Saules et al., 2010). Participanteekiagetseatment
at a Midwestern drug and alcohol treatment facility. Data were usextifire electronic
medical records of 7,199 patients with admission dates between April 16, 2006, and May 31,
2009. Results indicated that bariatric surgery patients were overrepresetitis substance
abuse program at a rate of approximately 2 percent. Six percent of raneteotgd control
cases, however, were unexpectedly bariatric surgery patients as wekfofdethe rate of
post-bariatric patients in substance abuse treatment facilitiesaegd surpass 2-6 percent.
This number far exceeds the estimated number of those who had bariatnig Butigat
three-year span, 0.15% of the population (Nguyen et al., 2011).Refer to Figure 4siaala vi
depiction of increasing rates of treatment admissions with a history afrizasurgery.

Notably, these patients were more likely to be women than men, as shown ing-igure

Percentage of Substance Abuse
Treatment Admissions Positive for
History of Bariatric Surgery

2.00%

1.50% //
1.00%

0.50% —'/’—_//

2006 2007 2008 2009 (1st 6 mos)

Percentage

0.00%

Figure 4. Substance abuse treatment admissions with a history of bariatric surgery.
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Gender Distribution for Bariatric History Negative
vs. Bariatric History Positive Substance Abuse
Treatment Admissions

100 -

80 -

60 = Male

40 Female

Percentage

20 -

Bariatric Hx Neg Bariatric Hx Pos

Figure 5. Gender differences in treatment admissions based on bariatric history status
Although both groups were likely to have an alcohol dependence diagnosis, bariantspa
were more likely to have a diagnosis of alcohol withdrawal.

In addition to these data, chart review data for 54 post-bariatric surgery pateet
compared with 54 non-bariatric surgery patients matched on age gender, bargeiy
year, and admission date into the center. Interestingly, bariatric pagpotsed consuming
greater maximum number of drinks per drinking day.

Clinical observation, popular media, and now empirical support have all corroborated
the existence of this problem; however, the full extent of this problem is curoekitpwn.
Although Saules et al. (2010) compared two groups at a substance abusatreatee,
namely those with and without histories of bariatric surgery, these resesadith not
compare bariatric surgery patients with substance abuse problems todyaaiznts
without substance abuse problems, so it cannot be known which bariatric patients might be a
most risk for the development of substance use disorders. Thus, the purpose of the present
study was to assess rates of substance abuse among a broad sampleiopb#ieats and
to identify the behavioral and psychological factors that might confer the islogbir

bariatric patients developing such problems. Although this study was primgpilyratory,
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hypotheses were derived from three broad categories, namely substancengse, ea
pathology, and psychological variables that may contribute to the development of sibstanc
abuse post-bariatric surgery. The following sections will provide a brief rexfigve

addiction field followed by an explanation of the food addiction controversy. Prelyminar
pilot data will then be described, which also contributed to hypotheses developmehy, Fina
the rationale for measuring each potential risk factor will be explained.

Substance Abuse Risk Factors

Substance abuse is a major public health problem. In the US, over 510 billion dollars
are spent annually (191.6 billion dollars for alcohol specifically) on substance edsts
(CSAP). In addition, detrimental societal effects are apparent throygbysa
absenteeism, violence, abuse, relationship problems, and trauma (Nationaklpstibrug
Abuse). Substance use disorders are dangerous because they can lead to inoredisgd m
rates due to trauma (accidents or suicide) and substance-related nmtiidadas (Darke,
2007). Thus, substance abuse prevention is essential.

A number of risk factors for the development of substance use disorders have been
documented. Specifically, children of those suffering from alcohol disordersane a
increased risk for developing alcohol problems (Russell, Cooper, & Frone, 1990) and
problematic substance use more generally (Sher, Walitzer, Wood, & Brent, 1991 ardvie
also more likely to develop substance use disorders than are women, particoéarly w
coupled with genetic risk (Ohannessian & Hesselbrock, 1999). Impulsivity (Corindd, P
Stewart, & Dongier, 2000; Loxton & Dawe, 2001) and sensation-seeking (Conrod, Pihl,
Stewart, & Maurice, 2000) are also risk factors for the development of subsisac

disorders. In addition, childhood trauma (Douglas et al., 2010) and depression (Conner,
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Pinquart, & Gamble, 2009) have been associated with the development of substance use
disorders. Given the consistent findings that impulsivity, sensation seekinly, ligstory,
early age of onset, and depression are risk factors for substance use disostevsyihigles
will be measured in the proposed study as well.
Food Addiction

The concept of food addiction is highly controversial (Rogers & Smit, 2000;
Vandereycken, 1990). Binge eating has been viewed as a food addiction (Wilson, 1991) by
some (von Ranson & Robinson, 2006) due, in part, to the comorbidity of binge eating and
substance use (Holderness, Brooks-Gunn, & Warren, 1994) and the commonalities of
features associated with both binge eating and substance dependence su@nes,tole
withdrawal, and continued “use” despite maladaptive consequences (Cassin & von,Rans
2007). In terms of binge eating, consuming more food over time could be regarded as an
indicator of “tolerance,” whereas irritability when unable to eat foresperiod of time
might reflect “withdrawal.” In addition, some individuals struggling with biegéng relate
to the problem as an addiction and join groups such as Overeaters Anonymous, which
follows substance abuse treatment models (Devlin, 2007). Refer to Table 7 fantsasi
between substance dependence and food as an addiction.

As noted in Table 7, many of the same neurotransmitters are associatethwirigs
for food and substances (Pelchat, 2002). Reward systems may functionsaniarig
those who engage in binge eating and use substances (Levine, Kotz, & Gosnell, 2003;
Mathes, Brownley, Mo, & Bulik, 2009; Small, Zatorre, Dagher, Evens, Jones-Gotman,
2001). Using an animal model, reductions in sugar intake yielded neurochemnggsha

that are implicated with addictive drugs as well, providing further support for actiaddi
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model of binge eating (Avena, Rada, & Hoebel, 2008). Although researcheasdizek
understanding of which specific food ingredients may be addictive (&elarkerilo,

DiLeone, Brownell, & Potenza, 2011), it has been suggested that high-fat and high
carbohydrate foods may have addictive properties (Shriner, 2011). One study, however
reported that consuming refined carbohydrates, fat, and salt, may leas$ood ¢ontrol

over food (Ifland et al., 2009).

Table 7

“Food addiction” symptoms

Addiction Symptom Eating Addiction Corollary
Loss of Control Binge eating despite consequences
Inability to control eating/binge eating
Tolerance Increased binge sizes
Withdrawal Headaches
Irritability
Restlessness
Flu-like symptoms for eliminated heavy sugar use.
Cravings and Relapse Weight cycling
Neurobiology Similar reinforcing effects from:
Dopamine
Serotonin
Impulsivity Obese children who binge eat are more impulsive

Note. Adapted from Davis and Carter, 2009 and Cassin & von Ranson, 2007.

In terms of bariatric surgery and the proposed study, the theory of food addiction is
relevant primarily due to the concept of addiction transfer, or substituting on@form
addiction for another. Specifically, for the purpose of the present study, addiatiefetr
refers to replacing intake of certain foods or overeating behavior, more Ijerveth intake
of substances more traditionally regarded as being “addictive.” Kalardraan(2007)
stated that “it is intriguing to speculate that substance and weight problenzsméave a

shared diathesis, and that substance abuse remits when eating behavior presfqminate
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331). Indeed, marijuana and alcohol use decreases with increasing BMI (Kilaher e
2004). Given this finding, researchers postulated that obese individuals reduce substance
intake if substance use and overeating both serve to the same function in brain reward
systems. Additional emerging evidence that may support this “addictiofettariaim
among the bariatric population will be presented in the following section.
Preliminary Studies

Study 1 (Wiedemann et al., 2011). As previously described in Saules et al. (2010),
Brighton Hospital's comprehensive substance abuse treatment facilgitd@, MI) began
observing increasing admissions who reported histories of bariatric suigasystudy
investigated whether substance abuse problems developed prior or post-bargeri. s
Data were obtained from post-bariatric and non-bariatric control pasidntgted to
Brighton hospital’s rehabilitation, detoxification, and partial hospital piogt Participants
were classified based on age of bariatric surgery relative to aget @nfiyaging in heavy
drug/alcohol use. Participants were categorized as “Relapsed” iidéidey history of heavy
drug/alcohol use prior to bariatric surgery and “New Onset Users” if they haddemee of
a prior substance abuse history and spontaneously developed a drug/alcohol preblem aft
surgery. Chi-square and t-test analyses were conducted to explore defeaemang
Relapsed and New Onset Users.

The bariatric sample was predominantly White (88.9%) and female (73.3%) wit
mean age of 45.84 + 9.3, mean BMI of 31.68 + 7.43 (obese), and mean post-surgical weight
loss of 159.88 + 56.87 Ibs. The average patient underwent bariatric surgery at age 39.51 +

8.86. The majority sought treatment primarily for alcohol (52.3%). An additional 13.6%
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sought treatment for alcohol plus another drug, 9.1% for dependence on opiates, 4.5% for
dependence on benzodiazepines, and 20.5% for dependence on multiple drugs.

Of the total sample, 46% engaged in heavy use of drugs and/or alcohol prior to
undergoing bariatric surgery and 54% indicated that they spontaneously developed a
drug/alcohol problem subsequent to undergoing surgery. Relapsed patients (of any
drug/alcohol) received bariatric surgery at a significantly latertzaye Nlew Onset Users
(41.02 £ 7.74 vs. 36.38 £ 10.8X72) = 2.12p <.05). Additionally, the New Onset Users
regularly used substances, became concerned about their substance usereshd ente
treatment at significantly later ages than controls.

Study 2 (Ivezaj et al., 2010). The purpose of this investigation was twofold, First
given the aforementioned finding that bariatric surgery patients were preeated in a
substance abuse treatment center (Saules et al., 2010), Ivezaj et al.(2@dthated why
this phenomenon might be occurring by assessing factors that may be conribditie
development of substance abuse problems post-bariatric surgery. Second, givemilpe findi
that two subgroups (Relapsed and New Onset Users) were found in the first pilot study, a
second goal was to better understand trajectories of substance abuse dawalelative to
the timing of bariatric surgery. Given the lack of empirical literaturbisarea to date, we
interviewed patients in a substance abuse center for their perceptions of this gi@mom

Twenty patients in Brighton Hospital's comprehensive substance abuse treatme
program participated in the still ongoing study. Participants were askediplete two
phases, namely a semi-structured interview and a questionnaire packet. t#tigeali

approach developed by Hill, Thompson, and Williams (1997) was used to evaluate
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participants’ perceptions of the etiology of their substance abuse problenieand t
recommendations for treatment providers working with bariatric patients.

The sample consisted primarily of Caucasian (88.2%) women (77.8%) with a mean
age (xSD) of 43.83 (£10.50, mean BMI (zSD) of 31.85 (£7.20), mean number of years
since surgery (5D) of 5.06 (x2.58 years, and mean post-surgical weight losSDtof
120.83 (#56.29 pounds. Participants were interviewed to assess their perceptions of
substance abuse development relative to the timing of bariatric surgerijtateaanalysis
of the interview data yielded four themes regarding substance abuse eiotbtiyee
themes regarding future recommendations. Blind coders reviewed eactewmtieanscript
for the presence/absence of each theme. Representative quotes of each thesserdesl in
Table 8. In addition, representative trajectories of substance abuse derdloglative to
bariatric surgery are depicted in Table 9.

Although the findings are preliminary and a larger sample size is needed; result
suggest that a subset of patients developed substance abuse problems onlyadfier ba
surgery, and another subset evidenced re-emergence of problems that had beernan remiss
for many years. Substance abuse during the pre-surgical year wamgenymon, but
emergence of problematic substance use within a year or two post-suagesycommon

pattern.
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Themes regarding etiology of substance abuse development and future recommendations

THEMES REGARDING ETIOLOGY OF
SUBSTANCE ABUSE DEVELOPMENT

THEMES REGARDING FUTURE
RECOMMENDATIONS

Unresolved Psychological Problems
(75%)
“After losing weight, | was still left with

issues. It was a roller-coaster of emotions|...

was a fat person in a skinny person’s body

Counseling Pre-Post Surgery
(55%)
“People need to have therapy while they g
| losing weight because it is such a big
yfransition. Just getting on a scale is stress
whether you lose weight or not.

=

e

ful,

Addiction Substitution

(85%)
“I gave up love for food, and compensate
that with going out and drinking.”

Increasing Knowledge Regarding Associat

Risks of Substance Abuse Post-Surgery
(70%)

“There should be required readings, or

d

readings on education related to addiction,

ed

Faster Substance Metabolism/Increase

Effects (55%) (35%)
“A slam of wine felt just like a shot of “Get honest without fear of not getting
heroin” surgery.”

1 “Honesty” of Patients and Bariatric Staff

Increased Availability of Pain Medications

(40%)
“Pain pills seemed safe and innocent...|
began to act the part of a patient who was
pain in order to get more pills.”

D

n




Table 9
Representative sample (n = 14) of trajectories of substance abuse developaimat t@!
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The increased sensitivity to alcohol and increased metabolism theme has beeteduppor
the literature (Buffington, Dalye, Warthen, & Marema, 2006). Researcherslibenmented
that alcohol metabolizes differently among gastric bypass patiengeddan, Encarnacion,
Brat, & Morton, 2007). Sogg stated that “it would not be altogether surprising ifcgastr
bypass patients were at an elevated risk of developing problems with aldehsuadery”
(p. 367); however the consequences of developing a substance use disorder following
bariatric surgery may be alarming.

Implications from the qualitative study include recommendations for increased
psychological treatment for those undergoing bariatric surgery, with ayartiocus on
navigating identity shifts, and increased education of substance abuse riskggest-s
Given the increased rates of obesity in the US and the recent explosion of tarrgeiy
within the last decade, this area of research is essential to improve gioadssecreening for
bariatric surgery and post-surgical outcomes.

This qualitative approach offered a unique perspective into issues faced lxycbaria
patients, albeit issues that have not been empirically examined to date. Titedigeial
approach has also led to the development of hypotheses related to predicting those most
likely to develop substance abuse problems post-bariatric surgery, which catetie te
guantitatively in future research.

Overall, this is a burgeoning research area that has direct implicatiandifeduals
seeking bariatric surgery. In particular, increased awarenesis ghienomenon is needed
so that substance abuse issues are emphasized throughout the pre-surgicad) $roEess

and follow-up care among bariatric surgery patients.
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Documented and Potential Risk Factors for Substance Abuse Developme

Documented risk factors for the development of substance use disorders were
assessed in the present study including impulsivity, sensation seeking,Hestaity of
substance abuse, previous substance abuse, and trauma, as previously described. A number
of proposed risk factors were also assessed. First, pathological e&i@vipbewere
assessed to try to capture those who struggled with disordered eating prior to haatrnig ba
surgery. Gaining a better understanding of problematic eating prior to surggieip to
elucidate the addiction transfer theory. Specifically, binge eating, @mbgating, and food
addiction were measured. Binge eating as a form of an addiction was predessibed,;
however, a recent connection has been made between emotional eating, eating desutde
substance use (Courbasson, Rizea, & Weiskopf, 2008). It has been hypothesized that
emotional eating prior to bariatric surgery may lead to poor outcomes post-sivakey &
Grace, 1987).

Second, a number of psychological variables that may be associated with the
development of substance abuse among this population were explored, namely depression,
fear of negative evaluation, emotional dysregulation, and body image dadadisf Sienko
and Saules (2011) recently found an association between fear of negativévalua
binge eating. In addition, based on the qualitative work previously described, ddipeg s
emotion dysregulation, and major life stressors post-surgery wessegser his rationale
stemmed primarily from the observation that the majority of patients iguaigative study
reported unresolved psychological problems which were difficult for them to martage. |

appeared as though major life stressors after surgery also compounded tlessé@asever,
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empirical evidence to support these observations from the qualitative stugylesineAs
such, the present study sought to investigate these variables.

Notably, there is research to support body image problems among the bariatric
population. Approximately seventy percent of bariatric candidates report some formyf bod
image dissatisfaction. Weight loss does not necessarily correspond with nmbve posly
image (Rosen, Orosan, & Reiter, 1995; Rosen, 1996), which has led researchers to conclude
that perceptions of body image are essential when assessing body imagdatiseat
(Foster, Wadden, & Vogt, 1997). This is particularly important among barsatrgery
patients who tend to lose a substantial amount of weight, but may not perceive theasselves
such.

Finally, behavioral excesses such as gambling and internet use wergedea
because research has documented that adults are likely to engage in multileeaddic
activities if they engage in one addictive behavior (Miller & Gold, 1990).

In sum, a number of documented and exploratory risk factors for substance abuse
development were measured, focusing on substance use, eating pathology, andgssgicholo
variables as reviewed earlier.

Hypotheses

1. It was hypothesized that documented risk factors for substance use disorderdsgould a
predict substance abuse among the bariatric population, namely previous substace abus
impulsivity, sensation seeking, previous trauma, and family history of substanee abus

The following hypotheses were exploratory based on preliminary data anetittedor
conceptualizations of this phenomenon (developing substance use disorders post-bariatri

surgery).
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2. It was hypothesized that unique predictors associated with substance ablageraene
among the bariatric population would include poor coping skills, major life strefsaref
negative evaluation, discrepant body image, emotional eating, and emotismegjudgtion.
3. It was also expected that those who met criteria for food addiction pre-sagédybe at
an increased risk for substance use disorders post-bariatric surgery.
4. It was expected that fear of negative evaluation and emotional dysm@gulauld
moderate the relationship between food addiction and substance abuse post-bairggsry.
5. Based on our pilot data, it was expected that two distinct groups would emerge laenong t
post-bariatric patients with substance use disorders, namely those whelbpsed and
those who are new-onset users. In total, it was hypothesized that four groups wagkl eme
1) those who never engaged in problematic substance use or “non-users,” 2) those who were
“recovered” (problematic use prior to surgery, but no problematic use postygug)ehose
who “relapsed” (problematic use pre- and post-surgery), and 4) those who developed a new
substance abuse problem post-surgery. Specifically, it was expected thaviiooscored
high on the Yale Addiction Food Scale would be at a higher risk for being a newdsaset
suggestive of addiction transfer. Said differently, the “non-users” would havedowgual
Addiction Food scores than the “recovered” group. These two groups would have lower
scores than the Relapsed and New-Onset Use group. The following formuldlhstizde
how the theory of addiction transfer might be supported: (Non-gddeexovered) <
(Relapsed New Onset Abuse) on Food Addiction scores pre-surgery.

Method
Participants

Adults, aged eighteen and older, with a history of bariatric surgery eengted to
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participate in the present study. An effort was made to recruit a broad sarbpteatic
patients post-surgery for whom the extent and magnitude of substance use pvddems
unknown. The severity of addiction was measured by using a commonly used megsure (e
MAST-AD described below).
Procedures

Prior to data collection, this study was approved by the Eastern Michigarrsityive
Human Subjects Review Committee. The sample was recruited through tiadse
namely through an online support group that was moderated by a bariatric patrent fr
Henry Ford Hospital and through St. Vincent Hospital (Carmel, IN; witltiadal IRB
approval from the St. Vincent review board). For the online support group, the URL link to
the survey was posted so that patients could elect to voluntarily participttendd
consent was obtained by providing the consent form before the survey; after reading i
participants clicked an “I agree” button to go onto the survey. At the end of the survey,
participants had the option of linking to a separate survey URL to provide informatioh a
how they would like to receive payment. Participants had the option of listing riair e
address or their home address to receive compensation. Of note, this identityimgiioi
was not linked to any survey responses, but it was only possible to get to the compensation
link by completing the survey. All participants were compensated with a $2&agift
Funding for the online sample was provided for by the Blue Cross Blue Shield Fourdiation
Michigan.

In addition to the online recruitment procedure, Drs. Leslie Schuh and David Creel of
the St. Vincent Carmel Bariatric Center of Excellence agreed to askfsgpiarticipating in

their long term outcomes study (R2010-070), or seen at the Bariatric Centdlofordp
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visits, about their interest in participating in this study. If participants gedvan email
address, Dr. Schuh sent them the URL link to the study. If instead, participefetsqal to

do the survey on paper, Dr. Schuh mailed the questionnaire to them and they returned it to
her via a pre-addressed stamped envelope. Upon receipt, Dr. Schuh mailed the dedidentif
survey to the EMU site for manual data entry. Online payment was dispenSedSmhuh

to St. Vincent patients, through an equitable payment option, whereas gift esedsailed

to participants who decided to complete a hard copy of the questionnaire. In sum,
guestionnaires were emailed or mailed to participants, depending on their requested
preferences.

All data were kept strictly confidential. Although there were no antiegasks in
the present study, participants may have experienced minimal psychbégoaotional
stress as a result of the nature of the questions.

Data from this sample were used to capture the full range of substance use post
bariatric surgery and to identify risk factors for developing substance abuséhevit
outcome of interest being problematic substance abuse.

Design

The design of the study was cross-sectional, using a survey that measured
demographic variables, retrospective accounts pre-bariatric suagerpost-bariatric
surgery functioning, as well as more global/trait measures. Assasshibe following pre-
surgical variables was measured through retrospective recall: preadsighstance use,
problematic eating (e.g., binge eating, food addiction, and emotional eatmdy, ligstory
of mental illness and chemical dependency, and trauma history. Assessmentsafgioat-

outcomes included substance use, life stressors, and body image. More gleldad trai
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measures included emotional dysregulation, impulsivity, sensation-seekingpangl ¢
skills. These measures are each described in more detail below.
I nstruments & Psychometric Properties

Demographic information and weight-related history. Demographic information
was obtained including age, gender, ethnicity, socioeconomic status, yedtsafion,
current marital status, current employment status, economic status ot ¢ioueehold, and
annual household income. Eight weight-related history items were constiucegature the
timing and associated variables of surgery including date of surgery, type afibariat
surgery, surgical complications, age of bariatric surgery, age of first dcdugleohol use,
and age when others were first concerned of drug and alcohol use, and age whetefed
treatment. Examples of these items include “What type of weight-losat(lza surgery
have you had, “Were there any surgical complications,” and “How old were you when y
had bariatric surgery?” These items are all open-ended response itearstédtl assessing
weight-related health history include “How old were you when you first begaagtlarly
use alcohol?” and “How old were you the first time you entered alcohol/datgeat?”
There were no reliability and validity coefficients to report on thesesitdrefer to
Appendix A for the demographic variables.

Assessment of pre-bariatric eating and addictive behaviorsParticipants were
asked to retrospectively recall their eating pathology and substance ude pe®iving
bariatric surgery. The following measures were considered “pretii@aaasessment.”

Eating pathology. Eating pathology was assessed using four different questionnaires,

namely the Questionnaire on Eating and Weight Patterns-ReQ&4R-R;Spitzer,
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Yanovsski, & Marcus, 1994), the Yale Food Addiction Scale (YFAS), and the Emotional
Eating Scale (EES). All directions indicated, “BEFORE you had bariatrgesy...”

The QEWP-R is a self-report screening measure for binge eating djsorde
subthreshold levels of BED, and bulimia nervosa in accordance with DSM-IMacriténe
QEWP-R measures overeating, binge eating, weight control behaviors suchiag purg
behaviors, and feelings related to eating behaviors (e.g., “In general, d&ipgst six
months [to be changed to: during the 6 months prior to your surgery], how upset were you by
the feeling that you couldn’t stop eating or control what or how much you were®ating
The QEWP-R also assesses eating history such as past weight, curgbnt eveling, and
weight cycling. Psychometric properties of the QEWP-R are basedafralatprimarily
White samples. Nonetheless, Kashubeck-West, Mintz, and Saunders (2001) reported that
researchers view the QEWP as a valid measure for identifying bingg.ektoreover, they
reported that the QEWP-R correctly distinguished between clinical bitgys ead
nonclinical binge eaters, and between those with high and low levels of binge &ateng
QEWP-R has demonstrated adequate validity (Nangle, Johnson, Carr-Nangigle§, E
1994). Moreover, there was a high level of agreement between self-report on theaQEWP
expert-rating through an interview with respect to the presence and abs&tte
(Sensitivity = .78; Specificity = .80) (de Zwann et al., 1993). Refer to Appdhth view
the QEWP-R that was used for the present study.

The Yale Food Addiction Scale (YFAS) was recently developed and validated in a
college student sample to examine “food addiction” (Gearhardt, Corbin, & Broede9).

The YFAS has demonstrated adequate internal reliability, convergentyyadiaiit

discriminant validity. Convergent validity was established by companmd EAS to other
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predictors of problematic eating, whereas discriminant validity wassess by comparing
the YFAS to alcohol and impulsivity measures. The YFAS consists of 27 items using a
likert-type scale ranging from O (Never) to 4 (4 or more times or)da8gmple items
include: “I find that when | start eating certain foods, | end up eating mudad thneom
planned” and “I eat to the point where | feel physically ill.” Scoring forshae can be
found in Appendix C.

The Emotional Eating Scale (EES) was developed to assess the relationsbgnbet
negative emotions and problematic eating behaviors (Arnow, Kenardy, & Agras, 19@5). Th
measure was developed by using a clinically obese sample. This is ceshsider
psychometrically-sound measure with adequate temporal stability and lici@nsetency.
Three subscales of the measure include Anger/Frustration, Anxiety, aresBlepr The
measure consists of 25 items that are labeled as emotional states<gerdful, sad,
frustrated). Participants are asked to respond by indicating the extenthotidafollowing
feelings lead them to feel an urge to eat. Response choices range fromifildodest” to
“An overwhelming urge to eat,” with a total of five response choices. Refgugerlix D.

Mental disorder history. Four items were developed to gain a better understanding of
whether or not participants sought psychological treatment prior to haviadricasurgery.
The four items were: BEFORE you had bariatric surgery, were you eveodagjwith a
mood disorder (e.g., depression, major depression)? BEFORE you had bariatrig slisige
you ever seek treatment for emotional difficulties? BEFORE you hadriasiatgery, did
you ever see a psychologist or a psychiatrist for emotional difficulties?ORERyou had
bariatric surgery, were you ever prescribed medication to manage emotianalteiff?

Responses are dichotomous, “yes” or “no,” responses for these items. Refer to Agpendix
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Substance use. Retrospective recall of substance use pre-surgery was assessed using
four instruments, namely Fagerstrom Test of Nicotine Dependence, the GAlG&Eance use
frequency, and the Michigan Assessment Screening Test for Alcohol ansl Drug

The CAGE is a commonly used alcohol abuse screener developed by Mayfield,
McLeod, and Hall (1974). Internal consistency has been measured at 0.69 (Hays, Merz, &
Nicholas, 1995). The following four items comprise the CAGE, with its name being a
acronym for the main symptom assessed by each item: Have you eyeufshtouldCut
down on your drinking? Have peopgdanoyed you by criticizing your drinking? Have you
ever felt bad oGuilty about your drinking? Have you ever had a drink first thing in the
morning to steady your nerves or to get rid of a hangdg Opener)? Refer to Appendix
F.

A substance use frequency measure was created for the present dtualjoatits on
alcohol, caffeine, pain medication, anxiety medication, and sleeping medicatitoudii
this has not been validated, the focus was on alcohol and prescription medication bacause ou
pilot work indicated that those were the main substances that post-bariagmtgoased.

Refer to Appendix G.

The Michigan Alcoholism Screening Test (MAST; Selzer, 1971) is a commordy use
self-report questionnaire to help identify those struggling with an alcohotdis(liller et
al., 1995). For the MAST, alpha has ranged from .83 to .95, and test-retest relialsility wa
reported at .97 for one day and .85 for three days (Zung, 1982). For the present study, a
modified version of the MAST was used to incorporate drug use as well, namely the
Michigan Assessment Screening Test for Alcohol and Drugs (MAST.-Ag MAST-AD

has been identified as a severity measure rather than as a screeningltibblasmadequate
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reliability (Westermeyer, Yargic, & Thuras, 2004). The MAST-AD is coredas 24 items
with a “yes” or “no” response. Scores of eight or more are indicativieroh substance
abuse or dependence whereas scores of five or more are indication of substanéemabuse
points may be a problem, but three points or less is considered “normal.” Refer to Appendi
H.

The Fagerstrom Test of Nicotine Dependence (FTND) was used to agsestei
smoking (Fagerstrom, Heatherton, & Kozlowski, 1991; Heatherton, Kozlowski, Frecker, &
Fagerstrom, 1991). The FTND is widely used and has established psychometrics
(Pomerleau, Carton, Lutzke, Flessland, & Pomerleau, 1994). The measure consigts of s
items that ask if participants ever smoked, how many days smoked, how manyesgarett
smoked, part of day smoked after waking, which cigarette would be difficult to give up,
difficulty refraining from smoking in forbidden places, and smoking when ill. Refe
Appendix .

Family history. Two items were developed to assess family history of substance
abuse given that family history is a strong predictor of substance abusepdexet as
previously described. Refer to Appendix J.

Assessment of post-bariatric surgery outcomesParticipants were also asked to
complete questionnaires focusing on the following variables as they wereagpd post-
bariatric surgery: substance use, body image discrepancy, depression, lgeawnt
behavioral excesses. The following measures were considered “posidassessment.”

Substance use. The same measures used to assess substance use pre-surgery (CAGE,
smoking, substance use frequency, and MAST-AD) were also used to assess substance

post-bariatric surgery, albeit with different instructions.
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Depression. The Patient Health Questionnaire (PHQ) is a self-report measuis that
used to assess mental disorders in primary care patients (Spitzer, Kroallikba&s,
1999). Specifically, the PHQ is a self-report adaptation of the PRIME-MDhessesses
Somatoform Disorder, Mood Disorder, Anxiety Disorder, Eating Disorder, and Alcohol
Disorder. The survey included the subscale measuring depression. SpgdifiegdHQ-9
IS a nine-item measure developed to measure depression severity over the pastkisvo w
(e.q., “Feeling down, depressed, or hopeless”; See Appendix C). Respondentsdndica
agreement with items using a 4-point Likert-type scale. Items aredsas 0 (not at all), 1
(several days), 2 (more than half the days), and 3 (nearly every day; Kropiiker, 3
Williams, 2001). Thus, scores on this measure range from 0 to 27. Depression severity i
determined by the following scores: 0-4 (none), 5-9 (mild), 10-14 (moderate), 15 -19
(moderately severe), and 20-27 (severe). The PHQ-9 is reliable with heghaint
consistency (alpha = .86; Pinto-Meza, Serrano-Blanco, Penarrubia, Blancop 828@5)
and excellent test-retest reliability, ranging from r(ICC) = .81-0éwe, Unutzer, Callahan,
Perkins, & Kroenke, 2004). The PHQ-9 has demonstrated good sensitivity and s$pecific
for diagnosing Major Depressive Disorder (Sensitivity = .73, 95% CI: .59-.87;fSfigc
.98, 95% CI: .96-.100; Spitzer et al., 1999). It is important to note that although the PHQ-9
was developed for primary care settings, the instrument has also been ¢dbd#te
assessment of depression and subthreshold depression in the general population (Martin,
Rief, Klaiberg, & Braehler, 2006) and in a Nigerian college student populationv(Ade
Ola, & Afolabi, 2006). Although the Beck Depression Inventory (BDI) is the most
commonly used measure for depression, correlations between the BDI and the PHQ have

ranged from .79 to .95 (Rogers, Adler, Bungay, & Wilson, 2005). Moreover, the PHQ-9 also
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assesses for the functional health of individuals based on the severity of the symptom
reported (e.g., “How difficult have these problems made it for you to do your worlGgaeke
of things at home, or get along with other people?”). Refer to Appendix K.

Lifeevents. The life events scale was derived from a few life events scales (Cohen
Kamarck, Mermelstein, 1983; Norbeck, 1984; Sarason, Johnson, & Siegel, 1978). The scale
consists of 34 items pertaining to life events such as moving, death, divorce, and so on.
Respondents use a four point Likert-type scale ranging from 1 (very badyeon/40od).

Refer to Appendix L.

Behavioral excesses. One goal of this investigation was to better understand whether
certain behavioral tendencies (i.e., gambling, sexual deviance, intewwessige shopping,
and video game addiction) are common among post-bariatric surgery patierabuse
substances. Thus, a five-item measure of “behavioral excess” wesdcitegamples of these
items include “During the past four weeks, how often were you participatogmiling?”
and “During the past four weeks, how often were you participating in sexual behasgideout
of a committed relationship?” These items are scored on a 4-point scafegyraiam O,
indicating “Not at All,” to 4, indicating “Nearly Every Day.” For the purpad¢he present
study, data was examined by selecting those who engaged in each “behavessil akc
least several days per week. Since this measure was created for stigatiom only, the
psychometric properties for this scale have yet to be established. Refer to Aggendi

Body image discrepancy. Song et al. (2006) modified silhouettes developed by
Stunkard, Orenson, and Schulsinger (1983) to assess body image discrepancy.alSong et
created larger body images to be used for bariatric surgery patients. pBatsievere asked

to identify a silhouette that matched their ideal body weight and a silhchsti@atched
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their current body weight. Silhouettes were numbered from smallest tet|atge
discrepancy was calculated by subtracting the two points (e.g., IdealenQurThis
variable was then used to determine body image discrepancy. Note thateélseear male
and seven female silhouettes. Refer to Appendix N.

Trait-level measures. The following variables were also measured: emotional
regulation, impulsivity, sensation-seeking, fear of negative evaluation pgntc

Difficultiesin Emotion Regulation Scale (DERS; Gratz & Roemer, 2004). The
DERS is a 36-item measure that assesses emotion regulation. It is commsed of
subscales, namely Nonacceptance of Emotional Responses (NONACCEPTANCE),
Difficulties Engaging in Goal-Directed Behavior (GOALS), Impu{Sontrol Difficulties
(IMPULSE), Lack of Emotional Awareness (AWARENESS), Limited égsto Emotion
Regulation Strategies (STRATEGIES), and Lack of Emotional CIa€CBIARITY). Overall
internal consistency has been reported at .93. Cronbach’s alpha for eaclesslascal
follows: 0.85 for NONACCEPTANCE, 0.89 for GOALS, 0.86 for IMPULSE, 0.80 for
AWARENESS, 0.88 for STRATEGIES, and 0.84 for CLARITY. Respondents use a five-
point Likert-type scale ranging from 1 (almost never) to 5 (almostyalweRefer to
Appendix O.

Barratt Impulsiveness Scale Version 11 (BIS-11; Patton, Stanford, & Barratt, 1995).
The BIS-11 consists of thirty items with three impulsivity subscales, Iyaattentional
impulsivity, motor impulsivity, and non-planning impulsivity. The total score, heweavas
used for the present study. Higher scores are indicative of greater intpulBiarticipants
are asked to respond to items using a four point-Likert-type scale. Interngt@ocys of the

BIS-11 has been reported at .82 (Patton et al., 1995). Refer to Appendix P.
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Brief Sensation Seeking Scale (BSSS; Hoyle, Stephenson, Palmgreen, Lorch, &
Donohew, 2002). The BSSS is an eight-item measure assessing sensation seeking.
Respondents use a five point Likert-type scale ranging from 1 (strormsglgrde) to 5
(strongly agree). BSSS scores were related to risk factonlistasce use. Refer to
Appendix Q.

Brief Fear of Negative Evaluations (BFNE; Collins, Westra, Dozois, & Stewart,
2005). The BFNE is a twelve item questionnaire that was shortened from thaldfigE
measure (Watson & Friend, 1969). The measure is composed of a Likert-typmagahig
from 1 (not characteristic of me at all) to 5 (extremely characteostne). The BFNE has
demonstrated adequate validity, excellent inter-item reliabiliphéak .97) and two-week
test-retest reliability (r = .94). Refer to Appendix R.

Brief COPE (Carver, 1997). The Brief COPE is a 28-item questionnaire that was
developed to assess ways that people cope with stress. It consists of fourtesie s ol
was modified from the COPE inventory which consists of sixty items (Carvegje3c&
Weintraub, 1989). The Brief COPE demonstrated adequate internal rgliabibng a
sample of participants who survived hurricane Andrew (Carver, 1997), with alpha
reliabilities of at least .50. Alpha reliabilities for each subscale agfellows: Active
Coping (.68), Planning (.73), Positive Reframing (.64), Acceptance (.57), Humor (.73),
Religion (.82), Using Emotional Support (.71), Using Instrumental Support (.64), Self-
Distraction (.71), Denial (.54), Venting (.50), Substance Use (.90), Behavioral
Disengagement (.65), and Self-Blame (.69). Refer to Appendix S.

Trauma History Questionnaire (THQ; Green, 1996). The THQ was adapted to

assess whether specific traumas occurred prior to or after banagyeryys The THQ
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contains 24 items focusing on three trauma areas, namely crime-related,tgeneral
disaster, and unwanted physical and sexual experiences. Test-ret@sinoastrated good
stability over 2-3 months in a sample of college women (Green, 1996). The THQ asks
respondents if they ever experienced these traumas using a “yes/no” eedpatiger than
using age to determine when the event occurred, the present study will modify the
guestionnaire to state “before or after bariatric surgery.” Refer tegpp T.

Data Analyses

Two separate databases were created, one for the online support group andtone for S
Vincent Hospital participants. All of the responses from the online support group were
completed using the online version of the survey. With the St. Vincent Hospitalesam
however, nine participants requested a hard-copy survey. When the hard-copy suenee
returned to the primary investigator, those data were manually enterediiméy Monkey
so that all St. Vincent data were grouped together. Next, the two databaseadiom
recruitment site were exported from Survey Monkey and imported into SPSS.q&eribe
the databases were merged and examined for completeness of data. Of nadatdbases
were combined for all data analyses presented in this report because they digmon dif
rates of substance abuse post-bariatric surgery.

Specific items were rescored given that Survey Monkey automaticsiggnas score
of “1” to the first response choice for each item. This is problematic for ceneasures,
such as the PHQ-9, which determines cut-off points using a scale from 0 to 3. Thus, these
measures were recoded after the data were merged. Next, scale asubtetalvere

calculated to conduct data analyses.
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For the present study, data analyses were conducted using SPSS Version 17.0. First,
descriptive statistics were computed to examine demographic and psycholageiales.
Specifically, the prevalence of substance abuse for the full sample wast@rdess well as
descriptive differences among those who did and did not engage in substance abuse.
Substance abuse was determined by using the MAST-AD. Specifically, thosevidaed
a score of less than 5 on the MAST-AD were compared to those with a score of 5 or above
(the cut-off indicating probable substance abuse) on the MAST-AD. Note thatfi cli8
on the MAST-AD is indicative of chronic substance abuse or dependence. Giveénvtmat i
expected that the majority of the sample would not have had time to develop a chronic
condition, the cut-off of 5, rather than 8, was used. In addition, sample sizes weralioo sm
using the 8-point cut-off. Refer to Table 10 for a breakdown of groups using the MBST-
score of 8.

Table 10

Rates of chronic substance abuse based on the MAST-AD &pre

Post-Problem| No Problematic Recovered Relapsed New-Onset
Use Abuse
12(7.8%) 126(81.8%) 16(10.4%) 6(3.9%) 6(3.9%)

Note N(%). Post-problem refers to those who met criterion for substance abuse
post-bariatric surgery, regardless of pre-surgical status.

Dependent Variables

All analyses were repeated so as to examine two different groups. Fiasialges
were conducted using a two-group comparison, namely comparing those who enet fonit
substance abuse post-surgery regardless of their pre-surgical MASGeAd) and those
who did not meet criteria for substance abuse post-surgery. Second, the main amalyses

also conducted using a four-group comparison, 1) those who never engaged in problematic
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substance use or “non-users,” 2) those who were “Recovered” (lifetime hiktory o
problematic use prior to surgery, but no problematic use post-surgery), 3) those who have
“relapsed” (problematic use pre- and post-surgery), and 4) those who developed a new
substance abuse problem post-surgery. These groups were classified basesleADMA
scores listed in Table 11.

Table 11

Groups classified by MAST-AD scores

No Problematic Use Recovered Relapsed New-Onset Abuse

<5 pre- and post-| >5 pre-surgery and > 5 pre- and post-| <5 pre- and 5

surgery < 5 post-surgery surgery post-surgery

Note. MAST-AD scoreg 5 are indicative of problematic substance abuse as previously
described in the Method section.

For hypotheses 1 and 2, correlation matrices were examined to assésntjib of
relationships between documented and theoretically-driven risk factorsiastdrece abuse
severity in this post-bariatric sample. T-tests and chi-square analgse used as
appropriate to compare groups on variables of interest. When chi-square anahgsesed
for the four group comparison, separate 2 X 2 chi-square analyses were conductedrto furthe
examine group differences, such as the Relapsed group versus the New Ogsetiplse
Variables which were significantly related to substance abuse werda@uscandidates for
logistic regression models for the two group comparison (substance abuse versus no
substance abuse post-surgery). For the four-group comparison, one-way ANGS\WAsed
to compare group differences and Tukey’s test was used for post-hoc differences.

For hypothesis 3, a t-test was used for the two group comparison to determine

whether those who had higher food addiction scores pre-surgery were at asadarisk for
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developing substance abuse post-surgery, whereas an ANOVA was useddar tiredp
comparison (i.e., No Problem, Recovered, Relapsed, and New Onset Abuse).

Finally, the relationship of food addiction pre-surgery and substance abusesia
evaluated using a 2 (problematic use prior to surgery) X 2 (problematic ussuppety)
ANOVA. Again, the theory of addiction transfer would be supported if the “New-Onset
Use” group had higher Food Addiction scores relative to the other groups. HEoml@x 2
ANOVA analyses were also conducted using emotional eating and majevdihts as
dependent variables.

Results
Participants

Participants included female and male post-bariatric surgery pattetatal of 156
patients participated in the present study; however, two participants praviyed
demographic data. As such, those participants were excluded, leavingdaf®b# post-
bariatric patients available for data analysis. Of this sample, 59.7%eeevéed from an
online bariatric support group via Yahoo!, moderated by a former bariatriofpatiewvn to
the principal investigator, and 40.3% were recruited from St. Vincent Hospitakdrizari
treatment program (Carmel, IN).

The study sample was primarily White (94.2%) and female (88.4%), with ia agea
of 48.66 (SD + 10.82) and BMI of 32.34 (SD £ 6.65). The demographic variables are

summarized in Table 12.



Table 12

Participant characteristics

Participants

Demographic variables (n=154Y
Gender (% female) 88.4%
Race (% White) 94.2%
Age 48.66 + 10.82
Bariatric surgery age 45.96 + 10.85
Years since surgery 2.70 £2.23
Bariatric surgery type
Roux-en-Y 92.9%
LAGB 5.2%
BPD 0.6%
Gastric sleeve surgery 1.3%
Education (yrs) 15.01 +2.82
Marital status (% married) 64.9%
Employment status
Employed at least part time 67.4%
Economic status
Barely enough to get by 15.6%
Enough, but no more 29.9%
Solidly middle class 39.0%
Plenty of extras 9.7%
Luxuries 3.2%
Don’t know/prefer not to say 2.6%
Annual household income
>150 thousand 6.5%
100-149 thousand 9.1%
75-99 thousand 22.7%
50-74 thousand 20.1%
25-49 thousand 18.8%
10-24 thousand 9.7%
< 9 thousand 1.9%
Don’t know/prefer not to say 11.0%
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/alues are expressed as n (%MHSD. "N=154 except for employment (n=153), BMI
presurgery (n=150), and BMI current (n=147).

Aim 1: What is the Prevalence of Substance Abuse (SA) Among a Broad Sample of

Post-Bariatric Surgery Patients?

Using the MAST-AD cutoff score of 5 or higher, 18.8% of the sample met criteria f

probable substance abuse following bariatric surgery, while 21.4% of the sampléariat cr
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for substance abuse at some point in their lives prior to having bariatricysufides rate of
substance abuse was also assessed across the four groups previously mentiehethenam

No Problematic Use, Recovered, Relapsed, and New-Onset Abuse categsigapdttant

to note that groups did not differ based on bariatric surgery type, as the majority of the
patients reported that they underwent gastric bypass surgery. Refer td 3 &nie

breakdown of percentage of the sample in each group and the percentage within each group
that underwent the Roux-en-Y procedures. In addition, frequency of use for various
substances is listed in Table 14.

Table 13

Rates of substance abuse and bariatric surgery type by four groups

No Problematic Recovered Relapsed New-Onset
Use Abuse
N(%) 102 (66.2%) 23 (14.9%) 10 (6.5%) 19 (12.3%)
Roux-en-Y 94 (92.2%) 21 (91.3%) 9 (90.0%) 19 (100.0%)
procedure
(% yes)

Note that the four groups did not differ on years since surgery; however, when cagmpari
groups with presence/absence of substance abuse post-bariatric surgeryhthsisaeggled

with substance abuse post-surgery were more likely to have had the surgerydgong®Aa

group: 3.62 = 2.58 years since surgery; Non-SA group: 2.49 £ 2.10 years since sargery;,
2.50, p=.01). In addition, when comparing the Recovered group to the SA group (both
Relapsed and New-Onset Abuse), the SA group was more likely to have had surgery longe
ago than the Recovered group (SA group: 3.62 £ 2.58 years since surgery; Recovery group:
2.00 + 1.81 years since surgetry2.55,p = .01). Finally, note that current age did not differ

by groups.
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Table 14

Descriptive information regarding substance use for post-surgical substance use segosiest

No Recovered Relapsed New-Onset Test Statistic
Problematic (n=23) (n=10) Abuse
Use (n=19)
(n=102)
Alcohol use
At least twice per week 2(2.1%) 1(4.3%) 4(40%) 4(22.3%)  %*(3,N = 148) = 25.52p =.000
Pain medication use 48(48%) 14(60.9%) 2(20%) 12(63.2%) (3,N = 152) = 6.16p =.10
More than prescribéd 2(4.2%) 2(14.3%) 2(100%) 5(41.7%)
Anxiety medication use 24(24%) 8(36.4%) 2(20%) 10(52.6%)°(3,N = 151) = 7.32p =.06
More than prescribéd 1(4.0%) 8(100%) 2(100%) 3(30.0%)
Sleeping medication use 19(19.2%) 7(31.8%) 4(40%) 7(36.8%y (3,N = 150) = 4.98p =.17
More than prescribéd 1(5.6%) 2(28.6%) 4(100%) 2(33.3%)
Mast pre-surgery score 0-4, 5-28, 6-46, 0-4,
RangeM+SD 1.30+1.56 11.30+6.61 16.1+13.46 1.79%+1.72
Mast post-surgery score 0-4, 0-4, 5-53, 5-40,
RangeM+SD 0.93+1.43 1.96+1.87 12.8+14.37 9.79+9.10
Caffeine use
Daily moderate-heavy use 26(26.5%) 6(26.1%) 3(33.3%) 11(57.9%) ¥*(3,N=149) = 7.64p =.05
Cigarette use 16(16%) 1(4.3%) 1(10%) 3(15.8%)y*(3,N = 152) = 2.32p=.51
Cigarette use last 30 days 11(11%) 0 1(10%) 2(10.5%)° (3,N = 151) = 2.65p=.45

#Percent reflects those who answered the prior screening question.
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Follow-up 2 X 2 chi-square analyses were conducted for caffeine, pain medicatiety anx
medication, and sleep medication use to identify group differences. For caffeitleeuse
New-Onset Abuse group had higher rates than the No problematic use and Rkecovere
groups,(3,N = 117) = 7.24p =.007, and? (3, N = 42) = 4.37p =.04, respectively.
Groups did not differ for pain medication or sleeping medication use. For anxiety
medication, however, the New-Onset Abuse group was more likely to use anxietptioadi
than the No Problematic Use grogp(1, N = 119) = 6.4p =.01.

In addition, as an exploratory, descriptive analysis, the four groups wepauahon
a number of other potentially addictive behaviors, such as gambling and videogame play
The four groups did not differ on the total number of behavioral excesses or by types of
behavioral excesses, other than gambling, with the Relapsed group havingdteghéran
the No Problematic Use grou;ﬁ,(l, N =110) =6.97p = 0.03. Refer to Table 15.
Table 15

Descriptive statistics for engaging in other behavioral excesses at least staysaleek

No Recovered Relapsed New- Chi-Square
Problematic (n=23) (n=10) Onset Statistic
Use Abuse
(n=102) (n=19)

Surfing the internet  67(67.0%) 15(68.1%) 7(70%) 15(79.0%) 1.07
for more than two
hours (not work)

Gambling (any type) 6(6%) 3(13.6%) 3(30%) 1(5.3%) 7.66
Videogame playing 17(17%) 5(22.7%) 2(20%) 0(0%) 4.58
Sexual behavior 4(4%) 2(9.1%) 0(0%) 1(5.3%) 1.56
outside committed

relationship

Excessive shopping 17(17%) 3(13.6%) 1(10%) 5(26.4%) 1.67

Excessive exercise 11(11%) 2(9.0%) 0(0%)  4(21.1%) 3.20
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Aim 2: What Psychological Variables are Related to Post-Bariatric Substae Abuse?
First, chi-square analyses or T-tests were conducted as appropriatesso asse
documented risk factors for substance abuse, namely gender, previous substance abuse,

family history of substance abuse, impulsivity, sensation seeking, and previgua.trdwo

2 X 2 (Gender X SA Post Surgery Presence/Absence; Family History XoS®Surgery
Presence/Absence) chi-square analyses were conducted. Independerst Saegikewere
conducted for prior substance abuse (MAST-AD score before surgery), impulBiNg),
sensation seeking (BSSS), and prior trauma (THQ). Refer to Table 16 for a sushmar
these findings.

Table 16

Descriptive statistics for documented risk factors of substance abuse based on substanc

abuse group

No SA Post-  SA Post- Test Statistic p

Surgery Surgery

(n=125) (n=29)
Gender (Female) 109(87.2%) 21(72.4%) y*(1,N = 154) = 3.91 0.08
Family History 47(37.6%) 17(58.6%) x*(1,N=154)= 4.28 0.04
SA History 3.14+4.99 6.72+10.40  (31.049)=-1.81 0.08
Impulsivity 57.2949.60 61.75+14.43 t(143)=-1.98 0.05
Sensation Seeking  19.64+5.07 21.00£7.72  t(147)=-0.89 0.38
Trauma 3.56+3.20 3.76+3.88 t(152)=-0.29 0.77

Note.The following measures were used to tap each variable: SA History (MASFré-
surgical score), Impulsivity (BIS-11), Sensation Seeking (BSSS), and Ti@uy.

Based on the chi-square and t-test analyses, only family history sigryficant

differentiated those who did versus did not evidence substance abuse post-surgery. When a
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bivariate correlation matrix was inspected to examine which variablesrelated to
substance abuse post-bariatric surgery, however, prior history of sulebaisee family
history of substance abuse, and impulsivity were related to SA post-surgeey.tdREdble

17 for specific correlation coefficients.
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Table 17

Correlation coefficients for documented risk factors for substance abuse

SA Post- 1 2 3 4 5 6
Surgery

1. Gendét 3.91 --

2. Substance abuse history 0.22** 0.30*** -

3. Family substance abuse history 0.17* 0.11 0.29%** --

4. Impulsivity 0.16* -0.04 0.12 0.13 --

5. Sensation Seeking 0.09 0.26** 0.09 0.11 0.34*** -

6. Prior trauma 0.02 0.33*** 0.06 0.11 -0.04 0.23** --

Note. N=154. p < .05, **p < .01. *** p < .001.The following measures were used to tap each variable: SA History (MASTrAD P
surgical score), Impulsivity (BIS-11), Sensation Seeking (BSSS), and ar@tQ).

®For gender, the chi-square statistic was used in this table rather thaelatiom because both gender and the dependent variable
were dichotomous.
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All predictors that were significant at the bivariate level, namely anbstabuse history,
family substance abuse history, and impulsivity, were entered into a logigtession
model. Additionally, although there was not enough power to detect significance in the chi-
square analysis previously listed, gender was still worth considerthg iregression model
because it is well documented that gender plays a role in substance abuse. Nene of t
variables, however, emerged as significant predictors in the final model. Wésen t
variables were entered independently, however, family history (OR=2.35) anchsebsta
abuse history (OR = 1.07) emerged as significant predictors, while impulsidityeander
did not. Refer to Table 18 for a summary of the results when each variable arasl ent
independently. Refer to Table 19 for a summary of the results for the final middellw
expected predictors included.

Table 18

Independent predictors of SA post-bariatric surgery

B S.E. Wald Odds ratio 95% CI p
Gender 0.95 0.49 3.72 2.60 0.99-6.84 0.05
Substance Abuse History 0.07 0.03 5.62 1.07 1.01-1.13 0.02
Family Substance Abuse History  0.86 0.42 4.15 2.35 1.03-5.35 0.04
Impulsivity 0.04 0.02 3.66 1.04 1.00-1.08 0.06

Note.n = 145. The following measures were used to tap each variable: SA Historff (MAS
AD Pre-surgical score), Impulsivity (BIS-11), Sensation Seeking (BS®8)Trauma
(THQ).

Table 19

Final model for prediction of SA post-bariatric surgery

B S.E. Wald Odds ratio 95% CI p
Gender 0.75 0.57 1.76 2.12 0.70-6.45 0.18
Substance Abuse History 0.03 0.040.75 1.03 0.96-1.11 0.39
Family Substance Abuse History  0.47 0.461.07 1.60 0.66-3.92 0.30
Impulsivity 0.03 0.02 3.02 1.03 1.00-1.08 0.08

Note.n = 145. The following measures were used to tap each variable: SA Histo§TtMA
AD Pre-surgical score), Impulsivity (BIS-11), Sensation Seeking (B&®8)Trauma

(THQ).



60

More fine-grained analyses were conducted using the four groups previously
mentioned. Documented risk factors were analyzed using either chi-squaXl©uiAA
analyses, as appropriate. Results indicated that the New-Onset Abuse gootgul reigher
rates of impulsivity than the No Problematic Use group. In addition, the Neet-@hsgse
and Recovered groups were more likely to have a family history of substanceéhatruge
No Problematic Use group. Refer to Table 9 for descriptive data of the documskted r
factors (e.g., gender, family history, impulsivity, sensation seeking, anddjaacross the
four groups. Note that prior history of substance use was not used in these araigass b
the four groups were created using that variable. Additionally, because cle-aqadrses
do not yield primary group differences when four groups are being examine-tgll 2 X
2 chi-square analyses were conducted for gender and family history to ideotify
differences. The overall chi-square is presented and the significanebegvorip

differences are listed under “post hoc difference” in Table 20.



Table 20

Descriptive statistics for documented risk factors for substance abuse acrossolgps gr
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No Recovered Relapsed New-Onset Chi-Square or ANOVA p Post hoc
Problematic (n=23) (n=10) Abuse difference
Use (n=19)
(n=102)

Gender 90.2% 73.9% 60.00% 78.9% v*(3,N=154) = 9.48 <.05 1>3*
(Female)
Family 30.4% 69.6% 40.0% 68.4% v*(3,N=154)=18.32 <.001 2> 1%
History 4> 1**
Impulsivity 56.43+9.74 61.00+8.1958.11+13.06 63.47+15.06 F(3, 141)= 2.97 <.05 4> 1*
Sensation 19.34+5.08 20.95+4.9218.33+7.87 22.26+7.53 F(3,145)=1.95 0.13
Seeking
Trauma 3.35+3.12  4.48+3.42 4.70+3.83 3.26£3.91 F(3, 150)=1.16 0.33

1 = No Problematic Uses, 2 = Recovered, 3 = Relapsed, 4 = New-Onset Apusd)5**p < .01. < .001. The following
measures were used to tap each variable: SA History (MAST-AD Prealsgore), Impulsivity (BIS-11), Sensation Seeking

(BSSS), and Trauma (THQ).
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Follow-up analyses were conducted on total number of family member catgguoiber,
father, sister, brother, etc.) with a history of substance abuse. When compatwng the
groups, substance abuse versus non-substance abuse post-surgery, the substgnoambuse
had greater total numbers of family members (1.45+1.53) than the non-substance abuse
group (0.72+1.13)(35.40) = -2.42p< .05. When comparing the four groups, there was an
overall group effect F (3, 150) = 5.64, p =.001. The post-hoc tests revealed that the only
significant group comparison was between the New-Onset Abuse group and the No
Problematic Use group. In other words, the New-Onset Abuse group had tlestgat
number of categories of family members with a history of substance @bh68«1.29),

which was significantly different in this respect from the No Problentide group
(0.60+1.06).

In addition to examining documented risk factors for substance abuse, other
psychological variables that were hypothesized to be related to subdtasegast-bariatric
surgery were also examined, namely food addiction, BED, emotional eating, makadapt
coping skills, life stressors, fear of negative evaluation, and emotionabdisien. As was
done for the previous analyses of established substance abuse predictors, dhetszatlye
relevant variables were examined using both a two group comparison (No SA vassus H
SA) and a four group comparison (No Problematic Use, Recovered, Relapsedyand Ne
Onset Abuse). For descriptive statistics on the theoretically driven prsdietfer to Table

21 for the two group comparison and refer to Table 25 for the four group comparison.
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Table 21
Descriptive statistics for theoretically-driven candidate predictorSblgstance Abuse status

after surgery

Total No SA Post- SA Post- Test p
Sample Surgery Surgery Statistic
(N=154) (n=125) (n=29)
Food addiction 4.38+1.86 4.40£1.90 4.28+£1.75 t=0.32 0.75
Emotional eating 50.55+24.3960.34+25.41 51.45+19.75 1=-0.22 0.83
BED? 47(31.5%)  39(32.2%) 8(28.6%) y°(1,N= 0.71
149) = 0.14
Depression 4.80+4.97 4.52+4.82 6.00+5.52 t=-1.45 0.15
Life events 4.21+3.82 3.76+3.35 6.14+5.05 t=-3.10 <.01
COPE denial 2.65+1.16 2.52+0.96 3.17£1.71 t=-1.97 0.06
COPE substance 2.44+1.16 2.19+0.61 3.48+2.05 t=-3.36 <.01
use
Emotional 69.76+22.78 69.41+23.01 71.31+22.09 t=-0.38 0.70
dysregulation total
Emotion 11.4245.67 11.27+5.59 12.11+6.10 t=-0.70 0.49
dysregulation:
Nonacceptance
Emotion 11.50+4.23 11.52+4.34 11.39+3.82 t=0.14 0.89
dysregulation:
Goals
Emotion 9.99+4.21 9.81+4.15  10.72+4.46 t=-1.05 0.30
dysregulation:
Impulse
Emotion 14.03+5.46  13.98+5.62 14.21+4.84 t=-0.20 0.84
dysregulation:
Awareness
Emotion 14.20+6.18 14.10+6.31 14.641#5.71 t=-0.42 0.68
dysregulation:
Strategies
Emotion 9.28+3.50 9.19+3.33 9.68+4.18 t=-0.67 0.51
dysregulation:
Clarity
BMI Current 32.34+6.65 31.92+6.41 34.20+7.49 t=-1.62 0.11
BMI Pre-Surgery 49.68+ 8.78 48.87+7.47 53.23+12.61t=-1.76 0.09

Note ?Percent who met full criteria.

The following measures were used to tap each variable: Food addiction (YFAS), emotiona
eating (EES), BED (QEWP-R), depression (PHQ-9), COPE denial and COPEsahsta
(Brief COPE), emotion dysregulation total (DERS total score), and themema&motion
dysregulation labels were subscales of the DERS.
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As shown above, number of life events and the COPE substance use score werangignific
related to substance abuse post-bariatric surgery. Specifically, thoseetvbotenia for
substance abuse post-surgery were more likely to have experienced a grebezrafife
events post-surgery and were more likely to cope by using substances.

In addition, a bivariate correlation matrix of the previously mentioned vasabl
listed in Table 21 was examined to assess the association of these vésiablestance
abuse post-bariatric surgery. At the bivariate level, life events, COPEmuédstse, and
COPE denial were related to SA post-surgery. All other relationships wesgnidicant.
Refer to Table 22 for specific correlation coefficients.
Table 22

Correlation coefficients for theoretical risk factors for substance abuse

SA Post- 1 2 3
Surgery

1. Life events 0.24** -

2. COPE denial 0.22** 0.14 -

3. COPE substance use 0.44*** 0.34*** 0.40*** --

Note. N= 154. **p < .01. ** p<.001.

All predictors that were significant at the bivariate level, namelyekients, COPE
substance use, and COPE denial, were entered into a logistic regression model
independently. Results are listed in Table 23.

Table 23

Independent predictors of SA post-bariatric surgery

B S.E. Wald statistic Odds ratio 959% CI P
Life Events 0.15 0.05 7.63** 1.16 1.04-1.29 <0.01
Cope Denial 0.40 0.16 6.33* 1.49 1.09-2.03 0.01

Cope Substance Us8.83  0.21 15.97*** 2.29 1.53-3.44 <0.001
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When entered together, COPE substance use (OR=2.05) emerged as the onlgrdignific
predictor. Given that two documented risk factors, family history of substanceaaizlise
substance abuse history, were independently related to post-surgical sulisiaecéhase
variables were entered in Step 1 of a regression model, while COPE substanceRlise, CO
denial, and life events were entered into Step 2 of the model. Again, COPE substance use
emerged as the only significant predictor. Refer to Table 24 for speatigtiss of this

model.

Table 24

Final model for prediction of SA post-bariatric surgery

B S.E. Wald Odds 95% CI p
statistic ratio
Step 1
Family substance abuse histor§.16 0.45 1.89 1.85 0.77-4.45 0.17
Substance abuse History 0.06 0.03 3.70 1.06 1.00-1.13 0.05
Step 2
Family substance abuse histo.16  0.52 0.09 1.17 0.42-3.22 0.76
Substance abuse history 0.05 0.04 1.68 1.05 0.98-1.13 0.20
Cope Substance Use 0.69 0.23 8.88 2.00 1.27-3.15 <0.01
Cope Denial 0.20 0.22 0.82 1.22 0.79-1.88 0.37
Life Events 0.05 0.06 0.80 1.06 0.94-1.19 0.37
Note.n = 145.

Interestingly, of those who acknowledged using alcohol or drugs at all on the MBST-
(n=62), those who were classified as meeting criteria for substbuse had higher scores
on using substances as a coping strat€t§,85)=-3.70p < .01.

The theoretically driven predictors were also examined using the four group

comparison. Results are presented in Table 25.



Table 25

Descriptive statistics for predictor variables for the four group comparison
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No Recovered Relapsed New-Onset Test Statistic p Post hoc
Problematic (n=23) (n=10) Abuse difference
Use (n=19)
(n=102)
Food addiction 4.17+£1.92 5.43+1.38 3.30£1.77 4.79+1.5% (3, 150)=4.63 <.01 2>1*
2>3*
Emotional eating 47.19+25.44  64.35£20.41 45.60+18.56.53+20.14 F (3,150)=3.58 <.05 2>1*
BED? 26(26.5%) 13(56.5%) 1(10.0%) 7(38.9%) ¥°(3,N=149)= <.05 2>1**
10.39 2>3*
Depression 4.14+4.71 6.22+5.04 6.30+6.04 5.84+5.3¢ (3, 150)=1.84 0.14
Life events 3.54+3.28 4.74+3.56 3.70+2.87 7.42+5.5F (3, 150)=6.32 <.001 4> *r*
4>3*
COPE denial 2.46+0.95 2.82+0.96 3.10£1.91 3.21+1.6% (3,147)=3.15 <.05 4>1*
COPE substance use 2.19+0.64 2.18+0.50 3.70+2.50 3.37+x18@®, 145)= 11.90 <.001 3>1***
4>1***
3>2**
4>2%*
Emotional 66.54+21.98  82.14+23.69 67.13+23.683.17+21.79 F(3,136F2.98 <.05 2>1*
Dysregulation Total
Emotion dysregulation:  10.71+5.33 13.86+6.13 10.25+4.92 12.89+6.4% (3, 142)=2.41  0.07
Nonacceptance
Emotion dysregulation:  10.89+3.93 14.32+4.50 11.30+4.16  11.44+3.7% (3, 143)=4.20 <.01 2>]1**
Goals
Emotion dysregulation:  9.58+4.15 10.86+4.07 9.70+4.03  11.26+4.6& (3, 146)=1.24 0.30
Impulse
Emotion dysregulation:  13.55+5.47 15.91+5.96 15.60+5.89 13.47+4.1F (3, 150)=1.53 0.21
Awareness
Emotion dysregulation: 13.56+6.04 16.50+7.05 13.00+5.06 15.56+5.8§3, 144)=1.81 0.15
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Strategies

Emotion dysregulation:  8.86+3.27 10.68+3.27 8.78+3.93  10.11+4.3F (3, 146)=2.12 0.10

Clarity

BMI Current 31.89+6.76 32.051+4.52 34.5949.77 34.01+6.3B (3, 143)=0.88 0.45

BMI Pre-Surgery 48.39+7.72 51.03+5.85 49.68+10.464.92+13.43 F (3, 146)=3.30 <.05 4>1*
Note 1 = No Problematic Uses, 2 = Recovered, 3 = Relapsed, 4 = New-Onset Abase5***p < .01. ***p < .001.
The following measures were used to tap each variable: Food addiction (YFAS), ehsatimtp(EES), BED (QEWP-R),
depression (PHQ-9), COPE denial and COPE substance use (Brief COPE), eysrggnldtion total (DERS total score), and the
remaining emotion dysregulation labels were subscales of the DERS.
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Finally, to test the hypothesis related to “addiction transfer,” a 2 (sulesafnise pre-
surgery) X 2 (substance abuse post-surgery) ANOVA was conducted with food addiction
(YFAS) as the dependent variable. Results revealed significance fotlthméel,F(3,150)
=4.43,p < .01, with no significant main effects, but a significant interactiorcef€1,150)
= 11.37p=.001,4,°=.07. Interestingly, the same pattern emerged when conducting an
ANOVA with emotional eating rather than food addiction. For emotional eatinfylthe
model was significan (3, 150)= 3.58,p < .05, with no significant main effects, but a
significant interaction effed®(1,150)= 5.84,p < .05,5°= 0.04. Refer to Figures 6 and 7 for

a visual depiction of the interaction patterns with food addiction and emotiona).eatin
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Figure 6. Food addiction as a function of pre- and post- substance abuse status
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Figure 7. Emotional eating as a function of pre- and post- substance abuse status

Finally, hypothesis 4 was not tested because emotion dysregulation and fear of
negative evaluations were not related to substance abuse post-surgery. In addition, bod
image discrepancy was not pursued because it was not related to substance abuse post
surgery, either.

Discussion

The present study examined substance abuse rates following bariatrig.sumger
order to help identify those at risk for developing substance abuse followingibariatr
surgery, the present study also sought to investigate psychological prediciobstaince
abuse among post-bariatric surgery patients. Finally, due to clinical and ahecdot
speculation regarding the theory of addiction transfer among bariatensatihe present
study sought to examine this proposed phenomenon.

The present sample was primarily White, female, middle-aged, and had a post-
surgical BMI in the obese class | range (BMI 30-34.99). As expected, thatgnaiso

underwent gastric bypass surgery, the most common bariatric procedure usddSn the
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(Nguyen et al., 2011). The demographic variables presented in this samplewesimilar

to those reported by Suzuki et al. (2010), who examined alcohol use disorders among
bariatric patients. Overall, the present sample was representative afiitadtreatment
samples across the literature in terms of age, race, gender, and post-segjlet (Martin,
Beekley, Kjorstad, & Sebesta, 2010; Nguyen et al., 2011; Poulose et al., 2005; Suzuki et al.,
2010; Turner et al., 2011).

Aim 1. What is the Prevalence of Substance Abuse Among a Broad Sample of Post
Bariatric Surgery Patients?

The first aim of the present study was to identify the rate of substance alaugest-
operative sample of bariatric patients. It is important to recall thataswdgsabuse in this
study was defined as having a MAST-AD cut-off score that was indécatiprobable
substance abuse. The following section will report lifetime, pre-surgical, andyrgstal
rates of substance abuse and will attempt to compare these rates to tleapeeva
substance abuse in the general population. It is imperative to keep in mind, however, that
operational definitions of “abuse” vary considerably throughout the literatur

In the present sample, the lifetime substance abuse rate was apprigxXsd#ie
which was remarkably similar to that reported by Suzuki et al. (2010; 35.3%) antab tha
the general population according to the Substance Abuse and Mental Health Services
Administration (SAMHSA, 2002). Interestingly, however, only 21% of the sample me
criterion for substance abuse pre-operatively, which is substantially ibarethat of the
general population. In addition, the rate of post-surgical substance abuse wasvaipty
19 percent. The literature suggests that the prevalence of pre-surgitiaielifubstance use

disorders varies, ranging from approximately 1 percent to 33 percent (iatast al., 2007;
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Mauri et al., 2008; Rosenberger, Henderson, & Grilo, 2006). The rates may differ
dramatically due to findings that suggest that bariatric patients werecarwde when the
researchers where unaffiliated with their surgical team (Muhlhans, elgr@ade Zwaan,
2009).

Interestingly, of those who met criteria for substance abuse preally,gonly
30.3% relapsed after surgery. These numbers are considerably lower than tlea attspsf
the general population wherein relapse is the norm rather than the exception Walkers,

& Bennett, 2001; O'Brien & McLellan, 1996), especially among those who have remitted
without seeking formal treatment (Moos & Moos, 2006).

When examining only post-surgical substance abuse, two substance abuse groups
emerged as expected, namely those who struggled with substance abuse at some point
their lives pre-surgically and thus “relapsed” following bariatric syrgemd those who
never struggled with substance abuse prior to surgery and spontaneously developed a new
problem following bariatric surgery (referred to as the New-Onset Atmasgp).

Interestingly, 12.3% of the entire sample fell into the New-Onset Abisgarg, while 6.5

% fell into the Relapsed category. Thus, while some researchers hav¢habtinose
struggling with substance abuse post-bariatric surgery have relapsed (SayiGL0), the
present findings revealed that approximately two-thirds of those developingretéhabuse
post-surgery were in fact developing a new problem. In fact, of those who reported
substance abuse at any time pre- or post-surgery, approximately 37 percent develope
substance abuse ordfter bariatric surgery. These numbers of new substance abuse after

bariatric surgery are concerning at first glance; however, it is tiapao consider, how
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these rates of substance abuse relate to substance abuse rates indhergddie-aged
population.

Data from SAMHSA (2002) and the National Epidemiologic Survey on Alcohol and
Related Conditions (NESARC; 2002) were used for rates of substance abuse among the
general population. Specifically, current or twelve month data were used assi cl
approximation of substance abuse rates relative to those who endorsed substarfeftabuse
bariatric surgery.” According to SAMHSA (2002), 5.2% of those aged 45-49 and 3.2 percent
of those aged 50-54, reported alcohol or illicit drug abuse or dependence. Moreapgcifi
5.5 percent of men and 1.70 percent of women aged 45-64 met criteria for DSM-IV alcohol
abuse, while 2.67% of men and 1.15 percent of women met criteria for DSM-1V dependence
(NESARC, 2002). Furthermore, based on a figure from SAMHSA (2009), it appears tha
less than ten percent of those aged 40-55 met criteria for “heavy alcohol usd, walsi
defined as “five or more drinks on the same occasion on each of five or more days i the pas
thirty days.” The present study, however, combined rates of drugs and alcohdicatmassh
the 19 percent rate, so it is difficult to compare these rates to the reporscannateg the
general population in this age range. Although the rate of substance abuse in the present
sample is comparable to that of the general population as a whole, the comparisors become
less clear when examining the data among the middle-aged population.

Substance abuse research has focused heavily on adolescence and young adulthood,
primarily because age of onset for substance dependence is highest at age aigght
declines after mid-twenties (Chen & Kandel, 1995). Substance abuse heseanxldle-
aged adults, however, is lacking, especially when examining new-onset use dddheg m

age. An emerging literature, however, has examined substance abuselareidgrty,
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namely those over the age of 65. According to SAMHSA (2002), approximately 17% of
older adults struggle with alcohol and/or prescription drug abuse. Of the elderly who
struggle with alcohol abuse, two-thirds are considered to have relapsed aafdrage to as
early-onset users in the literature, whereas one-third are consideredt®adeskt users,
developing an alcohol problem later in life. Menninger (2002) reported that latie-onse
alcohol abuse is often associated with a stressful life event and with treddoisol problem
occurring at age forty or fifty. As such, one could speculate that perhajdswh®nset
Abuse bariatric patients are experiencing their first alcohol problerantly;rgiven that the
mean age of the present sample is forty-eight; as such, they may be on the patlopride
a substance use disorder later in life. On the other hand, the New-Onset Abuse grbap ma
a unique group with special needs post-bariatric surgery, rather than in theasspatycf
late-onset alcohol abuse that is typically seen among the elderly population.

When examining illicit drug use, rates of illicit drug use (primaribrimana and
prescription misuse) are increasing in adults aged 50 and older (SAMHSA, 2009).
Specifically, for those aged 50 to 59, illicit drug use increased to 6.2 % in 2009 from 2.7% in
2002. In addition, as the baby boomer generation (1946-1964) ages, it is expected that
substance use disorders treatment will more than double for ages 50 and older by 2020
(Gfroerer, Penne, Pemberton, & Folsom, 2003).

It is also important to note that the majority of the present sample wale fenth
research suggests that age of onset for alcohol-related problems isrlatemien than it is
for men (Diehl et al., 2007). Nonetheless, the literature is scant with réspeminen

developing substance abuse during their forties and fifties.
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Finally, it is important to consider the rates of substance abuse among the obese
population. Using the NESARC data, results indicated that there was not a reiptions
between alcohol or drug abuse and alcohol or nicotine dependence for those who were
overweight, obese, or extremely obese (Pickering, Grant, Chou, & Compton, 2007). Another
study reported that obesity decreased the risk of developing a substans®dsy deven
when controlling for age, sex, smoking, or comorbid psychiatric disorders (Simon et al
2006). Specific lifetime and current prevalence for alcohol use disorders mttthmely
obese (BMI >40) were 13.20 percent and 3.09 percent, respectively, while theelideid
current prevalence for alcohol use disorders for the obese population (BMI 30-30s99) wa
13.57 and 3.03 (Petry, Barry, Pietrzak, & Wagner, 2008). Interestingly, one studgdepor
that there is an inverse relationship between BMI and alcohol use disorders far,vooine
not for men (Barry & Petry, 2009). For females with a BMI greater thaty,thfetime
prevalence of substance use disorders was 8.1% (Simon et al., 2006), which is remarkably
lower than that of the general population and of that observed in the present sample, where
the mean BMI was in the obese range.

Taken together, it is difficult to determine if substance abuse rates frqmmetbent
sample are comparable to those of the general population due to varying operationa
definitions of “abuse,” different age ranges studied, the projection of insreasebstance
use disorders in the next decade due to the baby boomer generation, and differential
(typically lower) prevalence of substance use disorders in the obese population.
Consequently, it is unknown if the rates of substance abuse post-bariatric stegenyilar
to rates of this specific age group in the general population, or whether the seilattase

is, in part, a byproduct or a function of having bariatric surgery. Suzuki et al. (2pb&ek
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that the current rate of alcohol use disorders among post-bariatric surgenyspaas 11.8%
in their sample, which they reported was comparable to the prevalence of alcodiol use
disorders in the general population, 8.5%. Nonetheless, it may be premature to ctvatlude t
the development of these problems post-bariatric surgery is not associated Vi¢h the
changing experience, both physiologically and psychologically, that ollayfbariatric
surgery, especially because there is a lack of literature on middle-ag&ghselsbuse and
new-onset substance abuse among the middle-aged. In addition, research suggestg that obe
women are less likely to struggle with substance abuse. Future reseaactarged to
better understand the etiology of substance abuse among post-bariatric surgety. pa

For descriptive purposes, the frequency of specific substances used wasexami
As can be seen in Table 14, the quantity and frequency of substance use among &he sampl
appeared to be quite low, yet some participants still experienced negatiequemses
associated with their use (as measured by the MAST-AD). Frequency wasedas an
indicator of abuse in the present study; rather, negative consequences weocheser
capture problematic use, which is common in the literature because of the low
correspondence between reports of frequency of use and adverse consequencas&Dowd
Wechsler, 2002).

Finally, it is important to note that those in the substance abuse group were more
likely to have had bariatric surgery longer ago (approximately three pear), on average,
than the non-substance abuse group. This is relevant because a recent study found that of
those who committed suicide after bariatric surgery, 68% committed suiigea&rs after
bariatric surgery. It is even more alarming that over half of the “suicide® considered

drug overdoses, and it is unclear whether the drug overdoses were delibacdt€rordle et
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al., 2010). As such, a better understanding of substance abuse post-bariatric surgery is
needed. If predictors of substance abuse among this population can be identified, improved
follow-up care and education can be provided for those at risk.
Aim 2: What Psychological Variables are Related to Post-Bariatric Substae Abuse?

Given that a group of post-bariatric patients struggle with substance abuseptit se
aim of the study was to examine psychological variables that may be relatbdtanse
abuse in order to gain a better understanding of those who may be at risk for develdping suc
problems after surgery. In addition, because there appear to be two diffdrsanse abuse
groups, namely the Relapsed and New-Onset Abuse groups, findings wemghhéghiin two
different ways: a) comparing the substance abuse group versus the non-swdisiaace
group, and b) comparing all four groups, namely those who never abused substances (No
Problematic Use), those who only abused substances pre-surgically (Régabhesse who
abused pre- and post-surgery (Relapsed), and those who abused only post-surgery (New-
Onset Abuse).

First, documented risk factors for substance abuse for the two groups (substance
abuse versus non-substance abuse) were examined among post-bariatycpsutients. It
was expected that documented risk factors for substance abuse, namely gelejep(ior
substance abuse history, family history of substance abuse, impulsivity, sessaking,
and previous trauma, would also predict substance abuse among the post-bariatric
population. Partial support for this hypothesis was found.

Substance abuse history was predictive of substance abuse post-surgaet;. In f
individuals with a substance abuse history were seven percent more likely to develop a

problem post-surgery (OR=1.07). Family substance abuse history was alstiyaedi
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individuals with a family history of substance abuse were at more than alti@®©R=2.35)
greater risk of developing a problem post-surgery. When the four group analysis was
conducted, results revealed that both the New-Onset Abuse and Recovered groupsrevere
likely to have a family history of substance abuse than the No Problensatigroup.
Interestingly, follow-up analyses revealed that post-surgical substhnse was related to
greater number of categories of family members with a history of sgstéhise. More
specifically, the New-Onset Abuse group had significantly more typesniffffenembers

with a substance abuse history than the No Problematic Use group. That is, tandégw-
Abuse group may have a greater predisposition to develop substance abuse because of
vulnerability conferred by their family history; however, whether mie of a genetic or
environmental risk is unknown. Given that family history was a strong predictor of
substance abuse post-surgery, especially for the New-Onset Abuse grouph& may
important to assess for family history of substance abuse during the preisewrgigation

for bariatric surgery. It may be less threatening to ask about a fanmtdyhiather than
personal substance abuse history. Bariatric candidates may be more likelymazettheir
own symptoms, but may feel more comfortable describing family history. eFtgsearch is
needed to test this hypothesis.

Second, when the four groups were analyzed, impulsivity scores were highg amon
the New-Onset Abuse group than the No Problematic Use group. Generallyjvitypuls
scores range from 30 (low on impulsivity) to 120 (high on impulsivity). The scoreslieom
present study appear to be somewhat higher than those reported in a studyngxamini
impulsivity among patients seeking bariatric surgery. Respectiaa swores for the

bariatric candidates relative to the New-Onset Abuse and No Problersatgraups were
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49, 63, and 56. An older version of the questionnaire was used in the previous study and the
samples slightly differ in that there may be important differences bathariatric
candidates and those who follow through with surgery. Overall, it is not surprising that
impulsivity was predictive of substance abuse because the link between obesity a
impulsivity (Chalmers, Bowyer, & Olenick, 1990; Nederkoorn, Smulders, Havermans,
Roefs, & Jansen, 2006) and substance abuse and impulsivity (Conrod, Pihl, Stewart, &
Dongier, 2000; Loxton & Dawe, 2001; Perry & Carroll, 2008), has been well documented.

It is also important to note that gender (male) emerged as a trend for predicting
substance abuspH.05). The sample size of men in the present study may have been too
small to detect significant differences. Although the majority of tho$iee substance abuse
group were female, of the men in the sample, one-third fell into the substance alpse gr
whereas only 16.2% of the women fell into the substance abuse group. In light of thes, futur
research should oversample men to gain a better understanding of sex differences in
substance abuse among this population, because the majority of those seeking bariatr
surgery are female.

In sum, with respect to documented risk factors for substance abuse, impuisivity a
family history seem to be the most important variables for the New-Onset glmuge
while family history and substance abuse history capture differencessnetfneepost-
surgical substance abuse and non-substance abuse groups.

In addition to examining documented risk factors for substance abuse, exploratory
analyses were conducted on a host of psychological variables that were hypdttees
predict substance abuse post-surgery. As previously mentioned, the notion of addiction

transfer, that is, replacing a “food addiction” pre-surgery with a substaneeldistion post-
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surgery, has been speculated throughout the literature (Hagedorn et al., 2007; Volkow &
Wise, 2005; Wendling & Wudyka, 2010; Woodard, Downey, Hernandez-Boussard, &
Morton, 2011). Contrary to expectations, however, pre-surgical food addiction scores,
emotional eating scores, and BED status were not related to substancecaiissegery

(i.e., the two group comparison). Even more striking is that when comparing tlggdaps,
significant differences emerged; however, the Recovered group had the highest food
addiction scores, BED scores, and emotional eating scores. The same pattgea éonell
eating patterns with the Recovered group having higher scores tharoéttieactive
substance abuse groups. If the food addiction theory was supported, the New-Onset Abuse
group should have had the highest scores on food addiction; yet scores from {Dadé&w
Abuse group were comparable to the scores of the No Problematic Use group. Mhe mai
finding is that those who met criterion for substance abuse pre-surgery buddiceMpse
post-surgery were the ones who had the highest food addiction scores. This omtéaadin
moderate effect size and findings were consistent across multiple indiffatmt addiction,
emotional eating, binge eating) suggesting that, while it is certainlsi@us and unexpected
finding, it is a robust one that merits further exploration. As such, future resbard s
investigate what factors may have protected this Recovered group fegpeeaehn outcome
that would not be predicted based on their combination of high food addiction scores and
history of substance abuse. Research shows that the relationship between rudedtytel
use disorders is complex, especially when considering gender. Spegibtalbe men may
be at an increased risk for developing alcohol use disorders (Barry & Petry, RO@8yer,

those in the present sample, including the Recovered group, were primarily female.
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Of note, lack of support for addiction transfer mirrors that of Suzuki et al. (2010) who
did not find a relationship between BED pre-surgery and alcohol use disorders pesg-surg
in a sample of post-bariatric patients. In sum, converging lines of resedrcite that the
theory of addiction transfer among bariatric patients is not supported.

Thus far, the findings from two quantitative studies have not supported the notion of
addiction transfer even with strong theoretical underpinnings for this phenomenore Futur
research is needed to disentangle the discrepancies that have been reportédtinequal
research on addiction transfer versus quantitative methods. To help illustrdiféetiemces,

a quote is listed from a post-bariatric patient describing his personalengeewith
“addiction transfer.”

| continued to obsess in other areas because food wasn’'t my obsession anymore and |

could not eat....Bulimia came into effect because | felt fat all the timaydoree |

put food into my mouth | knew to take that extra bite to make sure | threw up. And

naturally my stomach could not handle it. | was making sure | could vomit or | ended

up binging or purging, some points intentionally at other points not intentionally....

Then came, well drug abuse....|I started with cocaine and slowly but surely ended up

with crack cocaine. | ended up in detox. | went to a treatment center aned stay

there almost four months and | got through a lot of issues that needed to come out.

Today | feel a lot better but | still think about it every day. (LePage, 2010, p. 61)

It is clear that whether or not the theory of addiction transfer is supported aaihpia
subgroup of individuals need help adjusting to life after bariatric surgery, ando$dineen
turn to drugs and alcohol to cope. Therefore, there are clinical implications fong/@rih
post-bariatric patients struggling with substance abuse that will be seldidaser in this
paper.
Another theorized predictor of substance abuse among this population was major life

stressors. The literature on late-onset alcohol abuse postulates thatdhésms may stem

from stressful life events such as changing roles, loss, or retire@€@ur(nell, Chin,
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Cunningham, & Lawlor, 2003). Similarly, among post-bariatric patients seekintgimpa
treatment for substance use disorders, those in the New-Onset Abuse anddRgiams
were equally likely to have experienced the same categories ofdifdsgpre-surgery, but
those in the New-Onset Abuse group were more likely to have experienced a msgoape
life adjustment after surgery (e.g., becoming a caretaker, moving)ibsa in the Relapsed
group (Feldman et al., 2011). In light of this, it was expected that major lifeseventd
predict substance abuse more generally, but particularly among the NewADusetgroup.
As expected, major life events conferred risk for post-surgical substhose. Specifically,
each increment on the life events scale conferred a 16% increase in risk fsurgasit
substance abuse. Similar to previous findings, the New-Onset Abuse group in¢né pres
sample was also more likely to have reported major life events than bothdpsdRieand
No Problematic Use group. Accordingly, interventions to promote more adaptivg copi
skills may help bariatric patients manage potential major life eventspagtry, which
could in turn serve an important protective function in the success of bariateictpguost-
surgery. In light of this finding, it was imperative to compare specific copitlg skthin

the present sample.

Two coping skills were related to substance abuse post-surgery, namely CAORE De
and COPE Substance Use. COPE Denial consisted of two items: “I've lyeentea
myself ‘This isn’'t real’ and ‘I've been refusing to believe that it has haggé COPE
Substance Use items consisted of the following two items: “I've been using atcadtbker
drugs to make myself feel better” and “I've been using alcohol or other drigdpt me get
through it.” The post-surgical substance abuse group had greater COPEaDeG® PE

Substance Use scores than the non-substance abuse group. Specifically, eactt one poi
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increment on COPE Denial scores conferred a 49% increased risk torgreegeria for
substance abuse; those with higher COPE Substance Use scores were alstsatinske
for substance abuse, with each increment on that scale conferring ovefoidt(@29) risk
of having substance abuse post-surgery. Interestingly, when all variablegtbaelated to
substance abuse were entered into a logistic regression model, COPE Sulstagmoetded
as the strongest predictor of substance abuse. This finding mirrors that of, Caggsell,
and George (1988), who found that drinking to cope was the most powerful predictor in a
model for alcohol abuse. In addition, both cross-sectional (Carpenter & Hasin ah899)
prospective studies (Holahan, Moos, Holahan, Cronkite, & Randall, 2001) have found an
association between drinking to cope and risk for developing an alcohol use disoradet, In f
in a prospective, Holahan et al. (2001) found that initial drinking to cope was predictive of
alcohol abuse over ten years, and that “within a 1-year interval, drinking to copespera
prospectively as a risk factor for increased alcohol use and abuse” (p. 196). Thegs findi
are also consistent with the present findings in that among all who endorsedanédyimigor
drugs now and again, only the substance abuse group had higher scores on COPEeSubstanc
Use, implying that the substance abuse group may be using substances to cope and the non-
substance abuse group may be using substances for other purposes, suchiak for soc
facilitation. Given that COPE Substance Use appears to be a major risifdacteveloping
substance use even with only two items, it may be important to add these twmites t
surgical psychological bariatric evaluations. It is easy to asedsgspondents may be
more likely to answer these questions than to admit a current or past problem.

Finally, given the literature on emotion regulation and substance abuses(Hay

Wilson, Gifford, Follette, & Strosahl, 1996; Lang et al., 1999) it was expected thetltif
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regulating emotions would be associated with substance abuse post-surgergry@ont
expectations, however, emotion dysregulation was not associated with substaada abus
this sample. In fact, total mean scores on the DERS were comparativelydower

present sample (69.76) than for the normed sample of college women (77.99) and men
(80.66; Gratz & Roemer, 2004). Emotion regulation research suggests that yaluitger a
have greater difficulty regulating emotions than older adults (Orgeta, 2008}y mialy
account for the lower scores among the bariatric patients in this sample.

Interestingly, despite the group differences in substance abuse, groups ditenot dif
on severity of depressive symptoms. In fact, the sample ranged from not heptiagsive
symptoms to endorsing mildly depressive symptoms. Therefore, the sanmpetedee
doing relatively well in terms of mood.

In sum, a host of psychological variables were assessed and the main predictor of
post-surgical substance abuse was coping by using substances. Otlotrrgrediuded
impulsivity and family history for the New-Onset Abuse group. When compdrengvo
groups, substance abuse history was also related.

Despite these findings, it is important to note that there may be other predthetor
are not psychological in nature, which may put an individual at risk for developing a
substance abuse problem post-bariatric surgery. For example, physiolagmal faay
confer greater risk for developing substance abuse after bariatricysulgsrknown that
alcohol is metabolized differently following bariatric surgery geldorn et al., 2007;
Klockhoff et al., 2002; Woodard et al., 2011). Increased peak blood alcohol levels occur
when comparing gastric bypass surgery patients to non-surgical patlegedprn et al.,

2007; Klockhoof et al., 2002), and the gastric bypass patients take longer to returiine base
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(Hagedorn et al., 2007). One study even matched pre-surgical and post-susfical ga
bypass patients to better understand the differences in alcohol metabdlsvimfpbariatric
surgery. Researchers concluded that, “Patients feel different effedt®bbl intoxication
postoperative, and this can lead to overindulgence to achieve the same symptoms of
intoxication that they experienced before surgery” (Woodard et al., 2011, p. 212). Results
are worrisome because heightened reinforcement from the alteraloloireeh is speculated

to lead to an alcohol problem (Hagedorn et al., 2007).

There are a few important reasons why alcohol may impact gagtasdpatients
differently. First, Hagedorn et al. (2007) explained that the majorityradthea patients are
women and alcohol impacts women differently than men (Frezza, di Padova, Pozzato,
Terpin, Baraona, & Lieber, 1990). Nonetheless, Hagedorn’s study on alcohol mipsorpt
post-surgery included men as well. Second, the alcohol is emptied in the jejunum quickly.
Last, but not least, alcohol dehydrogenase, an enzyme that begins to break downralcohol i
the stomach, is ineffective in the small gastric pouch (Shikora, 2007).

Although there have been consistent findings that alcohol is metabolizedndiffere
after gastric bypass surgery, little is known about how other bariatricmsgapact
metabolism. A recent study, however, found that alcohol was absorbed differenilyrigl|
laparoscopic sleeve gastrectomy as well (Maluenda et al., 2010). Splgciesearchers
measured the levels of alcohol in twelve participants pre- and post-surgery,aing e
participant as his/her control. Results indicated that blood alcohol values wese gt-
surgery and took longer to reach baseline after surgery. Does having lggsaiss surgery,
however, increase an individual’s risk of developing substance abuse relative to other

bariatric procedures? Although this is unknown, it is noteworthyathaf those in the
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New-Onset Abuse group had gastric bypass surgery and all of those who matforite
alcohol dependence in Suzuki's study also had gastric bypass surgery. adgititable lap-
band procedure gains popularity (Nguyen et al., 2011), future research should examine
alcohol metabolic changes with that procedure and if that relates to the developme
substance abuse.

In addition, while the literature has focused on alcohol metabolism, there idla dea
of research examining hosther substances metabolize after surgery, such as pain
medications. As previously mentioned, the majority of suicides among postibaraients
were drug overdoses, although it is unknown if these drug overdoses were delibedite (
et al., 2010). With the metabolic and physiological changes after surgery, it woudgibe tr
if the suicides were in fact accidental due to a lack of understanding of sugjeshan

Overall, more follow-up care is needed post-bariatric surgery. Whethet tre
prevalence of substance abuse in the general population mirrors that oésha tae
present sample, bariatric patients in the New-Onset Abuse group may have raatoerit
needs. Liberto and Oslin (1995) argued that specific substance use treatment should be
tailored to meet the needs of older individuals struggling with substance aboskarl\gi
tailored substance abuse treatment for bariatric patients may b&l néedare research
should investigate treatment outcomes of post-bariatric patients versus rairiebaatients
in substance use disorder treatment settings in order to help determine whethéhisr not
group has unique needs that need to be addressed in treatment.

Limitations of the Present Study
The present study had a number of limitations. First, due to the small celbkize

some of the groups, namely the Relapsed and New-Onset Abuse groups, fustrehrnss
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necessary to replicate these findings. Second, for those struggling with seladtase, it is
unknown when the substance abuse began and what specific substances were used. Third,
patients were asked to retrospectively recall eating and substance aleres.patt
prospective, long-term longitudinal study is needed to help elucidate these finBingHy,
substance abuse rates may be an underestimate due to the possibility thatteosgeiofthe
Recovered group did not relapse yet, while some of those in the No Probleseatgodup
could go on to develop new onset use. In addition, those struggling with substance abuse at
the most severe end of the spectrum may not have completed the study online. Future
research should compare treatment seeking post-bariatric patients anelatment seeking
post-bariatric patients to capture psychological differences.
Conclusion

Overall, findings highlight the development of substance abuse post-bauagecys
among a subgroup of individuals without a history of substance abuse. Results suggest tha
developing adaptive coping skills to manage life stressors during middle adestpay
prevent the development of substance abuse among this group. In addition, findings sugges
that assessing for family history and coping during the pre-surgiesdsasent may help
identify those at risk for developing a problem post-surgery. Furthermonghysmlogical
changes that occur after surgery may play a role in increasing riskedbpgimg a substance
use disorder; however, all patients experience these same metabajjesctiaa to the
surgery, but all do not develop a substance use problem after bariatric surgesforéher
the aforementioned psychological variables may tip the scale for the NeatAlnse
group. Future research is needed to better understand physiological changey thecur

after surgery that may confer risk for developing a substance abuse proldesuagery.
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Finally, despite the clinical anecdotes, popular media, and speculation from the
literature, the theory of addiction transfer was not supported in the present sample. G
that this was a retrospective study, future research should prospectivéhstédseory.

To my knowledge, this was the first study to examine psychological predictors of
substance abuse among a post-bariatric surgery sample. Future longitudinsivgtidie

larger sample sizes may serve to replicate and extend these findings.
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