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v

 The American Society for Metabolic and Bariatric Surgery (ASMBS) is comprised of a dynamic 
group of surgeons, physicians, and integrated health members, all of whom are constantly chal-
lenged to improve the care of obese patients. As acknowledged in a landmark 2013 decision by 
the American Medical Association, clinically severe obesity is a disease process that is associ-
ated with multiple life-threatening conditions that may lead to premature death. As repeatedly 
and consistently demonstrated by literature evidence, bariatric surgery has shown to be the only 
long-lasting effective treatment for obesity and its related comorbidities. 

 Due to the development of videoscopic instrumentation, critical care, modern stapling 
devices, and laparoscopy, the fi eld of bariatric surgery has changed tremendously over that past 
three decades since ASMBS’s founding in 1983. Until 1998, only 10,000–12,000 bariatric 
operations were being performed yearly in the United States, with high rates of morbidity and 
mortality. This number of operations has increased exponentially over the subsequent years 
and eventually peaked at more than 140,000 operations in 2004. This growth directly corre-
lates with the development and transition from open to laparoscopic Roux-en-Y gastric bypass. 
Additionally in 2001, following the US Food and Drug Administration’s approval of the lapa-
roscopic adjustable gastric band, the number of bariatric procedures experienced a signifi cant 
increase. By 2005, the number of laparoscopic Roux-en-Y gastric bypass cases being per-
formed in the United States surpassed the number of open Roux-en-Y gastric bypass cases. 
Most recently, the laparoscopic sleeve gastrectomy has proven to be an additional effective 
bariatric surgical option, with a risk and benefi t profi le between that of laparoscopic gastric 
bypass and laparoscopic adjustable gastric banding. 

 Along with those utilization changes, technological advancement, surgical technique, and 
quality improvement all required our society to respond to and accommodate the educational 
needs of our members. This dynamic fi eld of surgery will continue to grow with enhanced 
understanding of the mechanisms of action of the procedures we can offer and the develop-
ment of innovative and complementary treatment of obesity. As the needs of the society and its 
members evolve, the ASMBS is committed to continuing to serve the educational needs of our 
members and expanding public education. Our annual meeting is the primary venue to dis-
seminate new information and educational materials to clinical professionals. To enhance and 
augment these educational offerings, we are excited to present this comprehensive ASMBS 
textbook of bariatric surgery. The development of this book refl ects the commitment of the 
ASMBS leadership’s goal of providing the most up-to-date education for our members. 

 Designed to be the  most  inclusive textbook on the topic of bariatric surgery and integrated 
health services to date, this textbook comprises two volumes. The fi rst volume is devoted to the 
science and practices of bariatric surgery and is divided into fi ve sections detailing basic con-
siderations, including bariatric surgery’s history and evolution, the pathophysiology of obesity, 
mechanisms of action, primary operations and management of complications, revision of pri-
mary bariatric surgery for failure of weight loss, the role of metabolic surgery, and specifi c 
considerations such as the role of endoscopy in bariatric surgery and coding and reimburse-
ment. The second volume focuses on the medical, psychological, and nutritional management 
of the bariatric patients. 

  Pref ace   
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 Each chapter in this book was written by a world-renowned expert in their fi eld. A compre-
hensive text that adheres to the highest standards is a major undertaking, and we, the editors, 
are grateful and indebted to every author who has devoted time and effort to research the most 
important evidence-based information and report it in a concise and easy-to-read chapter. We 
believe that this  ASMBS Textbook of Bariatric Surgery  is the leading source of scientifi c infor-
mation for surgeons, physicians, residents, students, and integrated health members today and 
for years to come.  
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 Scottsdale, AZ, USA     Robin     Blackstone, MD    
 Standford, CA, USA     John     Morton, MD    
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 University Park, FL, USA     Raul     Rosenthal, MD    
 Falls Church, VA, USA     Jeanne     Blankenship, RD    
 Philadelphia, PA, USA     David     B. Sarwer, PhD    
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           Chapter Objectives 

 At the end of this chapter, the reader will be able to identify 
the most relevant psychosocial characteristics of individuals 
who present for bariatric surgery. The reader will also under-
stand how these characteristics may be related to postopera-
tive outcomes, both in terms of weight loss and psychosocial 
adaptation to the signifi cant changes in weight and health 
that occur after bariatric surgery.  

    Psychosocial Characteristics of Bariatric 
Surgery Candidates 

    Motivations for and Expectations About 
Bariatric Surgery 

 For most individuals who present for bariatric surgery, 
improvements in weight-related comorbidities, as well as 
increased life expectancy, are among the primary motivations 
for surgery. At the same time, concerns about physical 
appearance and body image also infl uence the decision to 
seek surgery. Appropriate candidates for surgery often are 

able to articulate these “internal” motivations for surgery. 
In contrast, those who are “externally” motivated for surgery, 
and interested in surgery for some secondary gain such as 
saving a troubled marriage, may be less appropriate candi-
dates for surgery, as the procedure and subsequent weight 
loss may not have the desired effect on those external 
infl uences. 

 Individuals who present for all forms of weight loss treat-
ment, including bariatric surgery, typically have unrealistic 
expectations regarding the amount of weight they will lose. 
For example, individuals with obesity who are being treated 
with lifestyle modifi cation have reported “goal” weight 
losses of 33 % of their initial body weight, when in reality 
losses of 7–10 % of initial weight are typical [ 1 ]. Candidates 
for bariatric surgery have reported that they expect to lose 
40–50 % of their initial body weight, which is much greater 
than the 25–30 % of weight typically achieved with the most 
common surgical procedures and for the majority of patients. 
Clinically, these unrealistic expectations were thought to put 
individuals at risk for weight regain. However, studies have 
suggested that they are not associated with any negative 
weight-related or psychosocial consequences [ 2 ]. 

 Candidates for surgery likely have expectations about the 
impact of surgery on other areas of their lives, including 
quality of life, body image, and sexual relationships. This 
literature is reviewed in detail in Chap.   3    .  

    Knowledge of Bariatric Surgery 

 Well known by most professionals who work in the area of 
bariatric surgery, less than 2 % of Americans who meet the 
recommended criteria for bariatric surgery undergo surgery 
each year. The reasons for this are both multiple and complex. 
Insurance coverage is likely a major barrier; lack of knowl-
edge about the safety and effi cacy of procedures also contrib-
utes to this disparity. While some physicians are knowledgeable 
about bariatric surgery and have favorable impressions about 
surgery as a treatment for obesity as well as type 2 diabetes, 

      Psychosocial Characteristics 
of Bariatric Surgery Candidates 

              David     B.     Sarwer      ,     Kelly     C.     Allison      ,     Brooke     A.     Bailer      , 
and     Lucy     F.     Faulconbridge     
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this is not universal [ 3 ]. At the same time, many patients who 
are eligible for bariatric surgery display a lack of knowledge 
about the safety and effi cacy of surgery, the impact of the 
procedures on weight-related health problems, or the need to 
make signifi cant, lifelong dietary and behavioral changes in 
order to experience an optimal postoperative outcome. This 
lack of knowledge underscores the important role of preop-
erative preparation and education during the initial consulta-
tion with the surgeon, consultations with the dietitian and 
mental health professional, and attendance in preoperative 
support groups [ 4 ]. These consultations are discussed in detail 
in several chapters throughout this volume.  

    Weight and Dieting Histories 

 Many members of the bariatric team—surgeon, nurse, dieti-
tian, and/or mental health professional—may inquire about 
patients’ weight and dieting histories. This includes assess-
ing the age of onset of obesity and the history of obesity in 
family members. Candidates for surgery typically have an 
earlier age of onset of obesity and stronger family history of 
the disorder than do persons with less severe obesity [ 5 ]. 
This history may be a phenotypical expression of a genetic 
predisposition to obesity. 

 The majority of candidates for bariatric surgery has made 
multiple efforts to lose weight and can be described as “diet-
ing veterans.” Patients reported an average of 4.7 ± 2.9 previ-
ous weight loss efforts in which they lost at least 10 lb [ 6 ]. 
Self-directed diets and commercial programs were the most 
common weight loss approaches, although many report 
using pharmacological methods as well. While these experi-
ences may not have been entirely successful, they have pro-
vided many patients with a foundation of knowledge 
regarding nutrition and healthy eating. Those without such a 
history often lack this knowledge and can benefi t from addi-
tional dietary counseling, preoperative medical weight man-
agement, and attendance in the program’s support group.  

    Intellectual Functioning 

 The discussion of the intellectual functioning of bariatric 
surgery patients has been a “hot-button” issue ever since an 
insurance company in Tennessee attempted to enact a policy 
that would require intelligence (IQ) testing of all patients 
prior to surgery. The recommendation was not based upon 
any available evidence and likely was a by-product of the 
pejorative attitudes and stigmatization that obese individuals 
often experience (as detailed later). Encouragingly, public 
outcry prevented the implementation of the policy. 

 Nevertheless, individuals across the spectrum of intelli-
gence levels present for bariatric surgery, just as they do for 

other forms of medical and surgical treatment. Impairments 
in intellectual functioning, either from organic mental retar-
dation or acquired brain injury, are not, by themselves, con-
traindications to surgery. If the patient can understand and 
adhere to the behavioral requirements of surgery and is in an 
environment where those behavioral changes could be sup-
ported, then surgery will likely improve their physical and 
mental quality of life. These situations often require some 
modifi cation from the standard operating procedures, such as 
the delivery of instructional information in multiple domains, 
often repeatedly, as well as active involvement from other 
members of the patient’s support system. 

 Interestingly, a number of recent studies have suggested 
that individuals with obesity, and in particular those with 
extreme obesity who are presenting for bariatric surgery, 
show some defi cits in cognitive functioning. For example, 
obese individuals show defi cits in memory, executive func-
tioning (i.e., working memory, mental fl exibility), motor 
speed, and complex attention [ 7 ]. These defi cits could impact 
comprehension as well as retention of information presented 
to patients as part of the preoperative consultation process. 
Encouragingly, other studies have shown that there are 
improvements in these areas within the fi rst year after sur-
gery [ 8 ]. At present, the specifi c factors that contribute to 
these defi cits, as well as the mechanisms of their improve-
ments, are not well understood.  

    Self-Esteem 

 Self-esteem is a central psychological construct for many 
individuals. It can be strongly infl uenced by quality of life 
and body image, as discussed in detail in Chap.   3    . 

 Excess body weight, and likely extreme obesity in particu-
lar, has the potential to detrimentally impact self-esteem. 
Some candidates for bariatric surgery struggle to recognize 
and appreciate their talents and abilities because of their body 
weight. However, this is not universal; others with extreme 
obesity may be comfortable with their work and home life, but 
maintaining a lower body weight has been the one area where 
they have not been successful. Obesity may be more likely to 
impact the self-esteem of women, likely given our society’s 
overemphasis on thinness as the criterion for physical beauty.  

    Personality Characteristics 

 Interest in the personalities of individuals with extreme obe-
sity and who present for bariatric surgery predates the cur-
rent obesity crisis in the Western world as well as the 
renaissance of bariatric surgery seen this century. In many of 
the early studies, the Minnesota Multiphasic Personality 
Inventory (MMPI) was used to investigate the personality 

D.B. Sarwer et al.
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characteristics of bariatric patients. As reviewed in detail 
elsewhere, these studies concluded that a large minority to 
small majority of patients presented for surgery with signifi -
cant psychopathology or character disorders [ 9 ]. It is not 
clear, however, whether these rates are higher than rates of 
these disorders in the general population, as most of these 
studies did not include appropriate comparison or control 
groups of individuals not presenting for surgery. 

 However, the relationship between specifi c MMPI pro-
fi les or characteristics and postoperative outcomes is still 
largely unknown. Likely as a result, personality testing of 
this kind is not widely used as part of the preoperative psy-
chological evaluation at present (see Chap.   5    ).  

    Symptoms of Depression 

 Several studies have shown both cross-sectional and longi-
tudinal relationships between excess body weight and 
depression. Persons with extreme obesity—body mass index 
(BMI) ≥40 kg/m 2 —for example, are almost fi ve times more 
likely to have experienced an episode of major depression in 
the past month as compared to average-weight individuals 
[ 10 ]. Our research team, and others, have found that 
extremely obese women seeking bariatric surgery scored 
signifi cantly higher on the Beck Depression Inventory II 
(13.2 versus 8.1) than moderately obese women seeking 
lifestyle modifi cation [ 11 ]. 

 This relationship between excess weight and depression 
is consistently stronger for women than for men. Obese 
women were more likely to experience a major depressive 
episode in the past year as compared to average-weight 
women [ 12 ]. In contrast, obesity in men was associated with 
signifi cantly reduced risks of depression as compared to men 
of average weight, suggesting a protective effect of excess 
weight. The factors that make obese women more vulnerable 
to depression than men are not yet well established, but 
likely moderators include physiological differences in hor-
mones and fat metabolism, as well as society’s strong empha-
sis on a lean physical appearance in women but not men. 

 Between 25 and 30 % of candidates for bariatric surgery 
report clinically signifi cant symptoms of depression at the 
time of surgery. The reasons for this are not well understood 
but could include the experience of weight-related prejudice 
and discrimination, the presence of physical pain or other 
impairments in quality of life, repeated failed attempts to 
sustain weight loss, or the occurrence of disordered eating. 

 The remaining 70–75 % of surgery candidates report min-
imal to mild symptoms of depression that generally are not 
of clinical concern [ 11 ]. Those who score in the moderate 
to severe range of depression require further examination 
and are asked about their sleep, concentration, cognition, 
vocational and social functioning, as well as the presence 

of suicidal ideation during preoperative psychological 
assessment. Many of these patients are already under psychi-
atric or psychotherapeutic care [ 13 ]. In these cases, permis-
sion to contact practitioners is requested to obtain their 
assessment of the patient’s psychiatric status and whether 
they support the individual’s decision to have surgery.  

    Mental Health Treatment 

 A number of studies have investigated the use of mental 
health treatment among persons who present for bariatric sur-
gery. Between 16 and 40 % of patients report ongoing mental 
health treatment at the time of surgery [ 14 ]. Up to 50 % have 
reported a history of psychiatric treatment. Both of these 
rates are higher than the rate in the general population. 

 The most common form of treatment appears to be the use 
of antidepressant medications. For a number of reasons, pri-
mary care physicians appear to be the medical providers 
typically prescribing and managing these medications. 
Presently, little is known about how these medications inter-
act with the different surgical procedures [ 15 ]. Dramatic 
changes in absorption of medications may potentially occur 
due to a reduction in gastrointestinal surface area and other 
changes. Rapid changes in body weight and fat mass may 
also affect the effi cacy and tolerability of antidepressant 
medications. To date, there has been little guidance on the 
management of these medications peri- or postoperatively.  

    Eating and Activity Habits 

 Eating and physical activity habits are behaviors that require 
attention from the entire bariatric surgery team both before 
and again after surgery. Registered dietitians often evaluate 
these domains and make recommendations to patients, 
although in some programs, including our own, the mental 
health professional also assesses these behaviors as part of 
the preoperative psychological consultation. 

 Studies have found that patients typically consume 
approximately 2,400 kcal/day prior to surgery [ 16 ,  17 ]. This 
is more than the total daily caloric intake recommended by 
the US Department of Agriculture, and continued consump-
tion of this amount of calories and over a period of years has 
likely been a signifi cant contributing factor to the develop-
ment and maintenance of extreme obesity. However, patients 
report a large range of caloric intake; some may be consum-
ing 3,000–4,000 kcal/day and report daily consumption of 
food from fast food and takeout restaurants. In contrast, oth-
ers who present for bariatric surgery may already be con-
suming a recommended calorie goal from a nutritionist, 
doctor, or commercial program in an effort to control their 
weight and other comorbidities. 
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 Beyond total calories, it is important to assess the number 
and types of meals and snacks consumed daily. After surgery, 
patients are expected to follow a strict meal and beverage 
schedule that is often very different from their preoperative 
routines. Breakfast skipping is a common presentation, with 
a small minority of patients reporting not eating a full meal 
until dinner. In one study that included a sample of 147 
patients seeking bariatric surgery, 59 % reported morning 
anorexia more than half of the time, and 17 % reported that 
they delayed their fi rst meal until noon or later [ 18 ]. Fasting 
for extended periods of time increases the risk of loss of con-
trol eating and binge episodes, and loss of control eating has 
been emerging as a predictor of weight regain postopera-
tively [ 19 ]. Breakfast skipping and daytime fasting could 
also represent a shift in the circadian pattern of eating consis-
tent with night eating syndrome [ 20 ]. Persons experiencing 
nocturnal ingestions (waking from sleep to eat) preopera-
tively may continue to experience them after surgery and, as 
such, would be an important behavior to modify. 

 Patients have also reported that certain eating behaviors 
have contributed signifi cantly to their weight gain. 
Fabricatore and colleagues [ 21 ] examined the 20 eating 
behaviors contained in the Weight and Lifestyle Inventory 
(WALI) [ 22 ] and generated fi ve factors that summarized 
problematic eating infl uences. These factors included (1) 
eating in response to negative affect, (2) eating in response to 
positive affect and social cues, (3) general overeating and 
impaired appetite regulation, (4) overeating at early meals, 
and (5) snacking. Surgery patients with mild to severe (as 
opposed to minimal) depressive symptoms reported a signifi -
cantly greater infl uence of negative affect on their eating. 
Additionally, the 27 % of the sample meeting criteria for 
binge eating disorder scored higher on every factor as com-
pared to those without disorder. Snacking or “grazing” after 
surgery also seems to represent a risk for attenuated weight 
loss and weight regain. Thus, raising awareness with patients 
about the impact of these eating behaviors on their past 
weight history, and their likely infl uence on weight loss and 
retention postoperatively, is an important part of the preop-
erative evaluation and education process.  

    Family Support 

 The decision to seek bariatric surgery is a signifi cant one, not 
only for the patient but for his or her family members. 
Intuitively, the satisfaction with and quality of those relation-
ships could impact postoperative outcomes, although this 
issue has received little empirical study. In rare cases, family 
members may be opposed to surgery or may try to sabotage 
patients’ weight loss efforts. For these reasons, family rela-
tionships are typically discussed during the preoperative psy-

chological evaluation. Surgery candidates who report they 
are dissatisfi ed with their marriages (or other intimate rela-
tionships) are informed that surgery and weight loss are 
unlikely to resolve these problems.  

    Childhood Maltreatment 

 In the general population, approximately one third of women 
and 8 % of men report a history of childhood sexual abuse 
[ 23 ]. Similar percentages of adults report a history of physi-
cal abuse, although estimates of the rates for both experi-
ences vary depending upon study methodology. Both sexual 
and physical abuse are believed to be risk factors for the 
development of obesity. The experience of childhood mal-
treatment has been associated with a 1.4–1.6-fold increased 
risk of a BMI >35 kg/m 2  [ 24 ]. The rate of childhood mal-
treatment may be even greater among those with extreme 
obesity, with studies suggesting that up to 32 % of candidates 
for bariatric surgery reported a history of sexual abuse and 
29 % a history of physical abuse [ 25 ,  26 ]. Almost 70 % 
reported a history of childhood maltreatment, including 
emotional neglect, imprisonment of a parent, substance 
abuse in the home, or other unfortunate experiences. 

 Encouragingly, at least two studies have suggested that a 
history of childhood sexual abuse is not associated with the 
magnitude of weight loss after bariatric surgery [ 27 ,  28 ]. 
However, patients with a history of sexual abuse may experi-
ence some “emotional turbulence” as they go through the 
period of rapid weight loss and experience signifi cant 
changes in their physical appearance and body image. This 
distress and discomfort may interfere with dietary adherence 
and, in some cases, may indirectly lead some individuals to 
return to maladaptive eating behaviors and food choices as 
they use eating as a coping mechanism. For these reasons, 
we routinely ask patients about a history of childhood mal-
treatment during their preoperative evaluation and counsel 
them about how these issues hold the potential to remerge 
postoperatively.  

    Stigma and Discrimination 

 Weight-related stigmatization or overt discrimination of 
obese individuals is believed to be a common, if not perva-
sive, experience. Intuitively, these experiences may contribute 
to the psychosocial distress seen in persons with obesity. Bias 
against persons with obesity has been found in social, edu-
cational, occupational, and even medical settings [ 29 ]. 
Somewhat surprisingly, weight-related stigma and discrimi-
nation have received relatively little attention in the bariatric 
surgery literature. A history of weight-based teasing, which is 
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probably the most ubiquitous form of stigma, has been found 
to be associated with greater levels of depression, body image 
dissatisfaction, and poorer self-esteem in bariatric surgery 
patients [ 30 ]. However, at least two studies have suggested 
that the rate of the most overt forms of stigma and bias against 
those with extreme obesity who present for bariatric surgery 
may not be as common as intuitively thought [ 31 ,  32 ]. In gen-
eral, these individuals reported very little weight-related 
stigma, with the most common form of stigma being experi-
enced “several times” in participants’ lives. Nevertheless, the 
occurrence of stigmatization is associated with poorer weight-
related quality of life and greater symptoms of depression. 
Thus, the experience of stigma and discrimination hold the 
potential to have detrimental psychosocial effects.  

    Timing of Surgery 

 While not a psychosocial characteristic, consideration of the 
timing of surgery in relation to other circumstances in a 
patient’s life is considered to be an important part of the pre-
operative evaluation process. Ideally, patients have chosen to 
pursue surgery at a time that is relatively free of signifi cant 
life stressors such as a change in employment, living situa-
tions, or romantic relationships. Ideally, the patient should 
have 3–4 weeks of time set aside to undergo the operation, 
recover from it physically, and begin to adapt to the postop-
erative dietary and behavioral changes required of surgery. 
In cases in which candidates report extremely stressful 
life events, it may be useful to recommend that they delay 
surgery until the stressors have resolved.   

    Psychological Characteristics 
and Postoperative Outcomes 

 Patients who undergo bariatric surgery have been found to 
experience, on average, signifi cant reductions in symptoms 
of depression, anxiety, and binge eating disorder and signifi -
cant improvements in quality of life [ 33 ]. An important ques-
tion, however, is the relationship between preoperative 
psychological characteristics and postoperative outcomes. 
At present, the relationship between preoperative psycho-
logical status and postoperative outcomes is unclear [ 34 ,  35 ]. 
Some studies have suggested that preoperative psychopa-
thology and eating behavior are associated with suboptimal 
weight loss; others have suggested that preoperative psycho-
pathology may not be associated with smaller weight losses 
but may be associated with untoward psychosocial outcomes. 
Unfortunately, the complex relationship between obesity, 
personality characteristics, and psychopathology and a num-
ber of methodological issues within this literature make 

drawing defi nitive conclusions diffi cult at this time. It may 
be that psychiatric symptoms that are largely attributable to 
weight, such as impaired quality of life, may be associated 
with more positive outcomes, whereas those symptoms 
 representative of psychiatric illness, that is, independent of 
obesity, are associated with less positive outcomes. 

 Most mental health professionals who work in the area 
have likely been asked, either by surgeon colleagues, other 
medical professionals, laypersons, or patients themselves, 
“Can you predict postoperative outcome based upon the pre-
operative evaluation?” While one of the axioms of mental 
health is “past behavior typically predicts future behavior,” 
there is currently no appropriate level of evidence that allows 
us to conclude, with any degree of certainty, that specifi c pre-
operative personality characteristics or traits can be used to 
predict postoperative outcomes, either in terms of weight 
loss or psychosocial adaptation.  

    Conclusion 

 This chapter has reviewed the more general psychosocial 
characteristics seen in men and women who present for bar-
iatric surgery. Many patients share commonalities with 
regard to their motivations for surgery, personality character-
istics, common eating and activity behavior patterns, and 
expectations of postoperative outcomes. Others vary tremen-
dously with regard to their developmental history, family 
relationships, and other life experiences. Nevertheless, sto-
ries in the mass media will often make reference to the “obese 
personality” suggesting that there is a cluster of psychosocial 
characteristics shared by individuals with obesity. The reality 
is that the worldwide spread of the obesity problem has con-
fi rmed what many have argued for years—there is no such 
thing as an “obese personality” and that the disease is the end 
result of countless genetic, physiological, psychosocial, and 
environmental variables that interact and impact most indi-
viduals in a heterogeneous manner. This may be particularly 
true when individuals who suffer from extreme obesity and 
present for bariatric surgery are considered. 

 This conclusion, however, does not mean that there is no 
value in trying to understand the psychosocial characteristics of 
individuals who present for bariatric surgery and, most impor-
tantly, how these variables may be related to postoperative out-
comes, both in terms of weight loss and psychosocial adaptation 
to the signifi cant changes in weight and health that occur after 
bariatric surgery. Nor does this conclusion suggest that there is 
no value in or need for the preoperative psychological evalua-
tion prior to bariatric surgery as discussed in Chap.   5    . Research 
on psychosocial characteristics of patients has played an impor-
tant role in the development and refi nement of those preopera-
tive evaluations over the past decade. This research, as well as 
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those evaluations, will continue to play an important role in 
attempting to identify the psychological and behavioral vari-
ables that may lead to suboptimal postoperative outcomes. 
Furthermore, mental health professionals play and likely will 
continue to play an important role in the continued develop-
ment of bariatric surgery, both in terms of continued advances 
in quality and also as part of the argument for greater access to 
bariatric surgery for more individuals in the future.  

    Question and Answer Section 

    Questions 

     1.    Obesity is more likely to impact the self-esteem of:
    A.    Men   
   B.    Women   
   C.    Men and women equally       

   2.    If a bariatric surgery candidate has a history of depres-
sion, what is the most likely outcome after the patient has 
surgery?
    A.    The patient will lose a signifi cant amount of weight 

and will no longer be depressed.   
   B.    The patient will lose a signifi cant amount of weight 

but will still suffer from depression.   
   C.    There is no way to predict the postoperative outcome 

based on the preoperative psychological assessment.          

    Answers 

     1.     B.  Given society’s overemphasis on thinness as the crite-
rion for beauty, the self-esteem of women is more likely 
to be affected by obesity than for men.   

   2.     C.  Psychosocial variables may be related to postoperative 
outcomes; however, there is no level of evidence allowing 
mental health professionals to conclude that specifi c pre-
operative personality characteristics or traits can be used 
to predict postoperative outcomes, either in terms of 
weight loss or psychosocial adaptation.          
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           Chapter Objectives 

     1.    To present an overview of various types of psychopathol-
ogy frequently seen in candidates for bariatric surgery   

   2.    To discuss the implications of psychopathology on post-
operative outcomes   

   3.    To review the elements that should be included in the 
 presurgical psychosocial evaluation      

    Introduction 

 It is now well established that high rates of psychopathology 
are seen in bariatric surgery candidates [ 1 – 3 ]. However, in 
considering this observation, several factors need to be con-
sidered. First, candidates for bariatric surgery are, by defi ni-
tion, severely obese. This raises the interesting question as to 
the relationship between psychopathology and obesity in gen-
eral. Can obesity be considered a psychiatric disorder, partic-
ularly in those with severe obesity [ 4 ]? However, if this notion 
is rejected as a global conclusion, a second question is whether 
or not a subgroup (or subgroups) of patients with obesity 
develop the disorder as a refl ection of underlying psychopa-
thology. A third proposition would be that the comorbidity 
between psychopathology and obesity may be attributable to 
other variables that are not necessarily causal but mediate or 
moderate the interaction. Those three propositions are not 

mutually exclusive, and there is evidence to support each 
among certain subgroups of persons with obesity. 

 In this chapter, we will fi rst briefl y review the relationship 
between obesity and psychopathology, particularly among the 
severely obese who constitute the group of potential candi-
dates for bariatric surgery. We will then turn to rates of psychi-
atric disorders and psychological symptoms, such as anxiety 
and depression, in presurgical pre-bariatric surgery popula-
tions, and examine the prevalence of such problems (either 
their continuation or emergence) after surgery. Third, we will 
briefl y focus on the issue of the assessment of psychopathol-
ogy prior to bariatric surgery and how this is best accom-
plished. Fourth, we will discuss what forms of psychopathology 
might serve as useful exclusion criteria for the procedure, as 
well as criteria that might dictate the need for special monitor-
ing or intervention prior to or following surgery. Lastly, we 
will discuss the impact of psychopathology on the outcome of 
bariatric surgery particularly as it relates to amount of weight 
loss and the risk of substantial weight regain. Admittedly, the 
literature in some of these areas is modest at best. However, 
we will review the data that are available. 

 Of note, in this chapter we will use the term “psychopa-
thology” rather broadly to incorporate not only specifi c psy-
chiatric disorders but also symptoms of a psychological 
nature, such as depression, anxiety, and eating pathology that 
have been linked to psychiatric disorders, which may impact 
both on the risk of obesity and bariatric surgery outcome.  

    Obesity and Psychopathology 

 The question as to whether or not obesity may constitute a 
form of psychopathology has been widely debated in the lit-
erature for an extended period of time. It remains a focus of 
considerable interest, particularly given the current plan to 
revise the psychiatric nomenclature in the fi fth edition of the 
Diagnostic and Statistical Manual of Mental Disorders 
(DSM-5), to be published shortly [ 4 ]. It has been widely 
 recognized for some time that populations of patients with 
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obesity tend to have higher than expected prevalence rates of 
a variety of psychiatric disorders, including in particular 
affective (mood) disorders, anxiety disorders, and eating 
 disorders—in particular binge eating disorder (BED) [ 5 ]—
and that these rates in general tend to increase in prevalence 
with an increasing severity of the obesity. Also of note, a 
meta- analysis suggested that this is a bidirectional relation-
ship, with obese individuals being at increased risk for devel-
oping depression, and that there also is an increased risk of 
developing obesity in those with depression [ 6 ]. However, in 
general most authors have concluded that not all forms of 
obesity are caused by psychopathology and that clearly many 
obese individuals function quite well, free of any signifi cant 
psychiatric symptoms or disorders. Nevertheless, most, if 
not all, encounter signifi cant problems with stigma and dis-
crimination, depending on various factors including the cul-
ture in which they live. 

 The relationship, however, between the high comorbidity 
levels of obesity and psychopathology is nonetheless well 
established and consistently found, and the veracity of this 
conclusion has been widely accepted by experts in both psy-
chopathology and obesity. For example, in the National 
   Epidemiological Survey on Alcohol and Related Conditions 
(NESARC) [ 2 ], obese and extremely obese individuals were 
more likely than those at a normal body weight to be 
depressed, with high rates of mood disorders, anxiety disor-
ders, alcohol use disorders, and personality disorders. These 
results are similar to those obtained in the National 
Comorbidity Replication Survey (NCS-R) [ 7 ]. 

 The exact nature of these relationships remains controver-
sial. One possibility that has emerged increasingly in recent 
years is the idea that individuals with obesity may have a 
form of addictive disorder similar to other addictive disor-
ders, such as alcohol or drug abuse, whereas in contradistinc-
tion to these other forms of abuse, the abused substance is 
food. As has been well documented in this literature, there are 
similarities between obesity and addictive disorders, includ-
ing craving for the desired substance (drug or highly palatable 
food), a sense of loss of control when using, repeated attempts 
to control use, use despite clear adverse consequences, and 
the dedication of much time in obtaining and using the sub-
stance [ 8 – 10 ]. Also some neurobiological data as well seem 
to support that common pathways are involved in both groups 
of disorders, particularly data related to the endogenous dopa-
mine neurotransmitter system in the central nervous system 
(CNS) and its role in appetitive and reenforcing behaviors. 
However, the addiction model also is widely criticized 
[ 8 – 10 ]. Shortcomings of the addiction model include, most 
importantly, the observation that appetite and food ingestion 
are necessary for human survival, while the use or abuse of 
drugs is not. Nonetheless, the literature in this area continues 
to develop, and the nature of this relationship will continue to 
fuel both debate and research going forward. 

 Another variable linking obesity and psychopathology is 
a literature indicating that disordered eating, particularly 
binge eating—wherein subjects engage in overeating charac-
terized by a sense of loss of control—may also be linked to 
the development of obesity, particularly more severe forms 
of obesity [ 4 ]. Actually, aberrant eating pre- and post- 
bariatric surgery is of considerable importance in predicting 
outcome after bariatric surgery. This is discussed below and 
reviewed in depth in Chap.   4    . 

 Another issue of relevance to this association between 
obesity and psychopathology is the use of psychotropic med-
ication. Many of the available psychotropic agents that are 
used commonly for depression and anxiety may result in sig-
nifi cant weight gain, while the number of such medications 
associated with weight loss or that are weight neutral is 
small. Given that the prescription medication most com-
monly taken by candidates for bariatric surgery are antide-
pressants, and given the high rates of psychopathology in 
this population (particularly rates of anxiety disorders and 
major depression), the use of these medications and other 
forms of mental health treatment is a central role of the pre-
operative psychological evaluation (see Chap.   5    ). Also, as 
discussed below, certain bariatric surgery procedures may 
impact on the pharmacokinetics of medications including 
antidepressant drugs. 

    Psychopathology Prior to Bariatric Surgery 

 As previously mentioned, it must be remembered that the 
stigmatization of and discrimination against the obese must 
be considered in evaluating psychopathology in severely 
obese patients who present for bariatric surgery. The data are 
consistent in showing signifi cantly higher than expected rates 
of DSM-IV Axis I disorders (such as major depression and 
anxiety disorders) in bariatric surgery candidates. However, a 
problem in evaluating this literature concerns the nature of 
the assessments that have been utilized. Many times, rates of 
psychopathology have been based on patient self-report 
rather than structured clinical interviews, the accepted “gold 
standard” for assessing for the presence of psychopathology. 
Also, in some studies, the prevalence rates are based on 
assessments that have been conducted in the context of the 
psychological assessment often required to evaluate candi-
dates for the appropriateness for bariatric surgery. Patients 
may bias their reports in such situations in an attempt to min-
imize a history of psychiatric problems in hopes of obtaining 
the surgery. Also, the concordance between routine clinical 
interviews and structured interviews using diagnostic crite-
ria, which are seldom used in routine clinical practice, is not 
particularly high across all psychiatric disorders [ 11 ]. 

 To date, six studies have been published or presented detail-
ing rates of psychopathology in bariatric surgery candidates 
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and using structured diagnostic instruments [ 3 ,  5 ,  12 – 15 ]. 
These data are summarized in Tables  2.1  and  2.2 . The fi rst, 
published by Rosenberger et al. in 2006, found lifetime preva-
lence rates of 22 % for affective disorders and 16 % for anxiety 
disorders [ 3 ]. Mauri and colleagues in 2008 reported lifetime 
prevalence rates of affective disorders of 22 % and lifetime 
prevalence rates for any Axis I psychiatric disorder of 38 % 
[ 12 ]. Jones-Corneille and colleagues reported lifetime rates of 
any psychiatric disorder of 50.5 % [ 14 ].

    Three of the studies, by Kalarchian et al. [ 15 ], Mühlhans 
et al. [ 5 ], and Mitchell et al. [ 13 ], used structured diagnostic 
psychiatric interviews separate from the routine evaluation 
process, and patients in these series were told that the results 
would not be shared with the surgical team under most cir-
cumstances (unless some particularly dangerous problem 
was reported such as active suicidal ideation). The results of 
all of these studies, including the latter three, included sam-
ple sizes that have varied considerably, with the number 
of subjects ranging from 105 to 288. Despite the similarity 
in methodologies, lifetime prevalence rates of psychiatric 

disorders still have varied widely, from a low of 36.8 % to a 
high of 72.6 %. Rates of any affective disorder (22–54.8 %), 
any anxiety disorder (15.5–37.5 %), and any substance use 
disorder (1.1–35.7 %) also varied. Relative to current psychi-
atric diagnoses, as shown in Table  2.1 , there also has been 
considerable variability. Therefore, our best data on the prev-
alence of such problems have provided highly variable 
results, probably attributable to some extent to demographic 
and other differences between the populations studied. 

 Given the previous discussion about a possible associa-
tion between obesity and substance use disorders, as well as 
obesity and eating problems such as binge eating disorder, it 
is particularly interesting to focus on the data in Tables  2.1  
and  2.2  for these conditions. Several of these studies—
including two of the three studies where the interviews were 
done independent of the routine psychological evaluation—
found very high rates for a lifetime risk of alcohol abuse 
and dependence, although rates of such problems at the time 
of assessment were consistently low. Whether this refl ects 
a desire to withhold information that patients fear might 

     Table 2.1    Lifetime psychiatric diagnoses   

 Authors/year 
 Rosenberger 
et al. 2006 [ 3 ] 

 Kalarchian 
et al. 2007 [ 15 ] 

 Mauri et al. 
2008 [ 12 ] 

 Mühlhans 
et al. 2009 [ 5 ] 

 Jones-Corneille 
et al. 2010 [ 14 ] 

    Mitchell et al. 
(in submission) 

  Sample size   174  288  282  146  105  199 
  Axis I diagnosis  
 Psychiatric disorder  36.8 %  66.3 %  37.6 %  72.6 %  50.5 %  68.6 % 
 Affective disorder  45.5 %  22.0 %  54.8 %  35.2 %  44.2 % 
 Anxiety disorder  15.5 %  37.5 %  18.1 %  21.2 %  24.8 %  31.7 % 
 Substance use disorder  5.2 %  32.6 %  1.1 %  15.1 %  28.8 %  35.7 % 

 Alcohol abuse or dependence  4.0 %  30.9 %  0.7 %  11.0 %  10.5 %  33.2 % 
 Eating disorder  13.8 %  NA  NA  50.0 %  NA  26.6 % 

 Binge eating disorder  4.6 %  27.1 %  11.1 %  NA  NA  13.1 % 
 Bulimia nervosa  0.0 %  3.5 %  1.8 %  6.8 %  NA  2.5 % 
 EDNOS a   9.2 %  NA  NA  NA  NA  13.1 % 

   a Eating disorders not otherwise specifi ed  

    Table 2.2    Current psychiatric diagnoses   

 Authors/year 
 Rosenberger 
et al. 2006 [ 3 ] 

 Kalarchian 
et al. 2007 [ 15 ] 

 Mauri et al. 
2008 [ 12 ] 

 Mühlhans 
et al. 2009 [ 5 ] 

 Jones-Corneille 
et al. 2010 [ 14 ] 

 Mitchell et al. 
(in submission) 

  Sample size   174  288  282  146  105  199 
  Axis I diagnosis  
 Psychiatric disorder  24.1 %  37.8 %  20.9 %  55.5 %  29.5 %  33.7 % 
 Affective disorder  10.9 %  15.6 %  6.4 %  31.5 %  14.3 %  11.6 % 
 Anxiety disorder  11.5 %  24.0 %  12.4 %  15.1 %  16.2 %  18.1 % 
 Substance use disorder  0.6 %  1.7 % a   NA  1.4 %  0.9 %  1.0 % 

 Alcohol abuse or dependence  0.6 %  0.7 % a   NA  0.7 %  NA  0.5 % 
 Eating disorder  10.3 %  NA  NA  37.7 %  NA  NA 

 Binge eating disorder  3.4 %  16.0 %  6.7 %  23.3 %  41.9 %  10.1 % 
 Bulimia nervosa  0.0 %  0.3 %  0.4 %  0.0 %  NA  1.0 % 
 EDNOS a   6.9 %  NA  NA  14.4 %  NA  NA 

   a Eating disorder not otherwise specifi ed  
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jeopardize their consideration for surgery, or refl ect true 
prevalence rates, is unknown. The rate of binge eating disor-
der, both current and lifetime history, also was substantial. 

 Two recent reports of the relationship between preopera-
tive psychopathology and postoperative outcomes are of 
great interest. Kalarchian and colleagues [ 16 ] reported that 
those with an Axis I disorder prior to surgery, in particular 
mood and anxiety disorders, experienced smaller weight loss 
6 months after surgery. Further reports from this cohort, 
which continues to be followed, will provide interesting, 
important data. De Zwaan and colleagues recently reported 
similar fi ndings, focusing on presurgical depression and 
long-term outcome [ 17 ].  

    Postsurgery Psychiatric Status 

 Relative to the impact of bariatric surgery on psychiatric dis-
orders, much of the available literature suggests that rates of 
psychopathology for many, but not all, patients tend to 
improve postoperatively and at least in the fi rst few years 
[ 18 ,  19 ]. Although the data in this regard are inconsistent, 
and longitudinal data that would be of particular importance 
are lacking, the available reports do suggest that, in general, 
improvement in psychopathology is to some extent mitigated 
over time with the reemergence or development of psycho-
pathology distal to the procedures. Whether this refl ects dis-
satisfaction with the outcome of the procedures over time or 
eventual weight gain after reaching weight nadir is not clear, 
but a number of variables clearly might impact on this out-
come. Predicting which patients may experience a recrudes-
cence of previously remitted psychopathology will be a 
critically important contribution to this body of research. 

 Another variable of considerable interest is the observa-
tion that the mortality from suicide may actually increase 
after bariatric surgery [ 20 ,  21 ]. The reasons for this are 
unclear, although the available reports suggest that suicide 
tends to occur in the 1–4-year span after bariatric surgery. 
Most of the data reported thus far has been cross-sectional, 
and very little is known about specifi c factors that may pre-
dict an increased risk for the actual occurrence of suicide, 
which remains a relatively rare event in this population. 
However, the literature here does suggest a variety of hypo-
thetical reasons why the suicide rate may be increased. One 
is the persistence or reoccurrence of medical comorbidities 
after bariatric surgery, which may result in patient disap-
pointment with their outcome. Also the disinhibition and 
impulsivity secondary to changes in alcohol absorption may 
be involved, as may the cognitive impairment associated with 
hypoglycemia, at least on a theoretical basis. Also patients 
will have a marked diminution in their serum cholesterol 
level, and in epidemiological studies hypocholesterolemia 
has been linked to increased risk in suicide, although it is 
unusual for patients to actually become hypocholesterolemic 

following these procedures. There is also a variety of changes 
in various peptidergic systems after bariatric surgery, includ-
ing ghrelin and glucagon-like peptide-1 (GLP- 1). These pep-
tides appear to have active central effects as well, including 
on cognitive functioning. There has been a particular interest 
in GLP-1, and it is conceivable that changes in the peptider-
gic regulation systems are involved in the suicide risk. 
Of particular interest have been psychosocial issues, includ-
ing lack of improvement in quality of life in a subgroup 
of patients, continued or recurrent physical mobility 
 restrictions, continued low self-esteem, as well as continued 
recurrence of sexual dysfunction and romantic relationship 
diffi culties.   

    Psychiatric Assessment of Bariatric 
Candidates 

 A detailed discussion of the psychiatric assessment of candi-
dates for bariatric surgery can be found in Chap.   5    . However, 
a brief overview is provided here. Most bariatric surgery 
 programs routinely utilize, and many third-party payers 
require, psychosocial evaluation prior to surgery [ 22 ]. While 
one purpose of such interviews clearly is to examine for evi-
dence of psychopathology, in particular to identify any con-
traindications to surgery (which is rare), it is important for 
the evaluator to realize that most patients present for surgery 
to address their obesity and weight-related health problems 
and not their psychological functioning. With this in mind, 
the interview and its results can be useful to the team in not 
only ruling out contraindications but also in designing a 
treatment plan that both addresses potential problems and 
also recognizes the patient’s strengths and supports. 

 While these evaluations can and should include a psycho-
educational component, much of the focus is on establishing 
the prevalence of psychopathology, both current and prior. In 
particular, there is a need for strong emphasis to establish 
whether or not the patients may have a form of psychopathol-
ogy that may increase their risk, or the liability, for not being 
able to be compliant with proper aftercare. In some cases, 
such problems may dictate the need for intervention prior to 
surgery. This is particularly true of patients with severe 
depression or untreated anxiety problems, as well as for 
those with active substance abuse or dependency problems. 

 Patients with a history of trauma, physical or sexual, may 
be at increased risk for psychopathology but also for prob-
lems with coping postoperatively. Thus, these areas should 
be assessed. It is also important to obtain a detailed history of 
current and prior mental health treatment including psycho-
tropic medications used. 

 As part of the assessment, it is important to examine 
the patient’s social support system. Are there people in 
their environment that can be helpful to the patient as she 
transitions to her new life? Are there current sources of 
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 confl ict that should be addressed? What are the current major 
life stressors and what are the patient’s coping skills? 

 Structured interviews and self-report measures are often 
used in these evaluations [ 22 ,  23 ]; however, the use of these 
measures is limited by both time and cost. At minimum, strong 
consideration should be given in utilizing a well- validated 
measure of mood and depression such as the Beck Depression 
Inventory (BDI) or the Patient Health Questionnaire (PHQ). 
The cutdown, annoyed, guilty, eye- opener (CAGE) question-
naire can be useful in terms of evaluating substance abuse. 
Another self-report instrument to consider is the Questionnaire 
of Eating and Weight Patterns (QEWP), which was specifi -
cally designed to assess problems with binge eating and 
includes the criteria for binge eating disorder. When it is per-
mitted, a more detailed and at times more expensive arsenal 
should be considered, perhaps including the use of    Millon 
Clinical Multi-axial Inventory-3, which has established norms 
in bariatric surgery populations, and a measure of quality of 
life, such as the Impact of Weight on Quality of Life-Lite, 
which is the most widely used obesity-specifi c quality of life 
measure. When possible, the use of structured diagnostic 
interviews such as the Structured Clinical Interview for 
DSM-IV and the Eating Disorders Examination can be con-
sidered, although these are time-consuming and require the 
use of trained interview personnel. However, the data obtained 
using such instruments can be extremely useful, and both 
measures have well- established validity and reliability.  

    Psychopharmacology Before and After 
Bariatric Surgery 

 As mentioned previously, given the high rates of psychopa-
thology in candidates for bariatric surgery and the fact that 
these problems may persist after surgery, it is clear that psy-
chotropic medications will commonly be used in these 
patients and will need to be used on an ongoing basis among 
a subgroup of these patients. The most frequently used medi-
cations are the antidepressant drugs. Although many medica-
tions that they receive presurgery, including antidiabetic, 
antihypertensive, and antilipidemic agents, may be discon-
tinued following the procedure as medical comorbidities 
normalize or improve, antidepressant medication use typi-
cally continues. This raises interesting questions concerning 
the pharmacokinetics of these drugs. In this discussion, we 
will assume that Roux-en-Y gastric bypass is our model in 
discussing these pharmacokinetic changes. 

 Although the amount of data here are limited, the avail-
able literature suggests that there are abnormalities, at least 
in the short term, in the absorption of various psychopharma-
cological agents after Roux-en-Y gastric bypass. This is not 
surprising, given that the duodenum is essentially excluded 
from the alimentary fl ow and that many of these drugs are 
absorbed primarily in the duodenum. The drug studies thus 

far have primarily focused on serotonin reuptake inhibitors. 
However, other psychotropic agents may be involved as well. 
Available reports suggest that serotonin reuptake inhibitors 
may be malabsorbed by at least 50 % during acute adminis-
tration. There is also a limited amount of data suggesting that 
over time, this may be compensated for to some extent. The 
reasons for this are unclear and may relate to adaptive 
changes in the bowel. For example, we know that certain 
medications can be absorbed more distally after bariatric sur-
gery. This may be true of antidepressant drugs. There also 
may be changes in the hypertrophy of villi over time, as well 
as adaptations in the cytochrome P450 enzyme distributions, 
and the distribution of transport proteins involved in drug 
absorption. Given these changes, it is important for clini-
cians to carefully consider monitoring psychotropic blood 
levels, particularly antidepressant levels, following surgery 
and perhaps every 6 months for a period of several years 
after the procedure. This would be particularly important in 
patients where there is a concern about a return of depressive 
symptoms or some other form of psychopathology.  

    Psychosocial Interventions 

 Psychosocial interventions can be used either preoperatively 
or postoperatively. However, the amount of research that has 
been done in this area is quite small, and therefore many of 
the reports that have appeared, while clinically informative, 
are not supported by a great deal of data. 

 In terms of preparing patients for bariatric surgery, the 
focus can be on encouraging preoperative weight loss, which 
has been shown to have benefi ts in terms of risks associated 
with the procedure itself, as well as preparing patients for the 
changes that will be necessitated after surgery. Generally, 
lifestyle interventions can also be useful, including educa-
tion about obesity, the process of weight loss, the necessity 
for implementing a reduced calorie nutritionally balanced 
eating plan, the physical activity changes that will be neces-
sary, and the self-monitoring that will be required as well. 
Postoperative programs have also been advocated, and there 
is some evidence that attendance in support group meeting or 
other aftercare services may result in increased weight loss 
and improved quality of life, as well as better overall compli-
ance with other postsurgical recommendations. Postoperative 
interventions can be conducted in either group or individual 
formats. These sessions can use established counseling tech-
niques that have been shown to be helpful in long-term 
weight maintenance. It is important to identify specifi c prob-
lems that develop, such as dietary diffi culties, problems with 
instituting a better plan of exercise, and relationship issues. 
Also it is useful to focus on coping stress management tech-
niques. Specifi c eating problems may emerge after bariatric 
surgery, which are reviewed in Chap.   4    . Those include binge 
eating or “loss of control” eating, grazing, and night eating.  
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    Conclusion 

 It is now widely recognized that high rates of psychopathol-
ogy are seen among those with extreme obesity and who 
present for bariatric surgery, although the nature of this rela-
tionship and its directionality remain unclear. It has also been 
suggested that certain subtypes of obesity should be regarded 
as an addiction to food—an idea supported by some empiri-
cal animal work and phenomenological observations, but 
still remains controversial. Also, certain forms of psychopa-
thology, in particular binge eating disorder, may impact on 
outcome, given the aberrant eating patterns involved. 

 While it is reassuring that some cases of psychopathology 
remit after surgery, others do not or may later reoccur. There 
also appears to be an increased risk of suicide after bariatric 
surgery, perhaps attributable to a variety of reasons, and evi-
dence of malabsorption of certain medications, in particular 
antidepressants postsurgery, which may impact on the rates 
of psychopathology. There is also a growing interest in 
developing psychosocial interventions to improve weight 
loss and other outcomes after surgery, although this fi eld is 
still in its infancy.  

    Question and Answer Section 

    Questions 

     1.    Possible contributors to depression pre-bariatric surgery 
include all of the following  except :
    A.    High rates of depression among the obese in general   
   B.    Social stigma and discrimination   
   C.    Mobility problems   
   D.    Low serum cortisol    

      2.    Premorbid depression among bariatric surgery candidates 
may be associated with:
    A.    Improved weight loss after surgery   
   B.    Impaired weight loss after surgery   
   C.    Change in distribution of weight loss on body com-

partments after surgery   
   D.    Increased perioperative complication rate          

    Answers 

     1.     D.  The fi rst three are all probably important contributors. 
The obese, however, generally have elevated cortisol 
serum levels.   

   2.     B.  Depression generally has been associated with less 
weight loss, not more, and at least theoretically with 
increased rates of suicide. There are no fi rm data on dif-
ferential weight loss across body compartments accord-
ing to depression.          
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           Chapter Objectives 

     1.    To characterize the impairments in health- and weight- 
related quality of life in persons with extreme obesity   

   2.    To review the literature on changes in health- and weight- 
related quality of life in persons who undergo bariatric 
surgery   

   3.    To    discuss the relationship between other aspects of 
 quality of life, such as body image and sexuality, and 
 bariatric surgery      

    Introduction 

 The psychological construct of “quality of life” has long 
been of interest to mental health professionals. Over the past 
two decades, there has been a growing interest in quality of 
life because of its relationship to health and chronic disease. 
A now sizable body of research has investigated the relation-
ship of quality of life to specifi c health conditions, including 
obesity and its comorbidities (most frequently type 2 

 diabetes, hypertension, and osteoarthritis). Other studies 
have investigated changes in quality of life that occur with 
weight loss, both the modest weight losses seen with life-
style modifi cation interventions and the more sizable weight 
losses seen with bariatric surgery. 

 Quality of life is a multidimensional construct. It includes 
a number of elements—the most common of which, when 
applied to obesity, are health-related and weight-related 
quality of life. At the same time, the psychological construct 
of body image is thought to be an important part of quality of 
life for many individuals. Finally, another important aspect 
of quality of life for many is sexuality.  

    Health-Related and Weight-Related 
Quality of Life 

 Obesity has been associated with impairments in quality of 
life in countless studies. Many of these investigations have 
focused on the relationship between excess body weight and 
health-related quality of life (HRQOL). HRQOL refers to 
the burden of suffering and the limitations in physical, voca-
tional, and social functioning associated with illness [ 1 ]. 
HRQOL may be assessed by paper-and-pencil measures, the 
most common of which is the    Medical Outcomes Survey 
Short-Form 36 (SF-36) [ 2 ]. The SF-36 is a standardized self- 
report measure that assesses eight separate domains of 
HRQOL including physical functioning, role functioning 
related to physical and emotional problems, social function-
ing, bodily pain, general mental health, vitality, and percep-
tion of general health. These subscales can be further 
grouped together to calculate physical health and mental 
health composite scores. 

 Numerous studies have shown a correlation between body 
mass index (BMI) and the degree of impairment in most of 
the subscales of the SF-36 [ 3 ,  4 ]. More specifi cally, the 
degree of obesity is commonly associated with increased 
physical limitations, bodily pain, and fatigue. The strain of 
excess weight can impede even the most basic physical func-
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tions and personal care tasks, including walking, climbing 
stairs, bathing, toileting, and dressing for some individuals. 
Impairments in HRQOL also may account for increased 
symptoms of depression, especially among individuals with 
extreme obesity. Approximately three-quarters of candidates 
for bariatric surgery report minimal to mild symptoms of 
depression as assessed by the Beck Depression Inventory-II 
[ 5 ]. Individuals with extreme obesity are approximately fi ve 
times more likely to have experienced a major depressive 
episode in the past year as compared to those of average 
weight [ 6 ]. In addition, the risk of attempted suicide has been 
found to increase as BMI exceeds 40 kg/m 2  [ 7 ]. The increased 
risk of depression and suicide among persons with extreme 
obesity may be attributable, in part, to their severe impair-
ment in HRQOL. These diffi culties are among the most dis-
tressing aspects of extreme obesity and may be among the 
strongest motivators for seeking bariatric surgery. 

 There also are a number of disease-specifi c measures of 
quality of life that can assess the effects of a single illness, 
such as obesity. Two of the most commonly used measures in 
the obesity literature are the Impact of Weight on Quality of 
Life (IWQOL) scale [ 8 ] and its more commonly used short 
form, the IWQOL-Lite [ 9 ]. The IWQOL consists of 74 items 
designed to assess the effects of weight on eight domains of 
quality of life, including health, social/interpersonal func-
tioning, work, mobility, self-esteem, sexual life, activities of 
daily living, and comfort with food. The IWQOL-Lite ver-
sion contains 31 items and, in addition to a total score, pro-
vides sub-scores in physical functioning, self-esteem, sexual 
life, public distress, and work. This version has been used in 
number of recent studies of bariatric surgery patients and has 
demonstrated that impairments in weight-related quality of 
life are strongly associated with BMI [ 10 ,  11 ].  

    Improvements in Quality of Life After 
Bariatric Surgery 

 Numerous studies have suggested that individuals report 
improvements in psychosocial functioning with weight 
reduction [ 12 ]. Perhaps the most consistent fi nding in this 
area is the association between weight loss (particularly sur-
gically induced weight loss) and quality of life. Following 
bariatric surgery, individuals report statistically and clini-
cally signifi cant improvements in both health- and weight- 
related quality of life [ 13 – 16 ]. Many of these improvements 
occur in the fi rst few months after surgery and during the 
period of rapid weight loss. For example, in a recent study, 
bariatric surgery patients reported signifi cant improvements 
in almost all domains of the SF-36 as early as 20 weeks after 
surgery and after a weight loss of approximately 25 % of 
their initial body weight [ 16 ]. The Swedish Obese Subjects 
study similarly reported peak improvements in quality of life 

within the fi rst few postoperative years [ 17 ]. In several of 
these studies, the magnitude of improvement has been 
impressively large and with patients, in some studies, report-
ing a postoperative quality of life comparable to individuals 
in the general population and who likely never experienced 
the physical and emotional toll of extreme obesity. 

 In contrast, at least two studies suggest that improvements 
in HRQOL postoperatively may be restricted to specifi c 
domains. Although patients experienced normal levels of 
psychological and social quality of life 1–3 years following 
surgery, one study [ 18 ] found that patients’ physical func-
tioning, general health, and vitality remained below popula-
tion norms. Likewise, using the SF-36, Horchner and 
colleagues’ results indicated that only general health percep-
tions, bodily pain, and mental health signifi cantly improved 
2 years postoperatively [ 19 ]. Thus, these two studies contrast 
the broad improvements in HRQOL found in most other 
research. Horchner and colleagues postulate that more gen-
eral measures of HRQOL, such as the SF-36, may be inade-
quate measures of HRQOL in persons with extreme obesity 
[ 19 ]. Supporting this hypothesis, a review of 34 randomized 
control trials concluded that obesity-specifi c measures are 
more likely to demonstrate increases in HRQOL following 
weight loss than generic measures [ 20 ]. 

 Improvements in quality of life appear to be well main-
tained for the fi rst few postoperative years and are superior to 
improvements experienced by individuals who lose weight 
with lifestyle modifi cation or pharmacotherapy. Nevertheless, 
individuals who experience improvements in physical dis-
comfort and quality of life are likely to be able to engage in 
more physical activity (see Chap.   3    ) as well as experience 
improvements in work-related activities and occupational 
functioning. Two reviews have concluded that patients report 
improvements in job status, performance, and satisfaction 
postoperatively [ 21 ,  22 ]. These fi ndings, coupled with recent 
research that has shown improvements in some domains of 
cognitive functioning following substantial weight loss (see 
Chap.   15    ), suggest that surgically induced weight loss (along 
with its concurrent improvements in areas such as sleep 
quality) may have a signifi cant impact on both work perfor-
mance and work-related quality of life that was underappre-
ciated by both patients and providers a decade ago. 

 Improvements in weight-related quality of life also have 
been documented, with studies using these instruments 
showing essentially similar patterns of results to those inves-
tigations that focused on HRQOL. For example, Kolotkin 
and colleagues found that gastric bypass patients reported 
signifi cant improvements in weight-related quality of life 
domains as compared to individuals with obesity who did 
not undergo surgery [ 23 ]. Sarwer and colleagues also found 
signifi cant improvements in weight-related quality of life 
following gastric bypass [ 16 ]. Like HRQOL, patients 
reported statistically signifi cant improvements in weight- 
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related quality of life as early as 20 weeks after surgery and 
signifi cantly improved (compared to preoperative levels) 
into the second postoperative year. These improvements 
were correlated with the postoperative weight loss. 

 In summary, it appears that health- and weight-related 
quality of life improves following weight loss. When indi-
viduals with extreme obesity and those who present for and 
undergo bariatric surgery are considered, the relationship 
appears to be somewhat more complex. While many areas of 
HRQOL appear to improve with the larger weight losses 
seen with bariatric surgery, other domains appear to be less 
likely to change. This may be a function of some of the phys-
ical limitations that some individuals may continue to expe-
rience even following a substantial weight loss. In contrast, 
studies that have assessed weight-related quality of life have 
almost uniformly found signifi cant and sustained improve-
ments following bariatric surgery.  

    Other Domains of Quality of Life 

    Body Image 

 The psychological construct of “body image” has been of 
interest to scholars for much of the past century. While a 
defi nition of body image may seem intuitive, the nature of 
the construct makes articulation of a specifi c, user-friendly 
defi nition more diffi cult. One of the most concise defi nitions 
suggests that body image consists of perceptions, thoughts, 
and feelings associated with the body and bodily experience 
[ 24 ]. While this defi nition describes the multidimensional 
nature of the construct, it does not highlight body image 
behaviors, such as motivations for changing one’s appear-
ance through weight loss. Recently, Cash and Smolak have 
described body image as “the psychological experience of 
embodiment” [ 25 ]. This description conveys a sense of 
importance of the role of body image in larger psychological 
constructs like quality of life. 

 Theoretical development and empirical research on body 
image has grown exponentially in the past two decades. This 
scholarship has solidifi ed body image as an important area of 
quality of life and psychosocial functioning. A great deal of 
the previous work on body image has been focused on the 
weight and shape concerns of individuals with eating disor-
ders. As research into the worldwide obesity problem 
matured in the 1990s, the body image concerns of over-
weight and obese individuals garnered more attention [ 26 ]. 
Body image concerns can be both global and specifi c. 
A number of studies have suggested that body image dissat-
isfaction is associated with degree of excess body weight 
(e.g., Sarwer et al. [ 27 ]; Sarwer et al. [ 28 ]; Latner [ 29 ]). 
However, the strength of this relationship is modest. This 
fi nding is consistent with theories of body image, which have 

suggested that there may be little relationship between what 
one thinks about the body and the objective reality of one’s 
appearance [ 25 ]. 

 At the same time, many individuals report some specifi c 
concerns with their appearance. For example, in a sample of 
79 obese women, almost half (47 %) reported that they were 
most dissatisfi ed with their waist and abdomen, whereas 
only 10 % reported dissatisfaction with their overall body 
[ 27 ]. Forty-two percent of average weight women also indi-
cated that they were most dissatisfi ed with their waist and 
abdomen, suggesting that dissatisfaction with the waistline 
may be independent of actual body weight. In general and 
not surprisingly, women are typically far more dissatisfi ed 
with their body image than men [ 30 ]. Differences also exist 
across ethnic groups. African-American women, as com-
pared to Caucasian women, typically report less body image 
dissatisfaction [ 28 ]. Interestingly, however, Cox and col-
leagues found body image to be a partial mediator between 
BMI and weight-specifi c quality of life among black women 
[ 31 ]. Among other ethnic groups, body image dissatisfaction 
appears to be related to the degree of acculturation into more 
Westernized lifestyles [ 32 ]. 

 Regardless of ethnicity or acculturation, some degree of 
body image dissatisfaction appears to be “normative” in 
Western society and likely results from society’s pervasive 
emphasis on thinness as the ideal. This dissatisfaction is 
believed to motivate a number of appearance-enhancing 
behaviors, including both surgical and nonsurgical weight 
loss treatment. A small number of individuals, however, 
report an excessive degree of dissatisfaction with their weight 
and shape, which may negatively impact behavior and, in 
some cases, may be a symptom of more signifi cant psycho-
logical distress that goes beyond the “norm.” For example, a 
signifi cantly greater percentage of women with obesity, as 
compared to women without obesity, reported, on more than 
half of the days of the month, camoufl aging their obesity 
with clothing, changing their posture or body movements, 
avoiding looking at their bodies, and becoming upset when 
thinking about their appearance [ 27 ]. Similarly, a greater 
percentage of women with obesity also reported moderate to 
extreme embarrassment in social situations, such as work or 
parties, because of their weight [ 27 ]. Other studies have 
found a relationship between decreased body image satisfac-
tion, low self-esteem, and increased self-reported depressive 
symptoms in obese women [ 27 ,  33 ,  34 ]. 

 Numerous studies have reported that weight loss after 
bariatric surgery is associated with marked improvements in 
body image [ 4 ,  8 ,  9 ,  12 ,  26 ,  35 ]. A recent study examining 
changes in quality of life and body image in patients who 
underwent gastric bypass surgery found signifi cant improve-
ments in body image within the fi rst 2 years of surgery [ 10 ]. 
This study also reported a relationship between percent 
weight loss and improvements in body image quality of life 
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(as assessed by the Body Image Quality of Life Inventory), 
but not on scores on the Body Shape Questionnaire (BSQ). 
Though one might expect agreement between these two 
measures, the results may indicate that larger weight losses 
are associated with improvements in quality of life domains, 
but not with general weight and shape concerns (as mea-
sured on the BSQ). 

 These results also may help to explain anecdotal reports 
that some patients express dissatisfaction with their bodies 
after losing massive weight through surgery. This dissatis-
faction typically is attributed to excess, loose skin of the 
abdomen, thighs, and arms [ 26 ,  36 ]. In 2012, approximately 
55,000 Americans underwent plastic surgical procedures fol-
lowing a massive weight loss typically associated with bar-
iatric surgery [ 37 ]. The most common of these procedures is 
breast reduction surgery, although plastic surgeons can per-
form procedures on most areas of the body to improve their 
appearance following weight reduction. Although little 
research has examined the infl uence of these body- contouring 
procedures on the bariatric patient specifi cally, a more gen-
eral body of literature suggests that plastic surgery patients 
experience signifi cant improvements in their body image 
postoperatively [ 36 ,  38 ]. Unfortunately, these procedures are 
rarely covered by third-party payers and, as a result, can 
become cost prohibitive for many individuals.  

    Sexual Function 

 Recently, two reviews have detailed the relationship between 
obesity and sexual functioning [ 39 ,  40 ]. Both concluded that 
obesity appears to have a detrimental impact on sexual func-
tioning. Problems in functioning appear to be more common 
in women than men. Women struggling with obesity often 
report reductions in sexual desire as well as diffi culty with 
other aspects of the sexual response cycle. While some of 
these diffi culties may be attributed to psychosocial causes, 
such as body image dissatisfaction, others may be attributed 
to weight-related comorbidities, such as type 2 diabetes or 
hypertension. These conditions, and their treatments, can pro-
foundly impact sexual functioning in women and men. Both 
conditions likely account for the majority of cases of erectile 
dysfunction, the most common sexual dysfunction in men. 

 Problems in sexual functioning are highly prevalent in the 
general population and are associated with both impaired 
mood and lower quality of life [ 41 ]. The relationship between 
obesity and sexual functioning is complex, and a comprehen-
sive discussion requires consideration of reproductive hor-
mones and weight-related comorbidities [ 40 ]. The discussion 
here will focus more specifi cally on the relationship between 
quality of life and other psychosocial factors, and marital and 
sexual relationships. 

 Quality of life, body image, and sexual functioning are 
intricately related constructs [ 42 ]. Intuitively, it is easy to 
imagine how an individual with obesity, dissatisfi ed with his 
or her body image, would be reluctant to engage in sexual 
behavior. Similarly, physical limitations associated with 
extreme obesity may make sexual activity unpleasant, diffi -
cult, painful, or even impossible. Nevertheless, it is impor-
tant to realize that sexual dysfunction, while often 
characterized as a condition of an individual, occurs in the 
context of a relationship. That is, other problems or issues in 
a romantic relationship can contribute to the development 
and maintenance of a sexual dysfunction, just as the presence 
of dysfunctional sexual behavior can negatively impact the 
quality of a romantic relationship. 

 There likely are other psychosocial contributors to the 
relationship between obesity and impaired sexual function-
ing. Depression, for example, also may contribute to sexual 
dysfunction. As detailed in Chaps.   1     and   2    , increased symp-
toms of depression, as well as formal diagnoses of depres-
sion, are related to BMI. Independent of obesity, there is a 
strong relationship between depression and sexual dysfunc-
tion in men as well as women, although, as will be discussed 
later, body weight, mood, and sexual function are intertwined 
for some individuals [ 43 – 45 ]. 

 A relatively modest body of research has looked at 
changes in sexual functioning following weight reduction 
[ 39 ,  40 ]. Most of these studies have been conducted on 
 individuals with a weight-related comorbidity. Men with 
hypertension, and who lost weight through a lifestyle modi-
fi cation program, experienced signifi cant improvements in 
both self- report and physiologic measures of sexual function 
as compared to men treated with a beta-blocker (proprano-
lol) or central alpha agonist (clonidine) [ 46 ]. Other studies 
with hypertensive patients have similarly shown improve-
ments in sexual function following weight reduction or 
increased physical activity [ 47 ]. Men with obesity, but free 
of major weight-related comorbidities, have been able to lose 
approximately 15 kg of weight in a behavioral modifi cation 
program and experience signifi cant improvements in erectile 
functioning [ 48 ]. 

 Only a small number of studies that have looked at 
changes in sexual functioning in persons who undergo bar-
iatric surgery have been published to date. Ninety-seven 
men who underwent gastric bypass reported improvements 
in all domains of sexual functioning within the fi rst few 
postoperative years [ 49 ]. The amount of weight loss was 
associated with the degree of improvement in sexual func-
tioning. In a study of women who underwent bariatric sur-
gery, female sexual dysfunction (diagnosed before surgery) 
resolved in 68 % of women, and women reported statisti-
cally signifi cant improvements in sexual functioning after 
surgery in all areas [ 50 ,  51 ].   
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    Conclusions 

 A sizable body of research confi rms the intuitive thought 
of most professionals who work in the area of bariatric 
 surgery—extreme obesity is associated with substantial and 
signifi cant impairments in quality of life. Excessive body 
weight can limit physical functioning and also contributes to 
numerous comorbidities that can further erode health and 
quality of life. At the same time, the psychosocial burden of 
extreme obesity cannot be underestimated. These relation-
ships underscore the necessity of seeing quality of life as 
multidimensional, an umbrella-like term that encompasses 
both health-related and weight-related quality of life. 

 At the same time, body image and sexual functioning are 
central aspects of quality of life for many individuals. Not 
surprisingly, those affected with extreme obesity report 
heightened levels of body image dissatisfaction. They also 
report impairments in sexual functioning. The potential 
mechanisms for these impairments in sexual functioning can 
be hard to pinpoint. Some impairments in sexual behavior 
may be the result of body image dissatisfaction, while others 
may be the result of obesity-related comorbidities, like type 
2 diabetes and hypertension, and their treatments. 

 Encouragingly, studies have suggested that even a modest 
weight loss is associated with improvement in quality of life, 
as well as body image and sexual functioning. The magni-
tude of these improvements often appears to be associated 
with the size of the weight loss. Many studies have docu-
mented the improvements in health- and weight-related qual-
ity of life that occur after bariatric surgery. At present, fewer 
studies have documented changes in body image and sexual 
functioning after the larger weight losses seen with surgery. 
However, these studies suggest that these important areas of 
quality of life also improve following bariatric surgery.  

    Question and Answer Section 

    Questions 

     1.    Extreme obesity is associated with all of the following, 
except:
    A.    Health-related quality of life   
   B.    Weight-related quality of life   
   C.    Body image dissatisfaction   
   D.    Sexual orientation       

   2.    In contrast to other areas of quality of life, relatively few 
studies have demonstrated a relationship between the 
massive weight loss seen with bariatric surgery and:
    A.    Weight-related quality of life   
   B.    Body image   
   C.    Marital satisfaction   
   D.    Sexual functioning          

    Answers 

     1.     D . Extreme obesity is associated with sexual dysfunction, 
not sexual orientation.   

   2.     C . Relatively few studies have shown that marital satis-
faction improves following bariatric surgery. Well- 
developed bodies of research have shown that bariatric 
surgery is associated with improvements in weight- related 
quality of life, body image, and sexual functioning.          
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           Chapter Objectives 

     1.    To present an overview of various types of eating 
 pathology prior to bariatric surgery   

   2.    To present the course of eating pathology after bariatric 
surgery   

   3.    To discuss the implications of eating pathology for bariatric 
surgery outcome      

    Introduction 

 For the past three decades, research has examined bariatric 
surgery patients and sought to determine the prevalence of 
eating pathology and eating-related problems both before 
and after surgery. This chapter will describe and discuss eat-
ing disorders and eating problems in both pre- and post- 
bariatric surgery patients. The assessment of eating disorders 
has been recommended as a routine part of preoperative 
evaluation of candidates for bariatric surgery.  

    Eating Pathology Prior to Bariatric Surgery 

 The current literature suggests that individuals with extreme 
obesity who seek bariatric surgery are likely to exhibit eating 
pathology such as binge eating, night eating, emotional 

 eating, sweet eating, or grazing. Even though one might 
assume that all persons with severe obesity will have some 
kind of pathological eating behavior or problematic eating 
styles, studies on the prevalence of formal eating disorders 
do not support this clinical impression. 

    Binge Eating 

 Binge eating disorder (BED) has been included in the and 
Statistical Manual of Mental Disorders (DSM-5). BED is 
defi ned by recurrent binge eating episodes that occur, in 
 contrast with those in bulimia nervosa (BN), in the absence 
of inappropriate weight control behaviors (e.g., purging). A 
series of characteristics are associated with binge eating, 
such as rapid consumption of food, eating until uncomfort-
ably full, and marked distress regarding the behavior. For a 
BED diagnosis, binge eating episodes must have occurred at 
least once a week over a time period of 3 months. The loss of 
control item distinguishes those with binge eating from 
patients who eat very large amounts of food at a meal because 
they believe that they are genuinely hungry for excessive 
portion sizes. Binge eating frequently serves an affect regu-
lation function. BED is the most prevalent eating disorder 
affecting 2–5 % in the general population. Bulimia nervosa, 
which involves binge eating and the engagement of inappro-
priate compensatory behaviors such as self-induced vomit-
ing, overuse of laxatives, or excessive exercise, occurs less 
frequently in both the general population and among candi-
dates for  bariatric surgery [ 1 ]. 

 The median frequency of current binge eating disorder 
(BED) in bariatric surgery candidates is approximately 20 %, 
which is defi nitely higher than can be expected in the general 
population [ 2 ,  3 ]. The prevalence rates of BED in the differ-
ent studies vary widely (from 2 % to 50 %) depending on the 
time of assessment (prospectively or retrospectively) and on 
the instruments used to assess its presence. Overall, BED 
does appear to be a substantial problem in many patients who 
will be undergoing bariatric surgery. In addition, it must be 
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remembered that some patients may minimize their eating 
problems prior to surgery out of concern that the bariatric 
team will fi nd the behavior particularly problematic and rec-
ommend against proceeding with surgery. 

 Earlier studies assessed binge eating or BED using self- 
report instruments or diagnosed BED retrospectively. Both 
approaches have signifi cant limitations. More recent studies 
applied more sophisticated methodology, e.g., the Eating 
Disorder Examination Interview (EDE), which is considered 
the reference standard for the assessment of aberrant eating 
behaviors. The EDE assesses the core features of all formal 
eating disorders and allows the calculation of four subscale 
scores: dietary restraint, eating concerns, weight concerns, 
and shape concerns. The dietary restraint subscale pertains 
to conscious efforts to limit food intake for shape and weight 
reasons. The three other subscales refl ect dysfunctional atti-
tudes regarding eating and overvalued ideas regarding 
weight and shape. However, the interview is lengthy and 
probably is not feasible for routine clinical practice. There is 
a questionnaire version (EDE-Q) available. Alternatively, 
the Eating Inventory (EI) can be applied to assess the degree 
of cognitive restraint, the tendency to lose control over food 
intake (disinhibition), and physical and psychological sensa-
tions of hunger. 

 Not surprisingly, binge eating is associated with increased 
eating-related and general psychopathology. Bariatric sur-
gery candidates with BED have been shown to exhibit higher 
rates of depression, anxiety, and alcohol abuse. They have 
higher scores on ratings assessing disinhibition of eating and 
perceived hunger as well as greater dissatisfaction with 
weight and shape compared to bariatric surgery candidates 
without BED. Finally, BED appears to have a pronounced 
impact on important dimensions of health-related quality of 
life that exceeds the impact of obesity per se. This is impor-
tant to consider since there is evidence that patients with 
more than two mental disorders might have a less favorable 
bariatric surgery outcome compared to patients with one or 
no psychiatric diagnoses [ 4 ]. 

 A number of research groups have studied whether binge 
eating and full syndromal BED might represent a relative 
contraindication, or predict a poorer outcome, in persons 
who undergo different bariatric procedures. The results with 
regard to binge eating and binge eating disorder (BED) as 
predictors for postsurgery weight loss are somewhat mixed. 
While some studies have found that preoperative binge eat-
ing predicts poorer weight loss, other studies have suggested 
that binge eating is not associated with smaller weight losses 
(e.g., White et al. [ 5 ], de Zwaan et al. [ 6 ], Wadden et al. [ 7 ], 
Livhits et al. [ 8 ]) (Table  4.1 ). This appears to be true for 
short- and medium-term follow-up durations as well as for 
long-term follow-ups of up to 5–6 years [ 4 ,  9 ].

   In summary, there is a lack of conclusive evidence that 
binge eating behavior that is present presurgery is a strong 
predictor for attenuated weight loss or weight regain after 
surgery independent of the kind of surgical procedure 
applied. As a result, there currently is a lack of consensus as 
to how to manage these patients. Psychological interventions 
for bariatric surgery patients, including some that address 
binge eating, have been described. There is some evidence 
that responders to brief preoperative treatment for binge eat-
ing behavior might have better short-term postsurgical 
weight loss outcomes [ 10 ]; however, controlled trials are 
needed. More importantly, patients should be monitored for 
recurrence of disordered eating patterns after the operation.  

    Night Eating 

 The night eating syndrome (NES) is characterized by morn-
ing anorexia, evening hyperphagia, and sleep diffi culty and 
more recently by recurrent awakenings from sleep to eat 
(nocturnal eating [ 11 ]). These core symptoms must be 
accompanied by an awareness of the behaviors such that the 
patient does not have amnesia for the event and there must 
also be some impairment associated with the behavior. In 
contrast to binge eating disorder (BED), NES lacks the defi n-
ing characteristics of a binge. NES is listed as a Feeding and 
Eating Disorder Not Elsewhere Classifi ed in the DSM-5. A 
number of studies have reported relatively high rates of NES 
in bariatric surgery patients ranging between 8 and 26 %. In 
addition, NES appears to be associated with higher rates of 
depression and lower self- esteem (see de Zwaan [ 12 ]).  

    Grazing 

 Another eating behavior that is frequently considered in bar-
iatric patients is “grazing.” While the term is commonly used 
in both clinical practice and the scientifi c literature, it is ill 
defi ned. There is a clear overlap with the terms “nibbling,” 
“picking,” or “frequent snacking throughout the day.” The 
term “grazing” has been used to describe “eating smaller 
quantities of food continuously throughout the day with 
accompanying feelings of loss of control” [ 13 ]. It also has 
been described as “permanent eating.” The lack of valid and 
reliable instruments to diagnose grazing remains problematic, 
but there is evidence that 30–60 % of surgery candidates report 
the behavior [ 3 ]. Nevertheless, in clinical practice, it may be 
diffi cult to differentiate between “grazing” or “permanent eat-
ing” and individuals who are following the recommendation 
of the bariatric program to eat fi ve to six smaller meals on a 
regular schedule and throughout the day (see Chap.   13    ).  
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   Table 4.1    Infl uence of binge eating behavior pre- and postsurgery on weight loss/regain postsurgery   

 Authors 
 Sample size 
(completer) 

 Surgical 
procedure 

 Duration 
of follow-up 

 Assessment 
instruments 

 Pre-BE/BED/
EE/grazing 
predicts weight 
loss/regain 

 Post-BE/BED/
LOC eating 
correlates with 
weight loss/regain 

    Rowston et al. (1992)  16  BPD, Gazet  2 years  BITE, clinical interview  –  Yes 
 Pekkarinen et al. (1994)  27  VBG  5.4 years  BES, BITE  –  Yes 
 Busetto et al. (1996)  80  GBP  12 months  Clinical interview  No  – 
 Hsu et al. (1996)  24  VBG  3.5 years  EDE  No  Yes 
 Hsu et al. (1997)  27  GBP  21 months  EDE  Yes  – 
 Powers et al. (1999)  72  Restriction  5.5 years  EDQ, BES, EAT  No  – 
 Dymek et al. (2001)  32  GBP  6 months  QEWP, EI, BES  Yes  – 
 Mitchell et al. (2001)  78  GBP  14 years  M-FED, QEWP  –  Yes 
 Busetto et al. (2002)  260  Banding  3 years  Clinical interview  No  – 
 Kalarchian et al. (2002)  99  GBP  2–7 years  EDE-Q, EI  –  Yes 
 Sabbioni et al. (2002)  82  VBG  2 years  1 question clinical 

interview 
 No  – 

 Guisado and Vaz (2003)  140  VBG  18 months  BES, EI  –  Yes 
 Boan et al. (2004)  40  GBP  6 months  EI, BES  No  – 
 Green et al. (2004)  65  GBP  6 months  SCID, QEWP  Yes  – 
 Larsen et al. (2006)  157  Banding  >2 years  BES, EDE, DEBQ  –  Yes 
 Burgmer et al. (2005)  118  Banding  >1 year  EI, SIAB  No  – 
 Busetto et al. (2005) [ 17 ]  379  Banding  5 years  Clinical interview  No  – 
 Malone and Alger-Mayer (2004)  109  GBP  1 year  BES  No  – 
 Kinzl et al. (2006) [ 4 ]  140  Banding  30–84 months  Clinical interview  No  – 
 Bocchieri- Ricciardi et al. (2006)  72  GBP  18 months  QEWP  No  – 
 White et al. (2006)  139  GBP  1 year  EDE-Q  No  – 
 Sallet et al. (2007)  216  GBP  2 years  Clinical interview  Yes  – 
 Scholtz et al. (2007)  29  Banding  5 years  EDE-I  –  Yes 
 Kalarchian et al. (2008)  207  GBP  6 months  No  – 
 Colles et al. (2008) [ 15 ]  129  Banding  1 year  QEWP clinical 

interview 
 No  Yes 

 Fujiko et al. (2008)  118  GBP  2 years  1 question self-report  No  – 
 Toussi et al. (2009) [ 20 ]  67  GBP  2 years  Clinical interview  Yes  – 
 Alger-Mayer et al. (2009) [ 9 ]  20  GBP  6 years  BES  No  – 
 Gorin and Raftopoulos (2009) 
[ 19 ] 

 196  GBP  6 months  Clinical interview  No  – 

 White et al. (2010) [ 5 ]  361  GBP  1 and 2 years  EDE, LOC eating  No  Yes 
 de Zwaan et al. (2010) [ 6 ]  59  GBP  2 years  EDE-I (BSV)  No  Yes 
 Kofman et al. (2010) [ 16 ]  497  GBP  3–10 years 

(4.2 years) 
 Modifi ed QEWP 
Internet survey 

 –  Yes 

 Crowley et al. (2011)  48  GBP  6 months  IBES  Yes  – 
 Wadden et al. (2011) [ 7 ]  95  GBP, 

banding 
 1 year  QEWP, EDE-I  No  No 

 Legenbauer et al. (2011)  151  Banding  1 and 4 years  SIAB  No  – 
 De Man Lapidoth et al. (2011)  173  –  3 years  –  No  No 
 Crowley et al. (2011)  48  GBP  6 months  IBES  Yes  – 
 Wood and Ogden (2012)  49  Banding  3–6 months  Questionnaires  No  No 
 Brunault et al. (2012)  34  Sleeve  1 year  BITE  Yes  – 

   BES  Binge Eating Scale,  BITE  Bulimic Inventory Test, Edinburgh,  DEBQ  Dutch Eating Behavior Questionnaire,  EAT  Eating Attitude Test,  EDE  
(Q or I) (BSV) Eating Disorder Examination (Questionnaire or Interview) (Bariatric Surgery Version),  EI  Eating Inventory,  EDI  Eating Disorder 
Inventory,  EDQ  Eating Disorder Questionnaire,  IBES  Inventory of Binge Eating Situations (number of triggers for binge eating),  QEWP  
Questionnaire on Eating and Weight Patterns,  SIAB  Structured Interview for Anorexia and Bulimia,  banding  gastric banding,  BE  binge eating,  BED  
binge eating disorder,  BPD Gazet  biliopancreatic diversion with partial gastrectomy,  EE  emotional eating,  GBP  gastric bypass,  LOC eating  loss of 
control eating,  restriction  restrictive type surgery,  sleeve  sleeve gastrectomy,  VBG  vertical banded gastroplasty  
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    Sweet Eating 

 Another behavior of clinical and research interest has been 
the eating of sweets. As with grazing, there are no validated 
diagnostic instruments to specifi cally assess the consump-
tion of sweets, although the percentage of calories from 
sweets can be determined through 24 food recalls. Sweet eat-
ing is usually defi ned as “overeating of high-caloric sweet 
foods.” It has been suggested that high-sugar foods, such as 
chocolate, can be potent reinforcers and be used, by some 
individuals, as a coping strategy for emotional distress. 
Engagement in this behavior for a period of years, and even 
short of the volume necessary to meet diagnostic criteria for 
BED, likely contributes to the development of obesity.  

    Summary 

 Binge eating, grazing, sweet eating, and night eating appear 
to be common in bariatric surgery candidates. According to 
the evidence so far, bariatric surgery candidates with a 
comorbid BED have signifi cantly higher rates of lifetime 
psychiatric comorbidity compared to obese patients without 
BED. A recent review, however, concludes that neither pre-
operative binge eating nor other preoperative maladaptive 
eating behaviors such as grazing, sweet eating, and night eat-
ing are predictive of postoperative weight loss [ 8 ].   

    Eating Pathology After Bariatric Surgery 

 Outcome research after bariatric surgery traditionally focuses 
more on change in weight and somatic comorbidity while 
underemphasizing, if not disregarding, the role of eating 
behavior. Initially after surgery, patients do not have much 
interest in food, and they usually experience less hunger, less 
preoccupation with food, and are focused on eating the “right 
things.” At approximately 18 months after surgery, they often 
experience a weight plateau. Caloric intake begins to increase 
and most patients experience some weight regain. Adherence 
to the reduced portion sizes is believed to be a signifi cant 
challenge for many patients over time, and patients may try 
to “push their limits” with regard to food quantities but also 
with regard to high-fat and high-sugar content food. 

 Bariatric surgery itself leads to major changes in eating 
patterns; the different procedures are believed to have con-
siderable and differential effects on eating patterns. Patients 
need to relearn to eat and drink in the fi rst weeks and months 
after surgery. It is inherently diffi cult to distinguish between 
“normal” and “abnormal” eating postoperatively, since most 
eating behavior will be different from the eating behavior of 
the general population. Patients are instructed to restrict their 
portion sizes and food varieties while increasing their meal 
frequency. They need to reduce the speed of eating and the 

size of their bites and sips, and they need to extensively chew 
their food before swallowing. They need to learn new cues 
for satiety in order to avoid overeating. The modifi ed anat-
omy of the upper gastrointestinal tract might even promote 
the development of new eating pathology. In addition, medi-
cal complications (such as vomiting) and specialized diets 
may mimic eating disordered behaviors. Other symptoms 
following surgery, such as “plugging” (defi ned as food get-
ting stuck in the small opening of the pouch with epigastric 
discomfort), “dumping,” constipation, nausea, or excessive 
salivation may lead patients to engage in restrictive or com-
pensatory behaviors in an effort to deal with the diffi culties 
they encounter with food intake. In considering whether or 
not these behaviors are pathological, one must consider the 
motivation behind them and understand if they are driven by 
excessive concerns about shape or weight or if they are 
merely a way of accommodating the considerable changes in 
the digestive tract that result from the surgery. 

 Since there is no commonly agreed categorization of post-
operative pathological eating behavior, our group developed 
a Bariatric Surgery Version of the EDE (EDE-BSV, available 
upon request). The EDE-BSV allows a fi ne-grained analysis 
of eating behavior after bariatric surgery taking into account 
the altered anatomical situation of the upper gastrointestinal 
tract. The EDE-BSV contains    several additional probes in 
order to differentiate compensatory behaviors for shape or 
weight reasons from behaviors due to surgery: “Did you 
vomit because of plugging or dumping?” “Have you had 
thoughts about how vomiting might infl uence your weight or 
shape?” “Would you be concerned if you vomited less but ate 
the same?” “Do you sometimes eat certain foods even though 
you know that there is a high likelihood that this will result in 
nausea and/or vomiting?” In addition, probes to characterize 
adverse physical effects of bariatric surgery related to eating 
were added (e.g., for plugging and dumping). All symptoms 
are rated in terms of presence and monthly frequency during 
the last 6 months prior to the interview (Fig.  4.1 ).

      Binge Eating and the Loss of Control of Eating 

 Most studies have demonstrated that, in the short-term, bar-
iatric surgery has a pronounced positive effect on binge eat-
ing and associated psychopathology. Eating unusually 
(objectively) large amounts of food in a single sitting is 
physically not possible, likely due to the small size of the 
gastric pouch and the small outlet that restricts the volume 
of ingestible food. In addition, overeating after surgery is 
often followed by vomiting or regurgitation of food. Thus, 
bariatric surgery seems to be able to “cure” binge eating, at 
least for a period of time. However, there is evidence that as 
postoperative time increases, patients are able to consume 
larger quantities of food [ 14 ]. Even though BED prevalence 
will be greatly diminished, feelings of loss of control (LOC) 
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can still persist since the dynamics responsible for binge eat-
ing, such as emotional distress, may remain. 

 Consequently, researchers have focused more on the 
“sense of loss of control” rather than objective overeating as 
the essential diagnostic criterion for problematic eating 
behavior postsurgery. LOC eating seems to be an important 
indicator of eating problems postoperatively. In most studies, 
the number of patients with LOC eating decreases after sur-
gery; however, many patients report the reemergence of LOC 
eating postoperatively with increasing rates as postoperative 
time increases [ 5 ,  15 ]. The prevalence rates of LOC eating 
have been found to increase to up to 50 % of patients 3 or 
more years postoperatively [ 16 ]. LOC eating after surgery is 
signifi cantly more common in participants with preoperative 
binge eating (disorder) and is associated with more postop-
erative vomiting as well as with more pathological scores on 
measures of eating-related and general psychopathology. 

 Most studies that have investigated this association 
reported that LOC eating following surgery seems to be a 
negative prognostic indicator for weight loss. However, the 
amount of weight loss is usually still clinically signifi cant—
superior to what likely would have been experienced with 
more conservative weight loss efforts–and with greater 
improvements in obesity-related comorbidities. At the same 
time, there is some evidence that abnormal eating behavior 
postsurgery might lead to increased complication rates, read-
missions, and nonadherence with postoperative dietary and 
physical activity recommendations [ 17 – 19 ]. 

 These fi ndings suggest that periodic monitoring of eating 
behavior could be useful in patients postsurgery, especially if 
the weight loss is suboptimal [ 7 ]. LOC eating appears to be a 
marker not only for weight outcomes but also for more global 
psychopathology. These patients might potentially benefi t 

from psychotherapeutic interventions teaching them new 
approaches to the management of negative emotions and 
stress to ensure weight maintenance or continued losses as 
well as to improve associated psychopathology in the years 
following surgery. Whether such interventions should be tar-
geted prior to surgery or following surgery is unclear. So far, 
there have been no systematic trials of preventative interven-
tions. Most importantly there is evidence that patients with 
binge eating may be more likely to miss appointments after 
surgery, and thus targeted efforts should be made to have 
these patients attend postoperative visits [ 20 ].  

    Vomiting 

 Following bariatric surgery procedures with a restrictive 
component, patients report an increased occurrence of invol-
untary vomiting, especially during the fi rst few postoperative 
weeks. Vomiting usually occurs when patients eat too much 
in relation to their pouch size or when food gets stuck in the 
small opening of the pouch (“plugging”), which is a painful 
experience. Others self-induce vomiting as a response to 
fullness and epigastric discomfort. Patients usually use their 
fi ngers to self-induce vomiting. Some may drink water and 
others just need to bend over the toilet to facilitate vomiting. 
Others drink meat tenderizer to decrease the discomfort. 
Postoperative vomiting is distressing to some patients and 
surprisingly well tolerated by others. 

 There seems to be a subgroup of patients after bariatric 
surgery who use vomiting as an additional method to regu-
late weight (Fig.  4.1 ). When the patients reach their weight 
plateau, they frequently develop an intense fear of weight 
regain, which given their previous history of weight loss and 

  Fig. 4.1    Nonnormative eating behavior 2 years after gastric bypass 
( n  = 59, after de Zwaan et al. [ 6 ]).  LOC eating  loss of control eating 
(eating a subjectively large amount of food with a feeling of loss 

of control),  plugging  food getting stuck in the small opening of the 
pouch,  nocturnal eating  an episode of eating after the subject has 
been to sleep       
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regain is understandable. It is diffi cult to establish the extent 
to which the patients accept vomiting in order not to regain 
weight or to lose more weight. Even if the vomiting occurs 
spontaneously, some patients might welcome the effect that 
they believe this might have on their weight or shape. Some 
patients might even intentionally overeat knowing that it 
might result in spontaneous vomiting, which some patients 
believe will help to prevent weight gain.  

    Chewing and Spitting Out Food 

 A signifi cant number of patients start chewing and spitting 
out food postoperatively. This behavior is usually not accom-
panied by distress and mostly serves to avoid plugging. It is 
either planned (e.g., to get a taste of red meat, which they 
usually avoid because it easily gets stuck) or unplanned (e.g., 
“the one bite too much that would make me vomit”).  

    Formal Eating Disorders 

 A number of case reports and case series have described the 
development of syndromes closely resembling BN and 
anorexia nervosa (AN) following bariatric surgery [ 2 ]. AN is 
characterized by an intense fear of gaining weight or becom-
ing fat, leading to restriction of energy intake and to signifi -
cantly low body weight. In these cases, patients eat less than 
they would be able to and develop anorexic and bulimic beliefs 
and, in some cases, eventually full-blown AN or BN. Patients 
might meet all criteria for BN except for “ingestion of a large 
amount of food” because this is simply not possible. Others 
might meet all criteria for AN, except for the weight criterion 
because it takes many months or even years before formerly 
obese patients reach a low body weight. While some may not 
meet the weight criteria early on, others may do so over time. 
One explanation for the development of an eating disorder 
might be that individuals with a psychological vulnerability 
might become preoccupied with food and weight loss. They 
may report an intense fear of regaining weight or fail to be 
satisfi ed when reaching a reasonable postoperative weight. 

 However, the prevalence of BN and AN after bariatric sur-
gery is unknown. Health-care professionals who encounter 
these individuals might develop a negative attitude toward 
obesity surgery. They need to be cautioned that this appears to 
occur only in a small minority of patients who are most likely 
not representative of bariatric surgery patients in general.  

    Night Eating 

 After surgery, night eating is usually observed less frequently 
than before surgery. There is also some evidence that the 

reoccurrence of night eating may contribute to weight regain. 
The phenomenon of night eating after bariatric surgery has 
not been adequately studied, particularly as to how it might 
relate to inadequate intake during the day.  

    Grazing 

 Similar to before surgery, few data are available on postop-
erative grazing behavior. Some may consider this behavior 
as adaptive eating style promoting weight maintenance. 
Postoperative grazing appears to be common with up to 
30 % reporting permanent eating postsurgery, and this behav-
ior has been shown to be negatively correlated with weight 
loss and positively correlated with weight regain [ 15 ,  16 ]. 
Grazing might result in a total daily caloric intake that will 
exceed optimal postoperative consumption. There is no 
means to reliably differentiate LOC eating and grazing post-
operatively. Saunders suggested that postoperative grazing 
may fulfi ll a similar function as binge eating [ 13 ]. Overall, a 
sense of loss of control, regardless of how the behavior is 
labeled, appears to be the core symptom of maladaptive eat-
ing behaviors, given that the consumption of small amounts 
of food continuously over extended periods is still possible 
following bariatric surgery.  

    Sweet Eating 

 Overeating on high-caloric sweet foods is possible after 
purely restrictive surgery but not after bypass surgery where 
dumping occurs after ingestion of sweet foods. However, 
dumping is no longer considered universal and also appears 
to decrease in frequency for some over time, suggesting 
some intestinal adaptation that then allows for more sweet 
eating without dumping. It has been postulated that “sweet 
eaters” might benefi t more from gastric bypass since they 
would consciously avoid eating sweets for fear of developing 
dumping syndrome but will do poorly after other procedures. 
However, there is evidence that sweet eating behavior is not 
predictive of weight outcome after restrictive surgical proce-
dures (see de Zwaan [ 12 ]). In addition, there is evidence that 
gastric banding might alter postoperative eating behavior 
with a shift toward soft, high-calorie foods also in patients 
who did not report sweet eating tendencies preoperatively. 

 Consequently, there is no contemporary evidence that 
sweet eating behavior should be used as a preoperative selec-
tion criterion for bariatric surgery. The applied defi nitions of 
“sweet eaters” remain arbitrary, and as Lindroos et al. [ 21 ] 
pointed out, 62 % of all women included in the SOS study 
(including normal-weight control subjects) consumed more 
than 15 % of their calories from sweet foods, with non-sweet 
eaters being a minority in normal-weight subjects.   
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    Conclusion 

 Binge eating behavior is common in bariatric surgery candi-
dates and generally improves after surgery. The relationship 
between preoperative binge eating and weight loss or weight 
regain does not appear to be very strong [ 8 ]. During the fi rst 
postoperative phase, patients are rapidly losing weight and 
receive a substantial amount of positive reinforcement. 
However, research suggests that preoperative binge eating 
may place patients at higher risk for the reemergence of dis-
ordered eating postoperatively, which is associated with 
poorer weight loss and greater weight regain in the long 
term. Usually, maladaptive eating after bariatric surgery typ-
ically represents a continuation or recurrence of preoperative 
eating patterns. It must be kept in mind, however, that also 
patients who redevelop abnormal eating behaviors still show 
a satisfactory weight loss—even though smaller compared 
with patients without eating problems. Consequently, BED 
prior to surgery is not a contraindication for the procedure. 
However, the identifi cation and treatment of postoperative 
eating problems might improve long-term weight outcome in 
these patients. Detection of postoperative problems requires 
regular postoperative follow-up clinic visits; however, there 
is evidence that general compliance is lower after surgery 
when compared to before surgery, especially in patients with 
psychological problems [ 20 ] and motivating patients to par-
ticipate in such treatments is often a challenge.  

    Question and Answer Section 

    Questions 

     1.    The contraindications to gastric bypass surgery include:
    A.    Binge eating   
   B.    Grazing   
   C.    Sweet eating   
   D.    None of the above       

   2.    In general, binge eating:
    A.    Improves after bariatric surgery   
   B.    Remains unchanged after bariatric surgery   
   C.    Worsens after bariatric surgery   
   D.    Increases the mortality associated with bariatric 

surgery.          

    Answers 

     1.     D . All of these behaviors should be assessed, but none are 
absolute contraindications.   

   2.     A . Binge eating may change into loss of control eating 
after surgery but generally improves. There is no 
 evidence for D.          
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           Chapter Objectives 

 Readers of this chapter will be able to:
    1.    Understand the common assessment formats used by 

behavioral health clinicians to conduct preoperative psy-
chological consultations.   

   2.    List and describe many specifi c domains relevant for psy-
chological consultations with bariatric surgery patients.   

   3.    Discuss the use of psychometric instruments as a way to 
improve the standardization and thoroughness of psycho-
logical consultations for bariatric surgery.      

    Introduction 

 The psychological consultation became a recommended 
component of the preoperative assessment process for bariat-
ric surgery candidates after the 1991 National Institutes of 
Health (NIH) Consensus Panel emphasized the relevance of 
multidisciplinary evaluations [ 1 ]. When conducted by a 
behavioral health provider with expertise in obesity and bar-
iatric surgery, the psychological consultation can function 
less as a requirement to qualify for surgery and more as an 
opportunity for patients to receive guidance on behavioral 
and psychosocial preparation for surgery. In this way, an 
effective psychological consultation goes well beyond a tra-
ditional diagnostic assessment and includes several topics 
specifi c to bariatric surgery [ 2 ,  3 ]. A primary objective of the 
psychological consultation is to develop a behavioral treat-
ment plan with specifi c recommendations to enhance the 
perioperative course and effectiveness of bariatric surgery 

for each individual patient. The consultation also can assist 
the surgical practice as a whole by minimizing untreated 
psychopathology, recommending additional educational 
activities for selected patients, or providing targeted behav-
ioral interventions (e.g., smoking cessation, improved medi-
cation adherence) prior to surgery to improve patient safety 
and potential success of surgery. 

 Because the psychological consultation for surgery goes 
well beyond a general diagnostic assessment, domains spe-
cifi cally relevant to bariatric surgery need to be assessed. 
This in-depth information is most commonly gathered 
through a semi-structured interview, which may be aug-
mented with psychometric measures of various psychologi-
cal domains [ 4 ]. This chapter will review the basic tenants of 
the preoperative psychological evaluation. Common assess-
ment areas, including dieting history, psychopathology, 
 eating pathology, substance use, knowledge about bariatric 
surgery, and psychosocial stressors will also be discussed. 
This is followed by a review of common psychometric 
instruments used with this population, treatment planning 
options, and clinician training issues.  

    Clinical Assessment Strategies 

 There are numerous topics included in the pre-bariatric 
 surgery psychological consultation beyond those issues 
commonly covered during a general psychiatric evaluation. 
Interestingly, although psychosocial consultations are cur-
rently required by the vast majority of third-party payers in 
the United States and by over 80 % of surgical programs [ 5 ], 
a specifi c, standardized method of conducting pre-bariatric 
surgery psychological consultations has not yet emerged. 
One reason that a standardized format has not yet been devel-
oped may be the lack of an empirically supported consensus 
on the behavioral and psychosocial factors that impact or 
predict surgical outcome [ 6 ,  7 ]. As a result, the format for 
these consultations varies across practitioners. 
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 The vast majority of behavioral health clinicians conduct-
ing pre-bariatric surgery psychological consultations include 
a clinical interview as part of their protocol [ 4 ]. Wadden and 
Sarwer [ 7 ] proposed that the Weight and Lifestyle Inventory 
(WALI) [ 8 ] could be employed as a presurgical assessment 
tool. This pencil and paper measure is completed by the 
patient prior to the clinical interview and assesses the patient’s 
weight history, weight-loss goals, substance use, eating pat-
terns, physical activity, social support, psychological factors, 
recent psychosocial stressors, and medical history. In this 
“patient-oriented approach,” the clinician incorporates the 
results of the WALI into the pre-bariatric surgery consultation. 
The information gathered, along with the patient’s knowledge 
level about surgery and plans for the perioperative period, can 
then be used to develop a treatment plan for each patient. 

 The Boston Interview for Bariatric Surgery is another 
semi-structured interview that was originally published in 
2004 and updated in 2008 [ 6 ]. It is based on empirical data 
and specifi cally tailored to pre-bariatric surgery psychologi-
cal evaluations. This measure covers many topics including 
the patient’s weight history and weight-loss goals, substance 
use, eating habits, physical activity, family issues, recent 
psychosocial stressors, medical history (patient’s knowledge 
and understanding, adherence), surgery knowledge, relation-
ships and social support, and psychiatric functioning. This 
empirically based interview has modules that can be admin-
istered by other members of the treatment team (if available) 
to shorten the interview. 

 Both Wadden and Sarwer [ 7 ] and Sogg and Mori [ 6 ] sug-
gest trying to put the patient at ease before starting the actual 
psychological consultation. Although this may seem intui-
tive, quite often bariatric surgery patients have not had con-
tact with mental health providers and may be particularly 
concerned about the outcome of the assessment (e.g., ques-
tioning if they will they be “approved” for surgery). As 
Wadden and Sarwer [ 7 ] emphasize, the purpose of the con-
sultation is not to “psychoanalyze” patients, but rather to 
help patients in their decision-making process about surgery 
and to prepare for upcoming behavioral changes. In addition, 
by taking time to put patients at ease, behavioral health pro-
viders are building rapport with patients that may extend 
their professional relationship to postoperative support if 
needed. Clinicians can normalize patients’ anxiety and struc-
ture questions to put them more at ease with the topics. For 
example, when assessing adherence it is often useful to 
acknowledge that people sometimes struggle with this issue 
(e.g., “How often do you miss doses of your medication?” 
versus “Do you miss doses of your medication?”). 

 During the consultation, patients may try to present them-
selves in a favorable light to “qualify” for surgery. In    a well- 
designed study comparing the results of presurgical 
psychological interviews with a research-based psychiatric 
assessment (separate from the clinical evaluation), there was 
only moderate congruence—the agreement rate was lower 

than expected [ 9 ]. In another study, a substantial percentage 
of patients’ validity scales of the Minnesota Multiphasic 
Personality Inventory-2 (MMPI-2) suggested that they had 
invalid profi les, which necessitated retesting with new 
instructions for openness in response to the questions [ 10 ]. 
In both clinical interviews and personality testing, minimiza-
tion of symptoms can interfere with the clinician’s ability to 
develop an accurate conceptualization of the patient’s psy-
chosocial issues and may complicate these assessments. 

 After completing the assessment, the behavioral health 
provider develops an individualized treatment plan that often 
is communicated to the referring surgical team as well as the 
patient. The results of the assessment and the resulting treat-
ment plan frequently are requested by the patient’s insurance 
company as well. In general, however, most patients are 
unconditionally recommended for surgery at the time of their 
initial consultation [ 4 ,  11 – 13 ]. Several studies have reported 
that 64–86 % of patients are “approved” for surgery after 
their fi rst consultation. A small percentage of patients are 
deemed inappropriate for surgery (~3–4 %). Deferral/delay 
rates in published studies range from a low of 8 % to a high 
of 31 % [ 11 – 13 ]. Although there are not standardized rea-
sons for delaying a patient’s surgery, there do seem to be 
common themes among providers, including untreated or 
undertreated psychiatric disorders, signifi cant life stressors, 
and poor educational preparation for bariatric surgery [ 4 ,  11 , 
 13 ]. A referral for additional psychiatric treatment seems to 
be the most common reason for delay [ 11 ,  13 ]. 

 Friedman and colleagues [ 11 ] investigated patients’ 
responses to being given a psychological treatment plan that 
included a delay for additional assessment or treatment. Of 
the 837 patients that were evaluated in their study, 68 (8 %) 
were given activities to complete before proceeding to sur-
gery. Of the patients delayed for treatment, 56 % were adher-
ent with their treatment plan and subsequently underwent 
bariatric surgery, and 44 % were not adherent with the treat-
ment plan and were not offered surgery. Those factors that 
predicted being nonadherent were male gender, a more com-
plicated treatment plan (e.g., starting therapy and consulting 
about psychotropic medication), and higher hostility scores. 

 Recently, Heinberg et al. [ 14 ] described the Cleveland 
Clinic Behavioral Rating System (CCBRS), which proposes 
a continuous rating scale methodology for pre-bariatric sur-
gery psychological consultations in place of the more com-
monly used categorical systems noted previously (i.e., pass, 
delay, deny). In this system, trained clinicians rate patients 
on a 5-point scale (poor, guarded, fair, good, excellent) 
across eight domains culled from the empirical literature. 
The eight domains include:
    1.    Consent (ability to consent, cognitive impairment)   
   2.    Expectations (e.g., knowledge of surgery, weight-loss 

goals, relationship changes)   
   3.    Social support (specifi cally addressing support for bariat-

ric surgery)   
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   4.    Mental health (e.g., psychiatric conditions and history, 
past treatment)   

   5.    Chemical abuse/dependence (past and current substance 
use habits)   

   6.    Eating behaviors   
   7.    Adherence (past dieting history outcomes, medical regi-

men adherence, likelihood of program adherence)   
   8.    Coping and stressors (coping styles, stress management)    

  The rating system concludes with an overall impression 
score as well as the individual scores from each of the eight 
domains. Investigating the results of the CCBRS in 389 
patients, summary scores were correlated with unemploy-
ment, lower levels of education, higher body mass index 
(BMI), current tobacco use, and current psychotropic medi-
cation use [ 14 ]. This CCBRS appears to be a brief, internally 
consistent, reliable strategy for determining patients’ suit-
ability for bariatric surgery [ 14 ]. 

 In a recent study, the CCBRS was used to identify possi-
ble psychological factors that may infl uence patients’ failure 
to complete the preoperative assessment process [ 15 ]. The 
most common explanations for not reaching surgery were 
withdrawal from the program and incomplete program 
requirements. Those patients who did not complete their 
requirements for surgery were more likely to be enrolled in 
outpatient behavioral health treatment, to be on psychotropic 
medication, and to have met criteria for current or past alco-
hol abuse or dependence when compared to those who had 
failed to reach surgery for other reasons.  

    Bariatric-Specifi c Areas of Assessment 

 The American Society for Metabolic and Weight Loss 
Surgery (ASMBS) released recommendations for the pre- 
bariatric surgery psychological consultation in 2004 [ 16 ]. 
This document is fairly general and was created to provide 
an overview of important aspects of the presurgical psycho-
social assessment. The recommendations are divided into 
broad content categories including behavioral, cognitive/
emotional, developmental, current life situations, and motiva-
tion/expectations for surgery. ASMBS is currently working 
on a new set of clinical guidelines for behavioral health 
 providers conducting pre-bariatric surgery psychological 
consultations; however, the release date has yet to be 
announced. The ASMBS, along with other groups of research-
ers, recommend the assessment of the following areas. 

    Dieting/Weight History 

 If the multidisciplinary team includes a registered dietician 
(RD), the bulk of the dieting history can be gathered and 
summarized by this professional. Subsequently, the relevant 

points from the RD assessment can be incorporated into the 
patient’s behavioral treatment plan as needed. If this resource 
is not available, the behavioral health provider can review the 
degree to which patients have used behavioral diets in the 
past, their adherence to the diet (i.e., pounds lost, length of 
diet), and behavioral lessons learned from past diets that may 
be relevant after bariatric surgery. Also, obtaining and 
reviewing the patient’s lifelong weight history may provide 
information about triggers for past weight gain (e.g., emo-
tional eating, medication side effects, inactivity, life transi-
tions) that can be discussed during the evaluation [ 3 ].  

    Physical Activity Level 

 Activity level and potential/perceived barriers to activity can 
be assessed during the consultation. Patients with obesity may 
present with a variety of physical activity levels depending on 
their general medical health, mobility, joint health, familiarity 
with structured exercise, and motivational level. Many 
patients can benefi t from suggestions about modifi ed exer-
cises they could perform, information about low- intensity/
short-duration options for exercise, and activity options for 
patients with chronic joint pain (e.g., water aerobics, chair 
exercises, stationary bicycling). The heightened motivation 
that patients often feel when they present for bariatric surgery 
can be directed into encouragement of increased physical 
activity in the weeks before surgery. Patients can be reminded 
that, in addition to weight loss, health and fi tness are also 
goals of increased physical activity, as well as better chances 
of long-term success with their weight-loss maintenance, as 
discussed in Chap.   22    . Patients may need encouragement to 
initiate physical activity plans prior to surgery, rather than 
waiting until after their procedure. Problem solving through 
perceived obstacles and motivational enhancement can be 
useful to patients at the assessment stage [ 16 ].  

    Eating Pathology 

 While many bariatric surgery patients report poor or unstruc-
tured eating habits during the preoperative psychological 
consultation, only a portion of these individuals will meet 
criteria for an eating disorder (also see Chap.   4    ). Grazing and 
emotionally triggered eating are two common forms of eating 
patterns noted in this population. Grazing is commonly 
defi ned as constant or continuous eating that may be the 
result of habit, low appetite awareness, compulsion, or nega-
tive affect regulation [ 16 ]. To reduce grazing, patients can be 
instructed in stimulus control, meal planning, and appetite 
awareness principles. Emotional eating can function as a cop-
ing skill to manage negative affective states such as anxiety, 
sadness, loneliness, or anger [ 2 ,  3 ]. If emotionally triggered 
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eating patterns are present, patients can be educated about the 
importance of developing alternative coping strategies before 
surgery since these behaviors will not be available to them 
after their procedures. Also, there is a concern that if grazing 
and emotional eating return after the initial postoperative 
period, patients may be at risk for weight regain [ 3 ]. 

 Bariatric surgery patients are commonly screened for 
both binge eating disorder (BED) and night eating syndrome 
(NES) during the pre-bariatric surgery consultations. BED is 
the most common eating disorder documented among bariat-
ric surgery patients, with prevalence estimates ranging from 
2 to 57.5 % depending on the assessment methodology used 
[ 2 ]. Research investigating the effect of BED on patients’ 
outcome after bariatric surgery has been inconsistent, though 
there is preliminary evidence that binge eating improves dur-
ing the fi rst 6–18 months after bariatric surgery [ 17 ]. Thus, 
delaying surgery for preoperative treatment of BED is rarely 
recommended and likely only takes place when patients have 
extreme cases of BED [ 2 ]. Instead, patients can be educated 
about the possibility that binge eating may return in the years 
after bariatric surgery and that the symptoms may require 
behavioral intervention at that point to minimize the risk of 
postoperative weight regain. Importantly, patients with BED 
are still likely to achieve signifi cantly more weight loss with 
bariatric surgery than with any nonsurgical weight-loss inter-
vention available [ 3 ]. 

 Patients may acknowledge other types of eating disorders 
during the psychological consultation, including NES. The 
syndrome has four primary characteristics: morning 
anorexia, hyperphagia in the evening, nighttime awakenings, 
and night eating [ 18 ,  19 ]. Rates of NES vary widely depend-
ing on the assessment method used. Clinical interview data 
suggests that nearly 9 % of bariatric surgery patients report 
aspects of NES. At present, there is no evidence linking NES 
to postoperative outcome; a referral for the behavioral treat-
ment of this condition is not typically given prior to surgery 
[ 2 ]. Although the presence of self-induced vomiting among 
preoperative bariatric surgery patients is rare, recurrent post-
operative vomiting (whether self-induced or spontaneous) 
can be potentially dangerous (e.g., dehydration, abdominal 
pain). As such, patients who acknowledge self-induced vom-
iting preoperatively may warrant treatment before proceed-
ing with surgery to reduce the potential for postoperative 
complications [ 7 ,  11 ].  

    Psychopathology and Treatment History 

 The prevalence rates of psychopathology among bariatric 
surgery patients, as well as the relevance of these disorders to 
postoperative weight-loss outcome, have long been of inter-
est to surgeons and mental health professionals who work 

with persons with extreme obesity. The literature in this area 
is reviewed in detail in Chap.   2    . Kalarchian and colleagues 
[ 20 ] conducted clinical assessments of candidates adminis-
tered independently of the psychological screening process 
for bariatric surgery with the expectation that patients would 
be more forthcoming about their symptoms in this context. At 
the time of screening, 38 % of candidates met criteria for at 
least one Axis I disorder, which includes diagnoses such as 
mood and anxiety disorders. This rate increased to 66 % 
when considering the lifetime history of having at least one of 
these disorders. They also reported that 28.5 % of their sam-
ple met criteria for a personality disorder. The authors sug-
gest that the rates of psychopathology may be higher among 
bariatric surgery patients, compared to community samples, 
because of the treatment-seeking nature of the group, the 
severity of obesity among bariatric surgery patients, and the 
associated medical comorbidities linked to obesity [ 20 ]. 

 Given these fi ndings, information on past and current psy-
chological functioning/symptoms, use of psychotropic medi-
cation, outpatient and inpatient mental health treatment, and 
previous psychological testing (e.g., neuropsychological 
reports, psychiatric disability claims) can be helpful in 
understanding the nature and severity of any existing psy-
chopathology. How recently the patient was in treatment, the 
length, and the patient’s adherence to treatment can shed 
light on the psychological issues as well. When evaluating a 
patient’s suitability for bariatric surgery, lifetime or current 
psychopathology, even severe psychopathology, does not 
necessarily prevent a patient from proceeding with surgery 
[ 2 ,  3 ]. Instead, a goal of the pre-bariatric surgery psychologi-
cal consultation should be to assess if existing psychopathol-
ogy is as well managed as possible during the perioperative 
period with the intent of limiting the risk of treatment nonad-
herence, to reduce symptom interference with weight-loss 
efforts (e.g., low motivation impacting physical activity 
level), and to verify that patients have the cognitive capacity 
to give informed consent for surgery. Thus, the behavioral 
health provider is assisting the surgical team in managing 
severe mental illness for as many patients as possible. This 
strategy allows more patients the opportunity to take advan-
tage of the potential benefi ts of bariatric surgery [ 21 ]. 

 A substantial percentage of patients seeking bariatric sur-
gery report taking one or more psychotropic medications at 
the time of their psychological consultation [ 11 ,  12 ,  14 ]. This 
rate of psychotropic medication usage is approximately six 
times higher than the general population [ 2 ]. The long- term 
effectiveness of these medications on weight-loss outcome 
and psychological symptom management, as well as the 
pharmacokinetics of psychotropic medication in general 
after bariatric surgery, is unclear at the present time. However, 
some common practices have emerged to assist in the poten-
tial absorption of these medications [ 2 ]. For example, patients 
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are often transitioned from sustained-release to instant-
release formulations of their psychotropic medications. 
   Some programs direct patients to crush their medications 
(especially post-Roux-en-Y gastric bypass [RYGB]) in an 
effort, at least in theory, to promote absorption. Patients on 
these medications should be carefully monitored for changes 
in their psychiatric symptoms after surgery and by a health 
care provider familiar with bariatric surgery.  

    Substance Use Habits 

 Use of nicotine, alcohol, narcotic pain medication, and illicit 
drugs are commonly assessed in the psychological consulta-
tion [ 16 ]. A discussion of patients’ current and past substance 
use is important not only to assess for substance abuse or 
dependence, but also to facilitate a review of postoperative 
recommendations regarding substance use. Patients can be 
educated about how their substance use may need to be mod-
ifi ed in an effort to reduce perioperative risks (e.g., dehydrat-
ing effects of caffeine, risk of ulcers and blood clots from 
nicotine, liver complications from alcohol use). 

 Alcohol use after bariatric surgery has received signifi -
cant attention in the popular press and more recently in the 
scientifi c literature; thus, patients may have questions about 
risk of addiction after surgery. Although a signifi cant per-
centage of bariatric surgery patients (32.6 %) meet criteria 
for a lifetime history of substance abuse disorder, only a 
small percentage (1.7 %) of patients meet criteria for a sub-
stance use disorder at the time of their psychological consul-
tation [ 20 ]. Behavioral health providers can discuss with 
patients the function that substance use has played in the past 
(i.e., to manage sleep diffi culties, chronic pain, or negative 
affect) and work to generate lower-risk behaviors that can 
replace substance use postoperatively. Those patients who 
acknowledge current substance abuse and dependence are 
commonly referred for treatment prior to proceeding with 
bariatric surgery [ 2 ,  4 ,  5 ,  11 ,  22 ].  

    Knowledge About Bariatric Surgery 

 The importance of preoperative patient education and 
informed consent for this elective surgery cannot be over-
stated. Bariatric surgery requires lifelong behavioral 
changes for optimal outcome and for a reduction in the risk 
of medical complications (e.g., dehydration, dumping syn-
drome, vitamin defi ciencies). During the consultation, 
patients can be asked to explain bariatric surgery proce-
dures and to describe known risks or possible complica-
tions. This allows the behavioral health clinician to assess 
the amount of information the patient has already gathered 

about the desired bariatric surgery and the accuracy of that 
information [ 7 ,  16 ]. Patients can be asked to describe the 
postoperative dietary and lifestyle recommendations for 
thoroughness and accuracy. Most patients are generally 
familiar with this information from speaking with other 
patients, postings on the Internet, or speaking with a medi-
cal provider. Those who have signifi cant gaps in their 
understanding of surgery can be further assessed for moti-
vation, reading comprehension, literacy, cognitive capacity, 
or seriousness about proceeding with surgery. Some patients 
may indicate that they have assigned the responsibility of 
learning the perioperative educational information to a 
 support person; however, it is vital that patients with the 
capacity to review and process this information themselves 
do so. Overall, the clinical team should have a reasonable 
expectation that each patient will be adherent with the 
 postoperative dietary regimen as evidenced by active 
 participation in the preoperative education process.  

    Adherence with Medical/Psychological 
Treatment 

 A critical goal during the consultation is to gather informa-
tion about the patient’s adherence to past medical and/or psy-
chological treatment to develop an estimation of the 
likelihood of their future adherence to the post-bariatric sur-
gery regimen. Adherence information can be gathered from 
the patient based on their medication habits, frequency of 
missed medication doses, adherence with treatment recom-
mendations, self-discontinuation of medication, and drop-
ping out of past treatment programs. If a patient has diabetes 
or a similar chronic illness, the patient’s health behaviors 
relevant to that condition can be reviewed (e.g., testing fre-
quency for blood glucose levels, HbA1c levels, etc.). Any 
opportunity to speak with other treating providers or to 
review medical records also can be a source of information 
about past treatment adherence. If an adherence issue is pres-
ent, suggestions for improving the behavior going forward 
can be provided to the patient (e.g., establishing behavioral 
reminders for medication), as well as education about how 
dietary/vitamin adherence will be essential for long-term 
safety and success.  

    Social Support 

 The availability of emotional, functional, and informational 
support should be assessed as these resources can be benefi -
cial to patients and to the surgical practice. Specifi cally, 
patients can be asked about the type and quality of their 
 current primary social relationships (i.e., romantic partners, 
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parents, children, friends, coworkers, other bariatric surgery 
patients) and how these individuals may react to the common 
changes that occur after surgery [ 14 ,  16 ]. An understanding 
of the nature and stability of their current relationships is 
useful, as well as any acute medical or psychiatric issues in 
their partner, the presence of domestic violence, fi nancial 
stressors, an impending marital separation, caregiving 
responsibilities, etc. Patients sometimes are reluctant to tell 
other people about their decision to have bariatric surgery 
and may benefi t from guidance on how to recruit positive 
social support. In addition, patients can be encouraged to 
involve their existing support people in educational semi-
nars, medical and RD appointments, nutritional classes, and 
support group meetings.  

    Psychosocial Stressors/Recent Life Events 

 Major life events can distract patients from the intense life-
style modifi cations required perioperatively. As such, a 
review of ongoing or anticipated psychosocial stressors is 
relevant for the appropriate timing of bariatric surgery. 
Patients can work with the surgical team to plan their proce-
dures for a relatively low-stress time period if possible (e.g., 
summer break for teachers). Since it is recommended that 
patients allow several weeks to focus on surgery [ 7 ], a post-
ponement after a recent marital separation, signifi cant/acute 
health problem of a family member, or the death of a loved 
one may be recommended.  

    Legal Issues 

 A brief review of past or current litigation, arrests, or pending 
legal issues is useful for treatment planning purposes [ 16 ]. 
These circumstances may interfere with the patient’s ability 
to be present for postoperative medical care and to control 
access to appropriate dietary options (e.g., incarceration). 
The timing of bariatric surgery may need to be postponed 
until such cases are resolved and the patient’s availability for 
standard postoperative care can be better assured.   

    Psychometric Measures 

 The use of psychometric measures during pre-bariatric sur-
gery psychological consultations varies widely [ 4 ]. Some 
behavioral health providers use none, while others include an 
extensive battery of measures that include symptom invento-
ries or personality assessments. Perhaps no standardized pro-
tocol has yet emerged because only a few measures have been 
validated for use with bariatric surgery patients and none 

have been shown to reliably predict postsurgical weight loss 
or psychosocial outcomes [ 3 ]. Nonetheless, measures of eat-
ing pathology, mood disorders, substance use disorders, and 
personality inventories are commonly incorporated into the 
psychological consultations [ 4 ]. Survey results indicate that 
about 69 % of clinicians use at least one symptom inventory 
or screening instrument. More specifi cally, nearly 52 % of 
clinicians use scales that assess depressive symptoms, 36 % 
use inventories of disordered eating, 42 % use objective per-
sonality tests, and 33 % use tools to assess cognitive impair-
ment. Only about 3 % of clinicians report using projective 
personality tests [ 4 ]. Certainly, the cost of the assessment 
instruments, the necessary clinician training and their previ-
ous familiarity with the instruments, and the time associated 
with administering and scoring the measures have an impact 
on which measures are selected [ 23 ]. The following are sev-
eral commonly used measures (for a comprehensive review 
of specifi c measures used with bariatric surgery patients, see 
Peterson et al. [ 23 ]): 

    Beck Depression Inventory 

 The Beck Depression Inventories (BDI and BDI-II) are the 
most frequently used measures of depressive symptoms 
among behavioral health providers conducting pre-bariatric 
surgery psychological consultations [ 4 ]. The BDI-II is a 
21-item self-report questionnaire that assesses depressive 
symptomatology for the previous 2 weeks on a 4-point scale 
and includes items on mood, suicidal ideation, somatic 
changes, and cognitive symptoms with higher scores 
 indicating more symptomatology [ 24 ]. The reliability and 
validity of this measure have been well documented among 
various patient populations, and patients with class III obesity 
have been shown to have signifi cantly higher BDI-II scores 
than their less obese counterparts [ 25 ]. The association with 
severe obesity may result from the number of somatic items 
included in the BDI (concerns with physical health, fatigue) 
that may be related to obesity rather than depression. This is 
particularly problematic given that untreated or undertreated 
depression may delay bariatric surgery [ 10 ]. Thus, if using 
the inventories, the clinician should investigate item level 
information rather than simply the total score [ 26 ]. Both the 
Hamilton Rating Scale for Depression (Ham-D) and the 
Patient Health Questionnaire (PHQ-9) also can be used to 
assess depressive symptoms. The Ham-D is administered by 
a health care professional and surveys the type and magnitude 
of depressive symptoms [ 27 ]. The PHQ-9 is a quickly scored 
self-report screening instrument for measuring the severity of 
depression [ 28 ]. Because these two measures have less focus 
on the somatic features of depression, they may more accu-
rately assess mood among bariatric surgery patients.  

K.L. Applegate and K.E. Friedman



39

    Questionnaire for Eating and Weight 
Patterns-Revised 

 Questionnaire for Eating and Weight Patterns-Revised 
(QEWP-R) is a self-administered measure that assesses 
for the presence of binge episodes, the frequency of such 
episodes, rapid eating, eating past feeling full, eating when 
not hungry, disgust after overeating, and other eating experi-
ences [ 29 ]. This scale also assesses for purgative behaviors 
including: self-induced vomiting; fasting; excessive exercis-
ing; and abuse of laxatives, diuretics, and diet pills. Although 
the QEWP-R may be a useful screening measure for BED, 
this instrument is not intended as a diagnostic tool as the 
agreement between the QEWP-R and structured clinical 
interviews is only moderate. 

 The estimates of BED among bariatric surgery patients 
vary widely, related at least in part to the assessment method 
used (e.g., self-report questionnaire vs. clinical interview) 
[ 18 ]. Patients may over- or underreport disordered eating 
behavior on the QEWP-R, and the concepts of binge volume 
and loss of control may be diffi cult for people to answer reli-
ably without additional prompting from a well-trained clini-
cian. Overall, the discrepancies between interview and 
questionnaire data on the prevalence rates of BED suggest 
that a clinical interview is necessary to assign a valid diagno-
sis of BED [ 18 ].  

    Symptoms Checklist-90-R 

 The Symptoms Checklist-90-R (SCL-90-R) is a 90-item self-
report questionnaire designed to assess a broad range of 
 psychiatric symptoms [ 30 ]. There are nine primary  dimensions: 
somatization, obsessive–compulsive, interpersonal sensitivity, 
depression, anxiety, anger–hostility, phobic anxiety, paranoid 
ideation, and psychoticism (social isolation). In addition, 
three global indices measure overall psychological distress: 
Global Severity Index, Positive Symptom Index, and Positive 
Symptom Distress Index. Normative data are now available 
for weight-loss surgery patients on this instrument showing 
good internal consistency and validity ratings when used as a 
screening instrument during assessments [ 31 ].  

    Minnesota Multiphasic Personality Inventory-2 

 Minnesota Multiphasic Personality Inventory-2 (MMPI-2) is a 
567 true/false questionnaire that includes validity and clinical 
scales that tap a wide range of personality and psychopathol-
ogy domains [ 32 ]. Though the scale is lengthy to complete, 
has a copyright fee, and requires training to learn the scoring 
procedure, Walfi sh and colleagues [ 10 ,  33 ] have highlighted 

the benefi t of including a psychometric measure with a validity 
scale because patients may have motivation to minimize their 
symptoms on the inventory. Those who engage in  impression 
management in this way may require special instructions or 
repeated administrations before producing valid profi les. New 
research on the use of the restructured form of this instrument 
(MMPI-2-RF) is underway, investigating its psychometric 
properties among bariatric surgery patients.   

    Treatment Planning 

 In 2008, the American Association of Clinical Endocrinolo-
gists, The Obesity Society, and the American Society for 
Metabolic and Bariatric Surgery (AACE/TOS/ASMBS) 
published bariatric guidelines that included a section on 
psychiatric factors to be considered in the assessment and 
selection process [ 34 ]. They recommended a psychosocial–
behavioral evaluation, which assesses environmental, famil-
ial, and behavioral factors for all patients before bariatric 
surgery. Those patients with a known or suspected psychiat-
ric illness would be referred on to a formal mental health 
evaluation before surgery. Overall, these guidelines high-
light the importance of determining a patient’s ability to 
incorporate the necessary nutritional and behavioral 
changes associated with bariatric surgery. These guidelines 
are being updated and the updated version is scheduled for 
publication in 2013. 

 Greenberg et al. [ 2 ] published an update on evidence- based 
guidelines for pre-bariatric surgery behavioral treatment plans 
covering a variety of areas including psychopathology, disor-
dered eating patterns, and substance abuse. Nevertheless, sur-
gical programs and behavioral health providers vary in the use 
of these guidelines in treatment recommendations and plan-
ning. Regardless, certain issues are generally considered to be 
contraindications for surgery, including current substance 
abuse, active psychosis, purgative behaviors (specifi cally self-
induced vomiting), untreated or undertreated psychopathol-
ogy, and documented medical nonadherence [ 4 ,  11 ]. 

 If patients present with a clinical issue that may impact 
their suitability for bariatric surgery, a brief behavioral inter-
vention may be indicated. Recently, Heinberg and colleagues 
published examples of such interventions for alcohol abuse 
and binge eating [ 22 ,  35 ]. According to their alcohol proto-
col, patients are initially categorized into high, medium, and 
low risk for alcohol misuse after surgery. Patients who are 
actively abusing substances are referred for substance abuse 
treatment and nonsurgical weight-loss intervention for 
1 year. Those patients with a history of substance abuse, a 
strong family history of substance abuse, evidence of drug- 
seeking behavior, or patterns of frequent social drinking are 
referred to a 90-min relapse prevention/psychoeducational 
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group prior to surgery. During this session, patients are edu-
cated about the increased intoxicating effects of alcohol after 
surgery, the risk for prolonged intoxication, the high caloric 
value of alcohol, the risk of liver problems, and the disinhib-
iting effects of alcohol on food intake. The authors encour-
age additional research to examine the effi cacy of such 
preoperative educational programs on reducing alcohol 
abuse after bariatric surgery. The binge eating protocol con-
sists of a brief 4-session preoperative cognitive behavioral 
group intervention [ 35 ]. Those patients who responded posi-
tively to this intervention lost a signifi cantly greater percent 
of their excess weight (%EWL) at 6 and 12 months than 
those who did not respond. Overall, these problem-specifi c 
cognitive behavioral interventions for bariatric surgery 
patients show great promise in improving readiness and suit-
ability for bariatric surgery. 

 The decision to defer an eligible patient’s bariatric sur-
gery for psychosocial reasons should be made with great 
care because these treatment plans can generate frustration, 
disappointment, and anger among patients, who then may 
not return to the program. Thus, potential psychosocial con-
cerns must be considered in the context of the likely medical 
and functional benefi ts of moving forward with surgery. 
Pawlow and colleagues [ 12 ] reported that they deferred 
15.8 % of their patients based on the results of the psycho-
logical consultation and that only 10 % of those delayed 
patients went on to have bariatric surgery within 27 months 
of the deferral. Friedman and colleagues [ 11 ] reported 
greater success with transitioning delayed patients through a 
behavioral treatment plan to surgery; 56 % of their deferred 
patients ultimately went on to have surgery. Several factors 
were noted as strategies to increase the chances of moving 
patients toward surgery, including (1) a tracking system to 
manage patients currently completing a behavioral treatment 
plan, (2) detailed written instructions for patients about the 
steps they need to take, and (3) case management to assess 
each patient’s progress with the set goals [ 12 ]. 

 While the majority of patients are cleared for surgery at 
the time of their initial evaluation, some have argued that 
requiring all patients to undergo a psychological evaluation 
before bariatric surgery is a manifestation of weight-related 
bias and represents just another “obstacle” for patients. 
However, while most non-bariatric surgical patients are not 
required to see a mental health provider prior to approval for 
their procedures, some forms of surgery are greatly affected 
by, and greatly affect, psychological and behavioral factors. 
Thus, a psychological consultation seems warranted in this 
context [ 6 ]. As more empirical data emerge on predictors of 
long-term bariatric surgery success, there will likely be a 
clearer picture on the most relevant psychological and behav-
ioral factors to address preoperatively. Until that time, the 
pre-bariatric surgery psychological consultation can be 

 conceptualized as an educational opportunity for patients, 
a time to review behavioral preparations, and a chance to 
discuss potential obstacles to weight-loss success [ 5 – 7 ].  

    Clinician Preparation 

 As noted previously, there is a good degree of variability 
regarding the nature of the preoperative psychological evalua-
tion. While some programs have doctoral-level health psy-
chologists who specialize in eating disorders and obesity on 
staff within the surgical clinic, other centers may refer their 
patients to community-based providers who may have less 
experience with bariatric surgery. To better understand the 
potential issues associated with developing a credential for 
bariatric behavioral health providers, West-Smith and Sogg 
[ 36 ] conducted a survey of the members of ASMBS. Of the 
respondents, 95 % believed that specialty knowledge in bariat-
ric surgery was important and 87 % indicated that prior clini-
cal experience was central to performing these consultations. 

 Content knowledge and clinical experience for clinicians 
enhances the quality of the psychosocial consultation for 
patients and likely improves the resulting behavioral treat-
ment plan. Inexperienced clinicians may defer a patient for 
surgery unnecessarily or clear a patient for surgery before a 
relevant clinical issue can be addressed. These treatment 
decisions ultimately can have a signifi cant impact on the 
overall quality of the patient’s medical care and, as with any 
medical intervention planning, should be undertaken only by 
qualifi ed professionals and based on empirical information 
when available.  

    Conclusion 

 The pre-bariatric surgery psychological consultation serves 
many purposes including enhancing behavioral preparation 
for surgery, educating patients about psychosocial aspects of 
the bariatric surgery experience, and building rapport for 
future clinical support as needed. Although the consultation 
may be viewed as merely another requirement in getting 
patients to surgery, when done well, the session can benefi t 
both the patient and the surgical team. 

 The use of empirical literature and sound clinical judg-
ment to inform and justify clinical decision making is critical 
for the appropriate preoperative treatment planning of bariat-
ric surgery candidates. There is a high bar when deferring or 
denying a patient for medically indicated surgical care for 
psychosocial reasons. If at all possible, the behavioral health 
provider and the surgical team can develop a plan to mini-
mize the potential impact of the identifi ed psychosocial 
issues on the patient’s perioperative experience. The focus of 
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the pre-bariatric surgery psychological consultation remains 
on assisting patients to better prepare for bariatric surgery 
through multidisciplinary treatment planning, rather than on 
preventing complex patients from progressing to surgery.  

    Question and Answer Section 

    Questions 

     1.    All of the following may require a behavioral treatment 
plan prior to proceeding with bariatric surgery EXCEPT:
    A.    A suicide attempt within the past 30 days with subse-

quent psychiatric hospitalization   
   B.    Active alcohol dependence and refusal to seek 

treatment   
   C.    Binge eating disorder   
   D.    Florid psychosis resulting from medication nonadher-

ence in a patient with paranoid schizophrenia       
   2.    Which of the following is NOT a common psychometric 

measure used by behavioral health providers working 
with bariatric surgery patients?
    A.    The Beck Depression Inventory-II   
   B.    Rorschach Projective Technique   
   C.    Minnesota Multiphasic Personality Inventory-II   
   D.    Questionnaire on Eating and Weight Patterns-Revised       

   3.    If a patient is diagnosed with alcohol dependence during 
the pre-bariatric surgery psychological consultation, a 
typical recommendation by the behavioral health pro-
vider would be:
    A.    Proceed with surgery and reduce alcohol intake for 

the fi rst 3 months.   
   B.    Patient should never have bariatric surgery because of 

   their substance abuse.   
   C.       Proceed with surgery and request a medical staff 

member to prescribe Antabuse.   
   D.    Refer the patient for long-term substance abuse 

treatment.          

    Answers 

     1.     C . Binge eating disorder is not generally considered a 
behavioral contraindication for bariatric surgery [ 2 ].   

   2.     B . The Rorschach Projective Technique is used by less 
than 1 % of behavioral health providers working with bar-
iatric surgery patients [ 4 ].   

   3.     D . One of the most common psychosocial reasons to 
defer a patient for bariatric surgery is substance abuse/
dependence. A recent paper suggests that patients with 
alcohol dependence attend substance abuse treatment 
and pass drug screens for at least 1 year prior to bariatric 
surgery [ 22 ].          
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           Chapter Objectives 

     1.    To appreciate the psychosocial issues of patients who 
have undergone bariatric surgery   

   2.    To review studies that have examined specifi c psychoso-
cial issues after bariatric surgery, including depression, 
suicide, eating pathology, and substance abuse   

   3.    To understand the role of behavioral adherence and social 
support in optimizing postoperative outcomes      

    Introduction 

 Bariatric surgery is considered the most effective treatment 
for severe obesity (body mass index [BMI] ≥40 kg/m 2 ), 
resulting in an average weight loss of 25–35 % of initial body 
weight. As a result of this dramatic decrease in weight, as well 
as other signifi cant reductions in medical comorbidity and 
increased longevity, bariatric surgery has become an increas-
ingly common procedure. Unfortunately, despite successful 
outcomes for many bariatric surgery patients, there is consid-
erable variability in outcome. A subset of patients struggles to 
lose the expected amount of weight, whereas others, although 
initially successful, regain a considerable amount of weight 
within the fi rst few years following surgery. This regain can 
even reverse the improvement in comorbidities initially seen 
after surgery. Reasons for weight regain are generally not 
well understood. Although biological mechanisms such as 

metabolic changes, anatomical and physiological adaptations, 
and alterations in gut and adipocyte hormones have been 
 posited, the majority of putative factors relate to behavior, 
compliance, and psychosocial factors. 

 As bariatric surgery procedures continue to grow, it is criti-
cal that clinicians and researchers better elucidate the psycho-
social correlates related to weight loss and psychosocial 
outcomes following surgery. This chapter aims to synthesize 
the current literature regarding the association between bariat-
ric surgery outcomes and psychosocial correlates in hopes of 
helping providers optimally facilitate postoperative behavior 
change. A number of psychosocial characteristics of bariatric 
surgery patients were reviewed in   Chap. 1     by Sarwer and col-
leagues; this chapter will examine psychiatric comorbidities 
such as depression, suicide, eating pathology, and alcohol 
abuse that impact postoperative adjustment and management. 
Further, changes in psychosocial variables of interest such as 
quality of life and body image will be reviewed. Finally, behav-
ioral and social factors, including adherence and social sup-
port, that impact postoperative outcome will be summarized.  

    Psychiatric Comorbidity 

    Depression 

 As noted in   Chaps. 1     and   2    , depression and obesity have 
been linked in a large number of studies. This suggests a 
vulnerability for depression in bariatric patients both preop-
eratively as well as postoperatively. Postoperatively, across 
a range of procedures, studies suggest that psychiatric 
comorbidity, particularly depression, is associated with less 
positive outcomes. For example, patients with two or more 
psychiatric disorders lost 10.8 BMI units after laparoscopic 
adjustable gastric banding (LAGB) compared to 16.1 BMI 
units in patients without a psychiatric diagnosis [ 1 ]. 
Similarly, poorer weight loss outcomes as measured by per-
cent excess weight loss in laparoscopic sleeve gastrectomy 
(LSG) patients with a clinically diagnosed mood disorder 
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(e.g., major depression, bipolar affective disorder) were 
found at 1, 3, 6, and 9 months compared to those without a 
psychiatric diagnosis [ 2 ]. However, the groups were equiva-
lent by 1 year post-LSG. Further, after removing patients 
with bipolar disorder from the analyses, no signifi cant dif-
ferences were found in the percentage of excess weight loss 
(%EWL) between patients with and without a lifetime his-
tory of depressive disorders [ 2 ]. Similar fi ndings have been 
noted with Roux-en-Y gastric bypass (RYGB) patients. 
After adjusting for baseline BMI and other demographic 
covariates including gender, race, and age, a lifetime history 
of a mood disorder was associated with smaller decrease in 
BMI at 6-month follow-up [ 3 ]. Similarly, a lifetime history 
of an anxiety disorder was associated with poorer outcomes. 
Interestingly, current mood, anxiety, substance, and eating 
disorders were not associated with smaller weight losses [ 3 ]. 
Further, personality disorders (e.g., borderline personality 
disorder, narcissistic personality disorder, avoidant person-
ality disorder) were not related to weight loss outcomes [ 3 ]. 

 These studies have focused on the formal clinical diagno-
ses of major depression and other mood disorders. However, 
less robust predictive value has been demonstrated when 
examining depressive symptoms with paper and pencil ques-
tionnaires. Nevertheless, it is important to remember that 
while the presence of specifi c psychiatric diagnoses may be 
associated with smaller weight losses, these weight losses, 
and improvements in weight-related health problems, are 
still far more impressive than seen with more conservative 
weight loss treatments such as lifestyle modifi cation and 
pharmacotherapy. 

 While the presence of preoperative depression may infl u-
ence the magnitude of the postoperative weight loss, surgi-
cally induced weight loss has a clear, positive benefi t on 
depressive symptoms as well as quality of life. Reductions 
of more than 50 % in Beck Depression Inventory scores 
have been demonstrated from baseline to 1 year post 
LAGB. Reductions on this measure as well as an interview- 
based assessment of depression also have been shown 
1–2 years following RYGB. In a study of RYGB patients, 
the point prevalence of diagnosis of depression as measured 
by structured clinical interviews dropped from 33 % preop-
eratively to 16.5 % between 6 and 12 months postopera-
tively and to 14 % between years 2 and 3 [ 4 ]. However, no 
signifi cant declines were demonstrated on point prevalence 
of anxiety disorders [ 4 ]. Of note, current or lifetime history 
of depressive disorders did not relate to weight loss out-
comes. However, individuals with both depression and anxi-
ety  disorders—either currently or in their past—at baseline 
assessment had poorer weight loss outcomes [ 4 ]. A chal-
lenge to researchers and clinicians in understanding these 
fi ndings is the high co-occurrence of mood disorders, such 
as depression and anxiety disorders. Indeed, many symp-
toms (e.g., sleep disturbance, negative cognitions) are pres-

ent in both conditions. Future work that includes careful 
assessment of all types of psychiatric conditions may help 
illuminate the role of these disorders on postsurgical weight 
loss and the impact of weight loss on psychiatric 
symptoms. 

 A number of features of depression may make patients 
more vulnerable to poorer outcome and/or weight regain. 
Appetite disturbance is a key feature, as is avolition and a 
loss of energy. Further, there is a close association between 
binge eating disorder (BED) and depression, with the two 
disorders occurring together in approximately 50 % of 
patients. Finally, the majority of mood stabilizers, antide-
pressants, and atypical antipsychotics have obesogenic side 
effects. Preoperatively, almost three-quarters of patients 
report a lifetime history of psychotropic medication use 
whereas current psychotropic medication use is reported by 
approximately half of bariatric candidates. Long-term use 
of these medications holds the potential to negatively 
impact weight loss outcomes, a particularly relevant issue 
for younger surgery patients who may be on these medica-
tions for the rest of their lives and gain weight 
accordingly. 

 A related area of concern is the potential impact of a 
given procedure on the effi cacy of psychotropic medica-
tions. Although many patients’ medications related to met-
abolic illness are reduced or discontinued following 
surgery, many patients remain on their psychiatric medica-
tions. Unfortunately, the pharmacokinetics of psychotropic 
medications after surgery are not well understood. 
Dramatic changes in the absorption of medication may occur 
due to altered drug metabolism, reduced surface area of the 
gastrointestinal tract, and altered fat mass after surgery [ 5 ]. 
Studies modeling dissolution rates of antidepressants vary 
considerably. There is potential noted for dissolution to be 
increased, decreased, or to remain essentially unchanged [ 5 ]. 
Thus, there is a lack of evidence to inform clinicians with 
regard to differences in absorption, dissolution, and metabo-
lism of medications after the different surgical procedures. 
Recently, a study compared post-RYGB patients to nonsur-
gical controls on sertraline (Zoloft) plasma levels. Both 
groups were matched on BMI, age, and gender [ 6 ]. Maximal 
plasma concentration and plasma concentration/time curve 
of the drug were signifi cantly smaller than the nonsurgical 
controls [ 6 ]. 

 For these reasons, it is recommended that patients be 
monitored closely by their prescribing providers—a con-
cerning high percentage of whom are primary care physi-
cians rather than psychiatrists—in the immediate 
postoperative period to assess potential problems with their 
psychotropic medications. Closer monitoring throughout 
the fi rst year is warranted with examination of plasma lev-
els for medications that have documented therapeutic 
ranges [ 5 ].  
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    Suicide 

 Overall, the impact of weight loss on mood-related improve-
ment is highly encouraging. However, for a subset of patients, 
there may be worsening of psychiatric symptoms. Over the 
past decade, there has been concern related to the observa-
tion of higher rates of suicide among bariatric patients post-
operatively compared to the population as a whole or 
compared to obese individuals who do not undergo weight 
loss surgery [ 7 ]. Although longevity is largely increased by 
bariatric interventions, deaths by accident, drug overdose, 
and suicide have all been documented postoperatively [ 7 ,  8 ]. 

 In the suicide literature, a number of risk factors for sui-
cide have been repeatedly observed. These include psycho-
pathology, depression, anxiety, personality disorders, eating 
disorders, alcohol and substance abuse, and chronic medical 
illness. All of these risk factors are more prevalent in persons 
with extreme obesity presenting for surgery. Indeed, although 
research data is somewhat equivocal regarding whether obe-
sity is a risk, protective, or unrelated factor to suicide, a posi-
tive association between obesity and suicide has been 
observed most frequently in the literature [ 9 ]. Further, one 
study demonstrated that there is a 73 times greater preva-
lence of suicide history among bariatric patients when com-
pared to the population. These past attempts are particularly 
concerning given that past suicide attempts are the strongest 
risk factor for future suicide deaths. 

 A number of possible explanations of the occurrence of 
suicide after bariatric surgery have been offered. For exam-
ple, presurgical psychological distress could be exacerbated 
if the outcomes of surgery were disappointing, or failed to 
yield the improvements in quality of life that patients 
expected. Indeed a dramatic increase in rates of depressive 
and anxiety disorders and episodes, as late as 13–15 years 
post-bariatric surgery, have been observed. Additional puta-
tive factors include dissatisfaction with body image follow-
ing dramatic weight loss, particularly with loose redundant 
skin, alterations in metabolic biomarkers such as a decrease 
in serum cholesterol, disinhibition and impulsivity secondary 
to altered absorption of alcohol, hypoglycemia, and changes 
in the pharmacokinetics of psychotropic drugs [ 9 ,  10 ]. 

 In addition to identifying reasons why bariatric patients 
may be at risk of worsening depression and/or suicidal 
behavior, it is vitally important that clinicians involved in 
management of obesity, regardless of specialty, appreciate 
that depression and suicide are signifi cant threats. Even after 
improvement or resolution of the obesity, the underlying 
psychopathology related to suicide likely remains for many 
individuals. Preoperative psychopathology remains one of 
the most parsimonious explanations for the recurrence of 
depression and suicidal behavior postoperatively in a psychi-
atrically vulnerable population. Thus, additional monitoring 
and treatment of at-risk patients may be the best strategy to 
prevent suicides in bariatric patients.  

    Disordered Eating 

 Because of variability in weight loss after bariatric surgery, a 
body of research has examined the prevalence and effects of 
disturbed eating on weight loss outcomes. This literature is 
reviewed in detail in Chap.   4    . Patients with extreme obesity 
frequently report pathological eating habits, such as binge 
eating disorder (BED) and night eating syndrome (NES) 
[ 11 ]. BED is one of the most common psychiatric disorders 
endorsed by patients prior to surgery, present in approxi-
mately one in ten bariatric surgery candidates [ 12 ]. 
Preoperative BED patients do not differ signifi cantly on BMI 
from non-BED patients. However, these patients often expe-
rience greater psychosocial distress and psychiatric comor-
bidities. Although binge eating episodes often decrease or 
cease immediately following surgery, long-term studies sug-
gest symptoms can reemerge postoperatively. However, due 
to physical restrictions after surgery, it is often impossible 
for patients to eat the objectively large amounts of food typi-
cally characterizing binge eating. 

 For this reason, there has been discussion about the use of 
the formal diagnostic criteria for BED in persons who have 
undergone surgery. While some researchers have used the 
traditional Diagnostic and Statistical Manual of Mental 
Disorders (DSM) IV criteria to examine binge eating 
 postoperatively, other investigators have utilized modifi ed 
criteria that often exclude a specifi cation of “an objectively 
large amount of food.” Instead, several researchers have 
hypothesized that a subjective sense of loss of control (LOC) 
may be a critical component of disordered eating following 
surgery. Supporting this postulation, a growing body of lit-
erature reveals high rates of subjective LOC eating in bariat-
ric surgery patients. For instance, Kofman and colleagues 
[ 13 ] examined disordered eating patterns in 437 gastric 
bypass patients between 3 and 10 years postsurgery. 
Surprisingly, half of participants (49.9 %) endorsed times 
when they felt they could not stop eating or control the 
amount they were eating. Using modifi ed criteria for BED, 
which included the consumption of subjectively large quan-
tities of food, 18 % of patients met the criteria for BED. In 
addition, 46 % of participants reported frequently consuming 
small quantities of food with LOC over an extended period 
(similar to “grazing” described in Chap.   4    ), with 72 % of 
patients reporting this pattern 2 or more days per week. 
These fi ndings underscore the prevalence of eating with 
LOC following bariatric surgery. In order to more accurately 
capture patterns of disordered eating, it may be important 
to cultivate criteria that conceptualize LOC and number of 
eating episodes as vital components to disordered eating 
 patterns after surgery. 

 Unfortunately, maladaptive eating patterns following 
 surgery can have a negative impact on both surgical and 
 psychological outcomes. LOC eating is often related to 
the consumption of more calories and a higher intake of 
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 carbohydrate and fat. As a result, postoperative disordered 
eating often has a negative impact on weight loss outcomes 
[ 14 ]. Several long-term outcome studies have highlighted a 
relationship between LOC eating and weight regain. Similar 
results have been found for patients who specifi cally engage 
in postoperative graze eating. Research also indicates that 
bariatric surgery patients with disordered eating report sig-
nifi cantly lower quality of life [ 13 ]. Although the literature in 
this area is not conclusive, postsurgical LOC eating may rep-
resent both eating-specifi c and global distress. 

 Given the frequency of eating disorders among preopera-
tive patients and the negative impact of disordered eating on 
psychosocial correlates, research has examined whether an 
eating disorder diagnosis prior to surgery is related to disor-
dered eating postoperatively. (This literature also is reviewed 
in Chap.   4    .) White and colleagues [ 14 ] have suggested that 
both preoperative objective and subjective LOC is highly 
predictive of LOC eating postsurgery. Saunders [ 15 ] also 
found that 80 % of patients who endorsed binge eating or 
grazing with LOC prior to surgery experienced LOC an aver-
age of 3–5 times per week 6 months postsurgery. Thus, these 
fi ndings suggest that preoperative disordered eating is closely 
related to maladaptive eating patterns postsurgery. 

 However, whether preoperative eating disorders are 
related to poor prognosis remains highly debated. While 
some recommend that patients with eating disorders not 
undergo surgery until they receive targeted treatment, others 
contend that having binge eating, night eating, or graze eat-
ing should not disqualify patients from surgery. These 
diverging opinions accurately refl ect the confl icting litera-
ture on the impact of preoperative eating disorders (namely, 
BED) on psychosocial outcomes. While some studies sug-
gest that preoperative BED signifi cantly predicts postopera-
tive weight loss, other research suggests the opposite 
relationship or no relationship at all [ 14 ]. Findings around 
psychosocial correlates are also ambiguous. Some data indi-
cate that patients with BED prior to surgery experience the 
most signifi cant improvements in QOL and psychosocial 
functioning after surgery [ 14 ]. Other research suggests no 
signifi cant difference in measures of QOL and overall dis-
tress in patients with and without preoperative BED/LOC 
eating. At the same time, a 2008 study suggests that patients 
with preoperative disordered eating may experience more 
body image distortion than patients without disordered 
 eating despite similar weight reductions [ 16 ]. Therefore, 
at present, the association between preoperative disordered 
eating and psychosocial outcomes remains unclear. 
Encouragingly, brief cognitive-behavioral interventions for 
bariatric surgery candidates with BED have been shown to 
be highly effi cacious, and responders to such treatment have 
been shown to lose more weight postoperatively than nonre-
sponders. More specifi cally, when compared to nonre-
sponders, patients categorized as positive responders have 

demonstrated signifi cantly greater weight loss at both 6 and 
12 months. 

 Although most studies have examined binge eating, graze 
eating, and night eating, clinical reports have documented 
the development of anorexia nervosa (AN) and bulimia ner-
vosa (BN) postsurgery. Many case studies of AN or BN have 
involved self-induced vomiting, though laxative abuse, food 
restriction, and fasting have also been reported. At times, it is 
diffi cult to make a distinction between eating disorder behav-
iors associated with AN and BN and typical or less common 
postsurgical sequelae. The emergence of vomiting exempli-
fi es this sentiment. Vomiting can occur in patients after sur-
gery as a result of food intolerance or as a means to reduce 
discomfort. Data suggest that vomiting is common among 
postoperative patients (approximately 60 % of patients) with 
12–15 % of patients admitting to vomiting to infl uence 
weight [ 15 ]. For a subgroup of patients, self-induced vomit-
ing may become a method to hasten or maintain weight loss 
[ 17 ]. Given the likelihood of vomiting and other sequelae 
after surgery, some authors contend that the physical changes 
associated with surgery may contribute to the development 
of AN and BN. Arguably, the reinforcing effects of weight 
loss, a heightened focus on weight, and bodily changes 
inherent in the surgery process may all exacerbate eating 
 disorder patterns. 

 Although bariatric surgery is a powerful tool, it is clear 
that eating disorders and pathological eating behaviors can 
emerge postoperatively. The literature suggests that LOC 
and graze eating are the most prominent disordered eating 
patterns among postsurgery patients. There remains a need 
to elucidate the diagnostic criteria for eating disorders after 
surgery, specifi cally in regard to BED. Furthermore, several 
studies suggest that a substantial portion of patients could 
benefi t from targeted treatment. Future research is needed to 
clarify whether treatment of maladaptive eating patterns is 
most useful before or after surgery. Additional prospective, 
long-term studies examining changes in eating patterns over 
time could also help to identify factors that contribute to or 
maintain LOC eating postoperatively.  

    Alcohol and Substance Use 

 Alcohol and substance use are points of concerns both pre-
operatively and postoperatively in bariatric populations and, 
as a result, have received a signifi cant amount of research 
and clinical attention. Current alcohol or substance abuse/
dependence is seen as contraindications for bariatric surgery 
in a number of published guidelines, e.g., those set by the 
American Association of Clinical Endocrinologists/
American Society for Metabolic and Weight Loss Surgery/
The Obesity Society (AACE/ASMBS/TOS) and the National 
Institutes of Health (NIH). Further, the vast majority of 
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 bariatric surgery programs screen for and potentially delay 
and/or deny surgery based upon these issues. A lifetime his-
tory of any substance use disorder is signifi cantly higher in 
weight loss surgery candidates (33.2 %) compared to the 
population at large (14.6 %) [ 12 ]. However, current alcohol 
and substance abuse is remarkably low (<1 %) compared to 
population norms (8.9 %) [ 12 ]. This lower rate has been con-
sistently demonstrated, even in studies in which data collec-
tion is separate and confi dential from the presurgical 
psychological evaluation. Regardless, the majority of bariat-
ric programs require patients to reduce or eliminate problem-
atic alcohol use prior to surgery. 

 In the last several years, the lay press has cited anecdotal 
information regarding “addiction transfer” in post-bariatric 
patients. In this reported phenomenon, patients who can no 
longer “abuse” food are theorized to develop other addiction 
problems. Although this has received a great deal of atten-
tion in the mass media, until recently little empirical data 
was available to understand the risk [ 18 ]. More recently, 
researchers have begun investigating the prevalence of prob-
lematic alcohol use after surgery. However, prevalence of 
substance abuse and other compulsive behaviors is almost 
nonexistent outside of case reports. A Web-based question-
naire indicated that 83 % of self-selected respondents contin-
ued to consume alcohol after RYGB. Among those who 
continue to drink alcohol, 84 % drank one or more alcoholic 
beverages a week and 28.4 % indicated a problem control-
ling alcohol. This was in contrast to only 4.5 % of the sample 
of patients identifying problems managing alcohol prior to 
surgery. However, while 14 % of the sample drank consider-
ably more alcohol after surgery, 15 % of respondents noted 
that they drank considerably less. 

 More recently, longitudinal data across ten bariatric pro-
grams and more than 2,000 patients demonstrated a signifi -
cant increase in alcohol use disorders in the second 
postoperative year [ 19 ]. Specifi cally following RYGB, rates 
of alcohol use disorders were higher in the second year com-
pared to the year prior to and immediately following surgery. 
In more than half of the cases, alcohol use disorders were not 
reported in the year prior to surgery. A number of related risk 
factors were found including male gender, younger age, 
smoking, regular preoperative alcohol use, recreational drug 
use, and lower scores on social support [ 19 ]. In a smaller 
study of longer-term outcomes (13–15 years), Mitchell and 
colleagues [ 20 ] found an increase in alcohol abuse over time 
(2.6 % presurgery to 5.1 % postsurgery) but a decline in alco-
hol dependence (10.3 % presurgery vs. 2.6 % postsurgery). 
In another long-term study (6–10 years post-RYGB), 7.1 % 
of the population had alcohol abuse or dependence before 
surgery, which was unchanged postoperatively, whereas 
2.9 % endorsed alcohol dependence after surgery while not 
endorsing alcohol problems preoperatively [ 21 ]. Others have 
found an alcohol use disorders prevalence of almost 12 % in 

patients who were at least 2 years post-weight loss surgery 
and that current problems were signifi cantly more likely in 
patients with a lifetime history of alcohol use disorders and 
those who underwent an RYGB. In a study examining sub-
stance abuse treatment center admissions, 2–6 % of admis-
sions were positive for a bariatric surgery history [ 22 ]. 

 However, in this and many of the other reviewed studies, 
it is unclear whether reported events are the result of 
increased use in those who were already misusing or abusing 
alcohol prior to surgery, relapse in persons with a history of 
addiction problems who were in remission prior to surgery, 
or new onset cases. Follow-up studies with longer duration 
were associated with higher rates of alcohol use disorders. 
This is concerning as it may point to patients worsening over 
time. Although the majority of studies demonstrate an 
increased risk, particularly with RYGB, it is also important 
to note that most studies do not show prevalence rates signifi -
cantly higher than population norms. 

 Interestingly, two studies have demonstrated better weight 
loss outcomes—at least in the fi rst 2 years—among patients 
with a past substance abuse history as compared to those 
patients without past problems with alcohol or other sub-
stances [ 23 ,  24 ]. It was hypothesized in both studies that 
individuals who have successfully resolved alcohol or 
 substances problems may utilize similar skills in making 
lifestyle changes following surgery. Research has yet to elu-
cidate how long an individual should ideally be abstinent 
before undergoing bariatric surgery. Many programs require 
12 months of documented sobriety, a defensible recommen-
dation given that substance abuse relapse rates fall dramati-
cally after 12 months. 

 Physiological changes following surgery may change vul-
nerability to problematic alcohol use. The pharmacokinetics 
of alcohol differ post-RYGB relative to presurgery and non-
surgical control comparison groups [ 25 ,  26 ]. Pharmacokinetic 
fi ndings in these studies, like those of psychiatric medica-
tions previously described, have varied, likely as a result of 
signifi cant differences in methodology and assessment. Most 
obviously, the signifi cant weight loss patients experience 
results in a higher concentration of ethanol for each drink 
consumed. However, other pharmacokinetic changes 
reported to occur post-RYGB are accelerated alcohol absorp-
tion as demonstrated by a shorter time to reach maximum 
concentration, higher maximum alcohol concentration, lon-
ger time to eliminate alcohol, rapid emptying of the gastric 
pouch facilitating faster absorption of alcohol, and the 
reduced volume of the stomach resulting in less alcohol 
dehydrogenase, which partially metabolizes alcohol. 

 For example, in a case-crossover study of RYGB patients 
[ 26 ], blood alcohol content (BAC) was measured using 
breathalyzer recordings (BrAC) preoperatively and 3 and 
6 months after RYGB. The peak BrAC in patients after con-
suming 5 oz of red wine at 6 months (0.088 %) was more 
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than 3.5 times greater than preoperatively (0.024 %), and 
differential symptoms of intoxication were noted [ 26 ]. This 
level is also above the legal limit of intoxication for driving 
in most states. Similar fi ndings of higher maximum alcohol 
concentration have been demonstrated in a prospective 
study of patients who have undergone laparoscopic sleeve 
gastrectomy. 

 Preoperative assessment and treatment recommendations 
have been offered that focuses on standardized assessment 
methods, preoperative education, and the use of behavioral 
contracts to better inform patients that there is a potential for 
increased risk of alcohol use disorders [ 27 ]. In general, 
patients should be educated as part of their preoperative 
assessment/preparation about the changes that will occur in 
how they will absorb and metabolize alcohol and that some 
patients (e.g., those with a past history of alcohol use disor-
ders) may be at higher risk for problematic use after surgery. 
This increased risk points to the importance of education, 
informed consent, and continued monitoring. Patients should 
be informed that the best way to mitigate the risk of problem-
atic alcohol use disorders is to drink in considerable modera-
tion. For those who are concerned about this risk or who 
have multiple risk factors, abstinence from alcohol is the best 
course of action. Unfortunately, far less is known about how 
to manage patients if problems with alcohol or substances 
develop. Future research should examine the sensitivity and 
specifi city of assessment techniques and the effi cacy of risk 
management strategies and develop interventions for patients 
who exhibit problematic alcohol use following surgery. 
Further, the rates of substance abuse and dependence (both 
illicit and prescription) and other compulsive behaviors (e.g., 
gambling, sexual behaviors, etc.) following weight loss sur-
gery should be explored.   

    Psychosocial Issues 

    Quality of Life 

 Chapter   3     provides a detailed discussion of quality of life in 
bariatric surgery. Here we provide a brief overview of 
changes in quality of life after surgery. Within the fi rst year 
after surgery, many bariatric surgery patients experience 
rapid improvements in health-related quality of life 
(HRQOL) [ 28 ]. For example, 1 year after LAGB, patients 
demonstrate important improvements within physical, psy-
chosocial, and sexual functioning domains [ 29 ]. Surprisingly, 
the most signifi cant gains have been documented in the fi rst 
few months postsurgery [ 28 ]. However, one recent study 
[ 30 ] suggests that these rapid improvements may not be con-
sistent across the multiple domains of quality of life. More 
specifi cally, at 3 months post-laparoscopic gastric bypass or 
LAGB, Vincent and colleagues [ 30 ] found that patients 

endorsed signifi cant improvements within physical domains 
on the Medical Outcomes Study short-form 36-item instru-
ment (SF-36). Similar increases were not observed on the 
mental component score of the SF-36. These results suggest 
that within a short period after surgery, the physical domain 
of HRQOL may be affected to a greater degree than psycho-
logical correlates. It is likely that this pattern refl ects the 
quick improvement in medical comorbidities often seen soon 
after surgery. Social, occupation, and emotional functioning 
may improve more gradually as patients begin to progres-
sively engage in life experiences after surgery. Although 
Sarwer and colleagues [ 31 ] found signifi cant improvements 
in several domains of quality of life within a few months fol-
lowing surgery, their data also suggests differences in quality 
of life scores across groups. In particular, while males expe-
rienced continued improvements in SF-36 mental health sub-
scale and SF-36 mental health summary scores, females 
began to experience a decline in SF-36 mental health sum-
mary scores after 20 weeks and at 92 weeks endorsed SF-36 
mental health subscale scores that were not signifi cantly dif-
ferent than preoperative values. Ultimately, regardless of its 
initial trajectory, studies suggest that improvements in 
HRQOL tend to plateau 1–2 years postsurgery and may 
reach levels akin to values seen in nonobese populations. 

 The mechanisms underlying these signifi cant improve-
ments in HRQOL values have been the subject of increasing 
interest. Several investigations have explored the role of 
degree of weight loss on HRQOL. Although a few studies 
have established a relationship between excess weight loss 
(EWL) and HRQOL [ 28 ], overall % EWL has not been 
shown to be predictive of HRQOL values [ 29 ]. In fact, 
despite differences in mean EWL, RYGB, and LAGB, 
patients have demonstrated comparable improvements in 
HRQOL. Similar fi ndings have been documented between 
LSG and LAGB patients. Therefore, it appears that the dif-
ference in typical EWL between bariatric surgery procedures 
has little impact on HRQOL postsurgery. 

 Given the restricted infl uence of weight loss, researchers 
have begun to examine other potential determinants of 
HRQOL. Investigators have postulated that presurgical 
comorbidities may impact the magnitude of HRQOL 
improvements after surgery. However, the data thus far do 
not support a relationship between these variables [ 29 ]. 
Furthermore, although bariatric surgeries can result in sig-
nifi cant food intolerance, nausea, and vomiting, studies indi-
cate that gastrointestinal side effects are minimally related to 
HRQOL [ 28 ]. In an attempt to further clarify factors associ-
ated with HRQOL, Pilone and colleagues recently explored 
the impact of level of HRQOL prior to surgery, self- perceived 
effects of surgery, and hunger/satiety cues on HRQOL in 334 
postoperative LAGB patients 1 year after surgery. Patients 
with the most impaired levels of HRQOL at baseline experi-
enced the greatest improvements in HRQOL. In addition, 
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higher satiety after meals and a higher perceived effi cacy of 
the band were related to larger increases in physical and 
mental components of HRQOL [ 28 ]. These fi ndings suggest 
that patients with markedly impaired HRQOL prior to sur-
gery may experience the largest improvements. In addition, 
it appears that patients’ perceptions of the power of the inter-
vention may impact an overall sense of quality of life. It is 
possible that patients who view their procedure as highly 
effective may experience increased self-effi cacy regarding 
their ability to control their eating and EWL. 

 In addition to examining correlates of HRQOL, the stabil-
ity of HRQOL improvements has been the focus of some 
research. Unfortunately, studies examining the long-term 
course of HRQOL after surgery have yielded confl icting 
results. Some fi ndings suggest that the early improvements 
in HRQOL are maintained long-term regardless of weight 
regain. However, evidence from a 10-year prospective study 
suggests that variations in HRQOL are consistent with 
changes in weight [ 32 ]. More specifi cally, researchers 
observed peak improvements in HRQOL during the fi rst 
year following surgery. A gradual decline in HRQOL was 
documented from 1 to 6 years post-op. This pattern appeared 
to correspond with typical weight regain. From 6 to 10 years 
after surgery, both HRQOL and weight stabilized. These 
fi ndings underscore the need to clarify the role of weight 
regain in HRQOL after surgery.  

    Body Image 

 As noted in Chap.   3    , body image is a multidimensional psy-
chological construct that includes perception of body size, 
satisfaction with weight/shape/appearance, and behavioral 
aspects (e.g., avoidance of wearing revealing clothing, avoid-
ance of activities such as swimming). Relatively little is 
known about the body image experiences of severely obese 
persons across the age spectrum, in part as the majority of 
psychometrically validated measures of body image do not 
necessarily and appropriately capture the body image experi-
ences of those with extreme obesity or those who experience 
the massive weight loss seen with bariatric surgery. 

 Regardless of these methodological issues, bariatric 
patients have been shown to experience signifi cant improve-
ments in body image in the fi rst 2 years following surgery 
[ 31 ]. These changes are correlated with percent weight loss 
and the postoperative values are comparable to published 
norms. However, there is    considerable variability in body 
image, and greater preoperative body image dissatisfaction 
has been shown to predict psychological distress 1 year fol-
lowing surgery [ 33 ]. 

 A fairly sizable literature has examined body image in 
postoperative patients as it relates to the common problem 
of excess skin and the resulting interest in body contouring 

surgery. Rapid and substantial weight loss is often associated 
with hanging, redundant skin, which is aesthetically dis-
pleasing to patients; it often leads to skin irritation and skin 
breakdown, infection, and ulcerations. Further, patients often 
note its effects on physical functioning, sexual functioning, 
posture, and diffi culties with urination. Although overall 
body image improves postoperatively, some men and women 
remain dissatisfi ed with specifi c body areas associated with 
redundant skin.  

    Adherence to Postoperative Guidelines 

 Inadequate adherence to the dietary and behavioral recom-
mendations required of bariatric surgery can have signifi cant 
consequences. Perhaps most notably, nonadherence to post-
surgical instructions has been associated with lower 
EWL. Limited adherence to the postoperative diet has spe-
cifi cally been linked to malnutrition and weight regain, 
including folic acid, vitamin B12, and iron defi ciencies. Poor 
nutritional adherence can also lead to unpleasant gastrointes-
tinal symptoms (e.g., nausea, vomiting, “plugging,” and gas-
tric dumping). In addition, nonadherence to follow-up care 
recommendations has been identifi ed as a signifi cant factor 
in the development of postsurgical complications. Missing 
appointments can also result in a reduced support network 
and less behavioral reinforcement. Thus, it is clear that poor 
adherence to postsurgical recommendations can have signifi -
cant consequences for patients within several domains. 

 Given the potential “costs” of not following recommenda-
tions, one might expect rates of nonadherence to be low 
within the context of bariatric surgery. In an attempt to eluci-
date the extent of nonadherence, Toussi and colleagues [ 34 ] 
examined several facets of adherence in 112 gastric bypass 
patients, including appointment attendance, exercise, food 
choices, medication compliance, and weight loss plan adher-
ence. Both pre- and postsurgery patients experienced the 
most diffi culty attending appointments. In fact, 65 % patients 
missed at least one appointment before surgery, while another 
72 % missed at least one postoperative visit. Similarly, non-
adherence to exercise and weight loss instructions (e.g., eat-
ing large portions, grazing, etc.) rose after surgery, with rates 
increasing from 39 to 51 % and 42 to 57 %, respectively. 
Although poor food choices were not a considerable issue 
prior to surgery (11 %), nonadherence to dietary guidelines 
multiplied within 2 years following surgery (37 %). Despite 
the potential consequences of these choices, the fi ndings 
imply that rates of nonadherence generally increase postsur-
gery [ 34 ]. It is possible that this pattern refl ects greater moti-
vation to adhere to recommendations preoperatively due to 
surgery serving as a primary incentive for behavior change. 

 As a result of the prevalence and potential impact of non-
adherence, a recent emphasis has been placed on identifying 
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factors affecting compliance. In a retrospective study of 375 
bariatric surgery patients, Wheeler and colleagues [ 35 ] found 
that several characteristics were signifi cantly correlated with 
postoperative adherence. More specifi cally, results indicate 
that a greater BMI prior to surgery is a signifi cant predictor 
of postoperative nonadherence. Younger patients also were 
signifi cantly less likely to adhere with postoperative appoint-
ments [ 35 ]. The investigators postulate that younger patients 
may be more likely to be the primary caregivers of young 
children, which may interfere with appointment attendance. 
This hypothesis appears supported by the additional fi nding 
that being single signifi cantly improves adherence [ 35 ]. 

 In addition to demographic characteristics, studies have 
also investigated the association between psychological cor-
relates and adherence. Unfortunately, there is no universal 
agreement regarding the role of psychiatric conditions on 
postoperative compliance. Some research suggests that psy-
chological comorbidities serve as barriers to adherence. For 
example, within a retrospective study, researchers examined 
the medical records of 149 RYGB patients during the fi rst 
4 years after surgery [ 36 ]. Results indicate that a diagnosis of 
depression is correlated with insuffi cient weight loss and 
poor dietary adherence. Similarly, self-esteem, depressive 
symptoms, and affect were all associated with adherence to 
nutritional guidelines [ 11 ]. At the same time, other studies 
suggest a limited relationship between psychiatric disorders 
and postoperative adherence. For example, depressive symp-
toms were unrelated to attending follow-up visits [ 35 ]. 
Further, using structured diagnostic interviews, one investi-
gation found that most Axis I and Axis II disorders were not 
associated with compliance with diet, exercise, and appoint-
ment recommendations. However, there was evidence of a 
negative relationship between narcissistic personality disor-
der and adherence. 

 Considering the confl icting state of the research, it is pos-
sible that differences in the measurement of psychiatric dis-
orders between studies account for some of the inconsistency. 
In addition, this body of literature may be restricted by the 
fact that many studies considered severe uncontrolled depres-
sion or other psychiatric disorders to be a contraindication to 
surgery. Therefore, patients with more severe psychiatric 
symptoms may not undergo surgery and subsequently would 
not be included in postoperative adherence studies. 

 Furthermore, it has been hypothesized that preoperative 
eating disorders may interfere with dietary adherence. While 
several studies indicate that eating disorders are related to 
nonadherence with the postoperative diet, other investiga-
tions suggests little to no relationship. For example, a study 
by Sarwer and colleagues examined the relationship between 
preoperative cognitive restraint (one’s ability to intentionally 
control food intake) and self-reported adherence to dietary 
guidelines in 200 RYGB patients [ 11 ]. Participants who 
endorsed higher levels of cognitive restraint at baseline 

reported greater adherence to the postoperative diet and 
experienced more weight loss 2 years postoperatively. These 
results imply that preoperative eating patterns and cognitive 
strategies may continue to infl uence dietary adherence after 
surgery. However, the relationship between maladaptive eat-
ing prior to surgery and compliance with dietary guidelines 
postsurgery remains unclear. 

 Memory and executive functioning defi cits in severely 
obese populations have been consistently demonstrated in 
the literature. As a result, a body of research has begun to 
examine the infl uence of cognitive defi cits on adherence. 
Within a sample of 84 patients, Spitznagel and colleagues 
[ 36 ] found that 16 % of preoperative patients evidenced clin-
ically impaired performance on components of attention/
executive and verbal memory functioning. Such defi cits 
could lead to reduced adherence to postoperative lifestyle 
changes, including poor meal planning, diffi culties resisting 
foods, and trouble accurately recalling dietary and exercise 
guidelines. Although the association between cognitive defi -
cits and adherence has yet to be examined empirically within 
a bariatric surgery population, the relationship between cog-
nitive impairments and poor adherence to other medical regi-
mens has been well established. However, in light of the fact 
that cognitive performance may improve as a result of 
the weight loss surgery, it is diffi cult to ascertain how base-
line cognitive performance may affect patients’ abilities to 
adhere to lifestyle changes. Thus, much remains unknown 
about the specifi c factors related to postsurgical adherence. 
Unfortunately, many of the current studies examining adher-
ence are limited by their retrospective nature. In addition, the 
defi nition of adherence varies widely across studies, thus 
making it diffi cult to truly compare results. It is critical that 
future research continue to identify factors associated with 
adherence while addressing current limitations. Additional 
research is needed in order to improve providers’ under-
standing of barriers to adherence following bariatric surgery. 
Ultimately, this understanding could result in the develop-
ment of interventions to improve adherence and enhance 
outcomes for bariatric surgery patients.  

    Social Support 

 Social support is hypothesized to enhance patients’ ability to 
cope with the drastic lifestyle changes associated with bariat-
ric surgery. Social support can come in many forms, includ-
ing family cohesiveness, online forums, and program 
supports. In particular, support groups are thought to be an 
integral component of the weight management process for 
many patients. Several empirical studies demonstrate 
improved weight loss outcomes in patients who attend sup-
port groups following weight loss surgery [ 37 ]. This growing 
body of evidence suggests that patients should be encouraged 
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to attend support groups, though differences in weight loss 
may not be seen until several months postsurgery due to the 
initial strength of surgical interventions. 

 Given the relationship between support group attendance 
and EWL, it is important to evaluate whether there is a criti-
cal number of support group meetings that patients must 
attend in order to obtain signifi cant benefi t. Livhits et al. [ 37 ] 
suggest that attendance at even one support group postsur-
gery is one of the strongest predictors of weight loss. This 
assertion implies that support group attendance in and of 
itself may be related to more signifi cant EWL. However, 
some research supports the notion that more than a few meet-
ings are needed to achieve greater weight loss. For example, 
after accounting for time since surgery, a 1998 study found 
that the number of support group meetings attended 
accounted for a signifi cant amount of variance in weight loss 
values. Similarly, other research has demonstrated a linear 
relationship between number of group meetings attended 
and weight loss after controlling for baseline BMI. In addi-
tion, an investigation found that at 12 months postsurgery, 
patients who attended fi ve support group meetings had an 
average of 55.5 % EWL versus 47.1 % EWL in patients who 
attended fewer than fi ve support group meetings. This group 
of studies highlights how number of support group meetings 
may infl uence the relationship between attendance and 
EWL. However, additional research is needed to clarify the 
ideal amount of meetings attended and other related factors, 
including group cohesiveness. 

 Unfortunately, this body of literature suffers from several 
limitations. For one, the operational defi nition of support 
group attendance varies widely across studies. While one 
study required attendance at one postoperative support 
group, another investigation only accepted attendance at 
50 % or more meetings over a specifi c span of time. In addi-
tion, studies examining the relationship between participa-
tion in support groups and weight loss are limited by their 
observational and prospective natures. A causal association 
between support groups and weight loss cannot be demon-
strated without the rigor of randomized trials. However, 
 several investigators have expressed concerns around with-
holding support group attendance. Given that most patients 
lose a signifi cant portion of their weight within the fi rst year 
after surgery, some researchers argue that assigning patients 
to a control group could markedly impact their weight loss. 
Therefore, several concerns and factors would need to be 
taken into account when constructing future control trials 
studying support group attendance. 

 Research examining other aspects of social support is less 
consistent than the literature on support groups. Surprisingly, 
only one known study has found a signifi cant relationship 
between other forms of social support and EWL. More spe-
cifi cally, married bariatric surgery patients had more than 2.6 
times greater risk of achieving suboptimal weight loss when 

compared to unmarried counterparts. Nevertheless, other 
studies have failed to fi nd signifi cant results. Although one 
investigation found a relationship between perceived social 
support and weight loss within a behavioral weight loss pro-
gram, similar results were not demonstrated for the surgery 
group. In addition, using semi-structured interviews, a 1995 
study examined the potential infl uence of several compo-
nents of social support (emotional support and number of 
close friends and relatives) over the fi rst 2 years after surgery 
in gastric bypass patients. No aspect of social support was 
associated with postoperative EWL. However, facets of 
social support were found to be related to several other out-
come variables. For example, lower emotional support and 
affection scores were related to signifi cantly stronger feel-
ings that life had not changed as much as expected following 
surgery. In addition, participants with higher positive interac-
tion scores were less likely to endorse a preoccupation with 
food. Thus, although general correlates of social support may 
not directly relate to EWL, these fi ndings imply that social 
support may impact important aspects of life after surgery.   

    Conclusion 

 There is signifi cant evidence that bariatric surgery is the 
most effective and durable treatment for severe obesity. In 
addition to signifi cant weight loss and resolution of many 
medical comorbidities, after surgery psychological and psy-
chosocial diffi culties often improve signifi cantly. This is 
especially striking given that severely obese persons often 
have greater psychological vulnerabilities than population 
base rates. However, there is considerable variability in bar-
iatric surgery outcomes. A number of psychosocial factors 
such as body image, adherence, and social support may play 
a role in this variability. Further, although psychiatric symp-
toms often decrease, a subset of patients may have continued 
diffi culties with eating behaviors, alcohol use, and/or mood 
symptoms. Continued monitoring and treatment of psycho-
logical factors by multidisciplinary teams may help optimize 
outcomes and decrease negative psychosocial sequelae.  

    Question and Answer Section 

    Questions 

     1.    Typically    modifi ed criteria for binge eating disorder 
(BED) for post-op patient:
    A.    Emphasize frequency of eating   
   B.    Are no different than the traditional criteria for BED   
   C.    Exclude a criterion for loss of control   
   D.    Exclude a criterion for the consumption of an objec-

tively large amount of food    

6 Psychosocial Issues After Bariatric Surgery



52

      2.    Studies examining support group attendance suggest that:
    A.    Support group attendance is unrelated to outcomes.   
   B.    Patients who attend support groups often lose less 

weight.   
   C.    Patients who attend support groups typically have bet-

ter weight loss outcomes.   
   D.    The effects of support group attendance on outcomes 

are unknown.       
   3.    Toussi et al.’s (   2009) study on adherence suggests that 

both before and after surgery patients experience the most 
diffi culty…
    A.    Following dietary guidelines   
   B.    Following general weight loss instructions   
   C.    Following exercise guidelines   
   D.    Attending appointments    

          Answers 

     1.     D . Post-op BED criteria typically excludes a criterion for 
the consumption of an objectively large amount of food.   

   2.     C . Patients who attend support groups typically have bet-
ter weight loss outcomes.   

   3.     D . Pre- and postsurgery, patients have the most diffi culty 
attending appointments.          
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           Chapter Objectives 

     1.    To describe the shortcomings of retrospective self-report 
measures for studying weight-related behaviors   

   2.    To describe the use of ecological momentary assessment 
(EMA) and objective monitors for studying weight- 
related behaviors   

   3.    To describe the use of Internet, text-messaging, smart-
phone, and virtual reality technology for intervening on 
weight-related behaviors      

    Introduction 

 Advances in technology have undoubtedly contributed to the 
obesity epidemic that is now affecting most developed coun-
tries [ 1 ]. Developments in agriculture, manufacturing, and 
food science technology have made it possible to produce 
highly palatable, high-calorie food at very low cost. Labor- 
saving devices have led to dramatic reductions in the need to 
perform physical activity at home and in the workplace. 
Sedentary leisure time activities such as television, video 
games, and Internet browsing have gradually replaced 
more traditional exercise-intensive activities. However, 

 technology can also be applied in ways that facilitate healthy 
weight control by studying and intervening upon eating and 
physical activity behaviors. 

 This chapter describes a variety of ways in which technol-
ogy has been used to facilitate healthy weight control in both 
research and clinical settings. The fi rst section is focused on 
the measurement of weight-related behaviors using ecologi-
cal momentary assessment (EMA) and mobile sensors. 
Particular emphasis is placed on studies of the eating and 
physical activity behaviors of bariatric surgery patients. The 
second section describes ways in which technology such as 
Internet-connected computers and mobile smartphones has 
been used to deliver behavioral weight loss treatment. 
Technology-based interventions for bariatric surgery patients 
are being developed and tested, but much of the work is in 
the preliminary stages. Therefore, most of the treatments 
described in the second section have not been tested with 
bariatric patients, but the lessons learned from them are still 
applicable to individuals undergoing weight loss surgery. 
Current and future applications of this technology for bariat-
ric patients are discussed in the third and fi nal section.  

    Technology to Measure Weight-Related 
Behaviors 

    Why Use Technology to Measure Behavior? 

 Effective healthcare intervention typically depends on an 
accurate understanding of the underlying condition(s) that is 
the focus of treatment. Eating and physical activity behaviors 
are an integral part of the etiology of obesity and its treat-
ment in all forms, including bariatric surgery. Thus, it is 
important to understand the eating and physical activity 
behaviors of patients prior to surgery and changes that do (or 
more often, do not) occur after surgery, in order to optimize 
the effectiveness of treatment. 

 Historically, the assessment of eating and physical 
activity behaviors has involved some form of retrospective 
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self- report measure, such as questionnaires and/or clinical 
interviews. When these methods are used, patients are typi-
cally asked to recall their experiences, behaviors, and/or 
symptoms over the previous days, weeks, or months. These 
approaches come with an unspoken, but critically important, 
assumption: that patients are able to accurately recall their 
experiences and behavior over the specifi ed time period. 
There is now an abundance of evidence that this assumption 
is unfounded in many, if not most, instances [ 2 ]. 

 Research suggests that humans are relatively skilled at 
remembering unique events, especially those that are highly 
emotionally charged, such as the birth of a child or the occur-
rence of a serious injury. However, humans have particular 
diffi culty recalling events that are routine and of little long- 
term signifi cance, which describes most eating, physical 
activity, and sedentary behavior. Awareness of the fallibility 
of memory is limited because the human brain has a capacity 
to fi ll gaps in memory by using heuristics (i.e., mental short-
cuts) to make educated guesses about what  must have hap-
pened  based on whatever information is available [ 3 ]. 

 Decades of research have identifi ed many types of heuris-
tics and memory bias that could infl uence the ability of a 
bariatric surgery patient to accurately recall their weight- 
related behaviors and other obesity-related experiences. For 
example, when a patient is asked to describe behaviors that 
are too far in the past to be accurately remembered, consis-
tency bias may lead to the inaccurate assumption that past 
behavior must resemble current behavior. If the patient was 
asked to report on his eating habits or physical activity 
behaviors, she may provide a response that is based on her 
 recent  behavioral patterns, which may no longer resemble 
his behavior during the time period that she can no longer 
accurately recall. Likewise, mood-congruent memory bias 
may lead a patient to recall emotionally positive memories 
(e.g., instance of good compliance with prescribed postop-
erative eating and physical activity behaviors) when the 
patient is in a “good” mood and emotionally negative memo-
ries (e.g., poor behavioral compliance) when the patient is in 
a “bad” mood. 

 Diaries and journals are an alternative form of assessment 
that does not rely on retrospective recall. Typically, patients 
are given paper forms to complete at predetermined times 
and/or when certain events occur (i.e., record food intake 
after eating). Unfortunately, compliance to paper diaries is 
often very low. Furthermore, patients may complete the diary 
retrospectively, unbeknownst to the clinician or researcher, 
thereby masking poor compliance. For example, one study 
investigated self-reported versus actual diary compliance by 
concealing a light sensor in a paper diary. Self-reported com-
pliance was 90 %, while actual compliance was only 11 % 
[ 4 ]. This suggests that patients completed the diary retrospec-
tively, which again makes the data susceptible to the simple 
forgetting and bias that affects retrospective self-report.  

    Collecting Better Self-Report Data: 
Ecological Momentary Assessment 
Using Mobile Technology 

 Ecological momentary assessment (EMA) is an alternative 
data collection approach that is thought to be less affected by 
memory bias because it involves measurement of  currently 
occurring  experiences, behaviors, and environmental condi-
tions in real time and in patients’ natural environment [ 5 ]. 
Modern EMA is typically implemented via mobile smart-
phone or some other electronic handheld device that allows 
patients to respond to predetermined sets of questions. 
Unlike paper diaries, the device logs  when  a patient has 
responded, so that adherence to the EMA protocol can be 
objectively verifi ed. An additional benefi t of EMA is that 
data are collected in patients’ natural environment (rather 
than an artifi cial setting such as a physician’s offi ce or 
research laboratory), which eliminates another type of bias 
associated with the setting for the data collection. 

 Compared to questionnaires and clinical interviews, the 
typical EMA protocol contains relatively fewer questions, 
but they are asked repeatedly (e.g., several times per day over 
several days or weeks). Patients may be asked to answer 
questions at random times throughout the day or in response 
to specifi c events (e.g., before/after eating and/or exercise; at 
the start and/or end of the day). While patients may answer 
only a few questions each time they use the device, the ques-
tions that are presented may be tailored to the time of day, the 
events that are currently occurring, and the patients’ recent 
responses. Thus, EMA can be a highly effi cient assessment 
method; fewer questions are asked, but the information that is 
collected is more targeted. Furthermore, because patients 
answer the same questions repeatedly, it is possible to observe 
patterns of change over time and to make causal inferences 
(e.g., if environmental condition X repeatedly precedes 
behavior Y, it may be inferred that X contributes to Y). 

 EMA has been used extensively to study eating disorders, 
addictive behaviors, chronic pain, and other medical condi-
tions. One notable study found that individuals who denied 
binge eating during a gold-standard clinical interview were 
found to be engaging in substantial binge eating behavior 
when measured via EMA [ 6 ]. Few studies have used EMA to 
study obese populations, and only one has used EMA to study 
bariatric surgery patients. Nonetheless, the fi ndings from this 
study are directly relevant to the care of the bariatric patient. 

 We recently studied the eating and physical activity 
behavior of 21 patients who underwent gastric bypass or 
laparoscopic gastric banding approximately 6 months prior 
to the study [ 7 ]. Patients used an electronic handheld device 
to answer questions upon waking, after eating, and at the end 
of the day for six consecutive days. While measurement of 
adherence to published postoperative eating and physical 
activity behaviors was a particular focus of the research, 
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patients were not aware of this aspect of the study and were 
told only that the investigators were measuring the eating 
and physical activity patterns of patients. 

 Compliance with several of the recommended behaviors 
was good. All of the patients reported that they almost always 
stopped eating upon the onset of satiation, and nearly all 
patients indicated that they avoided drinking while eating 
and abstained from consuming alcohol. However, the 
patients’ frequency of eating, size of meals, and speed of eat-
ing raised cause for concern. On average, patients reported 
eating only 3.4 times per day—much less than the recom-
mendation to eat at least fi ve times per day, which was con-
sistently met by only one of the 21 patients. Given the low 
frequency of eating, it is not surprising that patients’ meals 
were approximately 3× as large as recommended (≤8 oz rec-
ommended) and that none of the patients consistently met 
the recommendation for meal size. Furthermore, only 25 % 
of patients routinely spent at least 20 min eating their meals, 
which may not be enough time to trigger feelings of 
satiation. About half of the sample consistently consumed at 
least fi ve servings (1.5 oz each) of fruits and vegetables per 
day and avoided concentrated sweets/snacks. Only about 
one- third of the sample routinely avoided consuming caloric 
beverages. 

 Physical activity behaviors were also studied [ 8 ]. At the 
start of each day, patients were asked whether they intended 
to perform physical activity (PA) that day and for how long. 
At the end of the day, patients were asked to answer ques-
tions about any structured physical activity performed for at 
least ten continuous minutes. On average, patients reported 
an intention to perform physical activity on 65.9 % of days, 
for an average of 53.7 min per day. These intentions were at 
least partially met (i.e., at least 10 min of physical activity 
was performed) on 60.5 % of days that physical activity was 
planned, but patients reached their full goal on only 18.5 % 
of days. Averaging across all days that they intended to be 
active (including those when PA was not performed), patients 
performed 34.0 min of PA. The average discrepancy between 
intended and actual PA was a defi cit of 19.6 min. More phys-
ical activity tended to be performed on days that more physi-
cal activity was planned. 

 This research highlights the benefi ts of using EMA to 
study bariatric surgery patients, and it suggests several ave-
nues for behavioral intervention that may improve surgical 
outcomes. First, it suggests that bariatric patients could ben-
efi t from additional intervention on their eating behavior to 
facilitate more frequent eating of smaller meals, which are 
consumed more slowly. Second, it suggests that bariatric sur-
gery patients perform more physical activity when they plan 
to be active and when they set higher goals for the duration 
of their physical activity. In contrast, physical activity is 
almost never performed when the patient does not articulate 
a plan to be active at the start of the day.  

    Beyond Self-Report: Objective Measures 
of Eating and Physical Activity 

 There are clear advantages of using EMA as compared to 
traditional behavioral assessment tools such as question-
naires, clinical interviews, and diaries. However, EMA 
shares a notable shortcoming with these other tools, which is 
reliance on patient self-report. Mobile sensors such as accel-
erometers and cameras are now being used to address this 
limitation. These tools reduce the need for patients to 
describe their experiences, behaviors, and environment 
because they are measured automatically. Sensors are often 
used in conjunction with advanced computing tools that 
allow complex data to be analyzed and summarized to facili-
tate intervention. 

 Accelerometers are a well-established tool for objectively 
monitoring physical activity [ 9 ]. These devices measure the 
direction and intensity of movement in up to three dimen-
sions several times per second. The device is typically worn 
on the upper arm or at the waist. Several studies have demon-
strated that accelerometers provide very accurate counts of 
various physical activity parameters such as steps taken and 
calories burned through voluntary physical activity. Many 
accelerometer devices now also incorporate other physio-
logic sensors such as skin temperature, heat fl ux, and gal-
vanic skin response. When paired with sophisticated 
computer algorithms, these multi-sensor devices can recog-
nize specifi c types of physical activity and have the potential 
to provide more accurate estimates of caloric expenditure. 

 Several studies have now used accelerometers to measure 
the physical activity of bariatric surgery patients before and 
after surgery. On average, patients tend to engage in very lit-
tle physical activity preoperatively, with as much as 81 % of 
their time spent in sedentary behavior (i.e., sitting or reclin-
ing during waking hours) [ 10 ]. Fewer than 20 % of patients 
have been observed to accrue the recommended ≥10,000 
steps per day [ 11 ]. When compared to normal- weight con-
trols, bariatric surgery patients spend about half as much time 
performing moderate-to-vigorous physical activity [ 12 ]. 

 Preoperative to postoperative changes in physical activity 
are of particular interest because of evidence suggesting that 
patients who become more active after surgery achieve supe-
rior weight losses and improvements in health and quality of 
life (see Chap.   22    ). When these changes were measured 
using retrospective self-report questionnaires such as the 
Paffenbarger Physical Activity Questionnaire, patients 
reported a fi vefold increase in the minutes of structured 
moderate- to-vigorous physical activity they performed 
6 months after surgery [ 13 ]. When these same changes were 
measured using an RT3 accelerometer, no preoperative to 
postoperative changes in this level of physical activity 
were detected. These fi ndings highlight the limitations of 
the aforementioned retrospective self-report measures and 
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the potential importance of intervening on patients’ postop-
erative physical activity behaviors to maximize weight loss 
outcomes after surgery. 

 Compared to physical activity, the objective measurement 
of dietary intake is substantially more complex and requires 
more sophisticated devices and computer processing soft-
ware. Despite the enormous challenge, several highly cre-
ative solutions have been developed. Much of the early work 
involved wearable devices that measured chewing and swal-
lowing to estimate the amount of food consumed. A second 
generation of wearable device uses a forward-facing camera 
to record the user’s daily activities, including any food the 
user consumes [ 14 ]. This system also includes sophisticated 
software to help a dietician identify food and calculate 
caloric content. The most recent solutions for objectively 
estimating food intake involve smartphones, which allow 
users to take photos of the food that they eat and automati-
cally analyze the composition of the food including caloric 
content [ 15 ]. When compared to traditional paper diaries, 
use of the smartphone-based tools has been shown to dra-
matically increase the accuracy of estimates of caloric intake, 
when measured using doubly labeled water.  

    Future Directions in Technology-Based 
Measurement Approaches 

 Considerable effort is currently devoted to the development 
and miniaturization of many types of sensors. In the near 
future, it will likely be possible to measure multiple behav-
ioral and physiological parameters accurately and in real 
time, with the option to make this information immediately 
available to healthcare providers. As the volume and com-
plexity of the information we are able to collect grows, we 
will also need more sophisticated techniques for summariz-
ing and analyzing data. One promising approach involves 
machine learning, which is a type of artifi cial intelligence in 
which computers are able to detect patterns in complex data 
and make predictions about future events. As more data is 
collected, the computer “learns” and is able to make more 
accurate predictions. Similar technology is currently being 
used in substance abuse research to detect when a patient in 
recovery is at high risk of relapse (e.g., when his GPS- 
equipped smartphone detects that he is entering a region 
where he has previously purchased illicit substances).   

    Technology to Intervene on Weight-Related 
Behaviors 

 As previously mentioned, the ultimate aim of measuring 
weight-related behaviors is often to collect information that 
will be used to craft more effective interventions. Many of 

the unique characteristics of technology-based measurement 
approaches also lend themselves to treatment. 

    Why Use Technology to Deliver 
Behavioral Intervention? 

 Compared to in-person treatment, technology-based inter-
ventions may have advantages related to convenience, reach, 
cost, and effi cacy. Convenience is a factor that is often of 
great importance to patients. When patients receive    treatment 
via their personal computer or smartphone, for example, they 
avoid barriers to conventional in-person treatments such as 
the need to take time off of work, fi nd childcare, travel to the 
clinic, and possibly feel embarrassed about their weight and/
or behaviors. Furthermore, unlike most healthcare providers, 
technology-based interventions are typically available when-
ever, and as often as, a patient wishes to use them. 

 The scalability of technology-based treatments is often 
superior to in-person treatments. Nutrition and physical 
activity counseling is often provided individually or in 
groups, and the number of patients who can receive treat-
ment is limited by the number of providers available. While 
the initial cost of developing technology-based interventions 
may be high, they can often be deployed to a very large num-
ber of patients for very little additional incremental cost. 
This is particularly advantageous in regions where access to 
healthcare providers is limited. 

 As discussed later, the effi cacy of technology-based 
weight control interventions has historically been lower than 
similar in-person treatments. However, because the cost per 
patient of delivering technology-based interventions can be 
very low, the cost effectiveness (i.e., the amount of benefi t 
obtained per unit of treatment cost) may be higher. 
Furthermore, as the science of technology-based interven-
tion advances, there are signs that these interventions may 
become at least as or even more effective than exclusively 
in-person treatments.  

    Behavioral Weight Loss Treatment: 
The Foundation of Technology-Based 
Interventions 

 More than 35 years of effort has been invested in developing 
behavioral treatment programs that produces weight loss by 
helping patients develop healthy eating and physical activity 
habits [ 16 ]. In the absence of bariatric surgery, these pro-
grams routinely produce weight losses of 5–10 % of patients’ 
initial body weight, which is associated with improvements 
in health, risk of disease, and quality of life (see Chap.   15    ). 
While bariatric surgery patients expect much larger weight 
losses, the skills taught in behavioral weight loss programs 
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substantially overlap with the skills that are needed to 
comply with postoperative recommendations for diet and 
physical activity. When these programs are administered to 
bariatric surgery patients (preoperatively  or  postoperatively), 
they can improve weight loss outcomes. 

 All behavioral weight loss programs provide basic diet 
and physical activity education, but most patients already 
understand that they need to eat less and exercise more in 
order to lose weight. Thus, behavioral weight loss programs 
focus on teaching skills to help patients make, and sustain, 
healthy changes to their eating and activity habits. Many of 
these skills are based on social cognitive theory and other 
basic principles of learning. Most programs start with setting 
explicit goals for weight loss (including the rate in addition 
to the ultimate amount), diet (calories and macronutrient 
content), and physical activity (usually includes time, type, 
frequency, and intensity). 

 Once goals have been set, participants typically record 
their daily weight, caloric intake, and time spent performing 
physical activity using paper diaries. Self-monitoring is a 
crucial part of behavioral weight loss programs and is per-
haps the strategy that is most strongly and consistently asso-
ciated with weight loss. Feedback on these diaries is often 
provided as part of treatment and has been shown to improve 
weight loss outcomes. Unfortunately, and as previously 
noted, compliance with self-monitoring is often very low and 
diaries are often not completed in a timely manner, which 
largely negates the benefi t. 

 Behavioral weight loss programs also include training in 
a variety of other strategies such as stimulus control, which 
involves limiting cues for unhealthy behavior (e.g., removing 
high-calorie foods from the home, taking the television 
out of the bedroom) and adding cues for healthy behavior 
(e.g., putting a bowl of fresh fruit in the kitchen, putting a 
treadmill in front of the television). Other strategies include 
the development of social support, assertiveness training, 
emotional coping skills, building rewards for “good” behav-
ior, and breaking associations between routine behaviors and 
unhealthy eating and sedentary behaviors (e.g., consuming 
high-calorie snacks while watching television). Most pro-
grams also include a component focused on weight loss 
maintenance and relapse prevention, although the develop-
ment of effective maintenance programs has proven to be a 
substantial challenge.  

    Web-Based Behavioral Weight Control 
Interventions 

 The Web was one of the fi rst, and continues to be one of the 
most popular, technologies used to deliver behavioral weight 
loss interventions [ 17 ]. Web-based interventions usually 
include some type of education and skills training, which 

was historically delivered via static Web pages but may now 
be delivered via more engaging modalities such as videos 
and podcasts. As with weight loss programs delivered in per-
son, self-monitoring continues to be a crucial part of Web- 
based, behavioral weight loss programs. While many 
participants in Web-based programs still use paper diaries 
for their self-monitoring, they are typically encouraged to 
enter summary information, such as daily weight, calories, 
and physical activity minutes, into the intervention Web site. 
In early programs, brief written human feedback on this 
summary information was provided via e-mail or the Web to 
support patients, give them some additional guidance, and 
foster a sense of accountability. In recent Web-based pro-
grams, sophisticated computer algorithms that provide 
highly tailored feedback have been substituted for human 
feedback as they are less costly and more scalable. Web- 
based interventions may include other features such as mes-
sage boards where patients may support each other and share 
weight loss tips. 

 Early Web-based programs produced very modest weight 
losses of approximately 4 kg in non-bariatric patients after 
6 months of treatment. However, these early studies are very 
important because they are some of the fi rst to demonstrate 
that the Internet can be used to improve patients’ eating and 
physical activity behaviors with very little contact with 
human treatment providers. More recent Web-based pro-
grams have achieved larger weight losses of approximately 
6 kg in 3 months, which is still less than the 10 kg produced 
by some traditional in-person treatment programs. 

 Research on Web-based interventions in non-bariatric 
populations suggests that the overall Web site usage is 
strongly associated with weight loss success [ 18 ]. This is not 
surprising, as individuals who used the Web site more often 
received a greater dose of intervention and may represent a 
group that is particularly high in motivation and readiness for 
behavior change. Feedback is a specifi c feature of Web- 
based programs that is associated with weight loss success, 
especially during the early phase of a treatment program. 
During maintenance, Web site features that facilitate social 
support (e.g., message boards and the availability of contact 
information for other patients in the program) may facilitate 
long-term weight control.  

    Mobile Phone and Smartphone Technology 

 At the time of this writing, nearly 100 % of the US popula-
tion owns a mobile phone and over 50 % of the population 
owns a smartphone such as an iPhone or Android. 
Furthermore, smartphones are more commonly owned by 
racial minorities than Whites. Thus, an intervention delivered 
via smartphone has potential to reach populations that have 
been disproportionally affected by the obesity epidemic. 
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 Several text message-based interventions have been 
developed and tested for improving the eating and physical 
activity behaviors of non-bariatric patients. In some 
instances, text messaging was used in conjunction with some 
other type of treatment modality such as in-person or Web- 
based intervention. Almost anyone can receive a text on 
almost any mobile phone, so these interventions have the 
potential for tremendous reach. Unfortunately, text messages 
are a very limited type of technology, and the results of these 
studies tend to be very modest. One of the best text message- 
based weight loss treatments produced weight loss of about 
4 kg after 4 months [ 19 ]. 

 Smartphones are handheld computers with advanced 
functionality that makes it possible to deliver behavioral 
weight control intervention in powerful new ways [ 20 ]. 
These devices are typically carried with their owners at all 
times, which means that intervention can be delivered almost 
anywhere at any time. Likewise, it is possible for patients to 
access intervention resources when they need them most—in 
their natural environment when facing challenges to their 
healthy eating and physical activity habits. Because most 
smartphones have a persistent Internet connection, engaging 
multimedia intervention content may be developed that 
includes audio, video, and interactive elements. 

 Smartphones also have the potential to facilitate adher-
ence to self-monitoring by automating this very important, 
but repetitive and sometimes tedious, task. Instead of need-
ing to carry paper diaries and a calorie reference book, 
patients may use their smartphone to record the foods that 
they consume. Calories and other nutritional information can 
be calculated automatically, along with a running total of 
calories consumed relative to the participants’ daily goal. 
Some apps also use engaging graphics and automatic feed-
back messages to summarize patients’ progress and prompt 
them to engage in healthy behavior. 

 A potentially powerful, and controversial, feature of smart-
phones is the ability for healthcare providers to monitor their 
patients’ behavior in near real time. For example, a patient 
may choose to allow their healthcare provider to monitor their 
daily weight, diet, and physical activity patterns. If the patient 
knows that her healthcare providers can choose to see her 
behavior at any given time, it may motivate her to make 
healthy choices more consistently. However, this can put 
healthcare providers in the untenable position of being respon-
sible for monitoring their patient’s behaviors in near real time 
and taking immediate action to preserve their health if the 
patient reports unhealthy behaviors (e.g., a bout of binge 
drinking). The situation is further complicated by the rapid 
pace of technology development. A large number of health-
related smartphone applications and mobile devices are 
always under development, with new functions and abilities 
that may have unanticipated consequences. Thus, it is a sub-
stantial challenge for regulating bodies to monitor and provide 
guidelines for appropriate use, for developing technologies. 

 Very little research has been conducted thus far to test 
smartphones as a medium for delivering behavioral weight 
loss intervention. In one pilot study, 20 participants received 
a smartphone-based behavioral weight loss program that 
included brief instructional videos and self-monitoring of 
daily weight, food intake, and structured physical activity 
minutes [ 21 ]. Participants were also allowed to self-monitor 
their progress on up to three additional tailored behavioral 
goals and receive tailored prompts to facilitate compliance. 
For example, an individual who consistently ate a high- calorie 
lunch from a fast-food restaurant might set the goal to prepare 
a healthy lunch at home instead. In the morning, they would 
receive a reminder to prepare their lunch and an adherence 
check (i.e., they indicated if they met their behavioral goal 
that day). Approximately once per week, a human interven-
tionist reviewed patients’ most recent self-monitoring records 
(retrieved in real time from their smartphones) and provided 
brief written feedback and encouragement. A weekly weigh-
in with an interventionist and brief printed weight loss lessons 
were used to supplement the smartphone- based tools. After 
an initial 12 weeks of intervention, participants were given 
the option of continuing for another 12 weeks. 

 The results of the pilot study were very promising. All 20 
participants completed the initial 12-week treatment, and 15 
choose to continue for an additional 12 weeks. Of the fi ve 
who did not continue, four reached their weight loss goal in 
the fi rst 12 weeks and/or did not want additional treatment 
and one was diagnosed with a serious medical condition. The 
weight losses were 9.0 kg (9.1 % of initial body weight) at 
12 weeks and 11.9 kg (12.2 % of initial body weight) at 
24 weeks, which compares very favorably to the weight 
losses of 5–10 % of initial body weight that are routinely 
produced by in-person treatments. These good outcomes are 
at least partially attributable to the high rates of compliance 
with the self-monitoring protocol, which averaged 90.8 % 
during the fi rst 12 weeks and 84.9 % during the second 
12 weeks (compared to 40 % or less in some in-person treat-
ment programs) [ 21 ]. In addition, the treatment received the 
highest possible ratings for satisfaction. This study suggests 
that a smartphone-based weight loss program may be very 
effective and well liked.  

    Virtual Reality (VR) Technology 

 Virtual reality is one of the newest forms of technology that 
is being used to deliver behavioral weight control treatment 
[ 22 ]. VR technology can take many forms, including the tra-
ditional fully immersive “rigs” with three-dimensional (3D) 
goggles and other sophisticated sensory inputs. These setups 
are particularly good at giving the user a very realistic expe-
rience, which can be benefi cial when the goal is to elicit a 
strong emotional and/or behavioral response. While fully 
immersive VR has been used very successfully to treat 
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 conditions such as drug addiction and post-traumatic stress 
disorder, it is only beginning to be applied to obesity treat-
ment. It may be very useful for exposing obese patients to 
powerful cues for eating, such as highly palatable food. 
Repeated presentations of highly palatable food in VR could 
help desensitize patients to these cues so that they have a less 
powerful effect on consumptive behavior. 

 “Desktop VR” is an alternative implementation of this 
technology that does not require any special equipment other 
than a standard desktop computer. Rather than wearing gog-
gles, the user views a virtual scene through the “window” of 
their monitor. This technology has several applications for 
weight control that are currently being tested. One such 
application capitalizes on the “Proteus effect,” which is the 
theory that a patient is more likely to engage in a behavior 
after viewing an avatar (i.e., virtual model) that resembles 
herself performing that behavior in a virtual setting. 
For example, a patient that views a virtual model of herself 
going to the gym and exercising may be more likely to 
 exercise herself. 

 Another application of Desktop VR involves placing the 
user in a virtual scenario, such as a party at a friend’s house, 
and presenting them with situations that challenge their 
healthy eating and physical activity habits. For example, the 
user may face peer pressure to eat high-calorie food and may 
have to make diffi cult choices about what food to eat at the 
party. A virtual “coach” may accompany the user to suggest 
and even model weight control strategies and help the user 
understand the consequences of their decisions. This allows 
the user to learn and practice weight control strategies in 
safe, realistic, settings, which may ultimately lead to greater 
confi dence and commitment for practicing these strategies 
in the real world. This approach may be especially benefi -
cial when used in conjunction with a Web-based weight 
loss intervention, as described previously. Such a system 
is currently under development and will be tested in the 
near future. 

 Still another application of VR is to deliver traditional 
behavioral weight control interventions in virtual settings. 
Instead of attending group treatment sessions at a clinic in 
the real world, a virtual group treatment session may be held 
in a VR environment such as Second Life (a Web-based vir-
tual world). Much as in a traditional group treatment session, 
an instructor leads the group by speaking to the attendees 
(text or actual audio) with accompanying visual aids (e.g., 
handouts, slides). Each patient controls an avatar that attends 
the treatment session and can view and interact with the 
instructor and other attendees. This is a novel approach to 
delivering an already empirically validated behavioral weight 
loss treatment that may reduce barriers to treatment such as 
needing to travel to the clinic. It may also provide opportuni-
ties to practice weight loss skills in virtual settings, much as 
described in the previous paragraph.   

    Behavioral Technology for Use with Bariatric 
Populations 

 At present, few of the technologies described in this chapter 
have existing applications that are specially designed for bar-
iatric surgery patients. It can be quite challenging to develop 
these tools for a number of reasons. First, bariatric surgery 
tends to be highly effective for many patients even in the 
absence of intensive behavioral intervention. Thus, there is 
not always a suffi cient appreciation for the role of behavioral 
intervention with bariatric surgery patients, despite evidence 
that the eating and physical activity behaviors of many 
patients are suboptimal. Second, while behavioral weight 
loss interventions for nonsurgical patients have been exten-
sively researched, there is still a relatively limited under-
standing of the best behavioral strategies for weight control 
among bariatric surgery patients. It is not known to what 
degree the strategies that are known to be effective for non-
surgical patients should be modifi ed (or may be used as is) 
for bariatric surgery patients. Third, bariatric surgery patients 
are a subpopulation of individuals affected by obesity. Thus, 
specialized knowledge is required to develop technology- 
based interventions for this group, and the ultimate market 
for consumer products is smaller than products developed 
for the general obese population. 

 Despite the challenges, technology-based interventions for 
bariatric surgery patients  are  under development. One obvi-
ous application that is particularly relevant for bariatric sur-
gery patients involves using remote devices to monitor 
postoperative recovery (e.g., wound healing, early detection 
of infection) and compliance with postoperative self-care rou-
tines (e.g., medication compliance, diet progression, perfor-
mance of physical activity). Depending on the type of device 
that is used, this information may be automatically transmit-
ted to the patients’ healthcare providers where summary 
reports can be generated, and action can be taken to initiate 
further intervention, if needed. This technology has an obvi-
ous potential to increase the effi ciency of healthcare services 
by identifying problem situations early and directing resources 
toward the patients who will receive the most benefi t. 

 Until bariatric-focused tools become available, there are a 
variety of tools intended for general use that can be applied 
to bariatric surgery patients. While not specifi cally intended 
for use with bariatric populations, many of these technolo-
gies are still relevant and useful to bariatric populations. 

 Many technology-based tools for behavior measurement, 
such as EMA and accelerometers, can be used with bariatric 
patients with very little modifi cation. While EMA tends to be 
a research tool and is less used for clinical purposes, all that is 
needed to conduct EMA with bariatric patients is a device that 
is programmed with a relevant set of questions. Physical activ-
ity measurement devices such as armband accelerometers are 
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used for research and clinical intervention. Potential users 
should be aware that these devices must be attached to the 
body, and some devices may be more comfortable than others 
for severely obese users due to their design and where they are 
worn (e.g., an armband or shoe accelerometer may be more 
comfortable than one worn at the waist). Additionally, the 
algorithms that many devices and their associated software 
programs use to classify types of physical activity and energy 
expenditure may not have been developed and/or tested using 
severely obese samples, and the accuracy of the results may be 
negatively affected. Even so, devices such as the bodybugg®, 
which measures physical activity and sleep, can be very useful 
for helping motivation patients to become more physically 
active and to monitor their progress toward their physical 
activity goals. Commercial accelerometers vary in price and 
sophistication, with the more expensive devices (such as the 
bodybugg) providing better accuracy and a more detailed 
analysis of activity. 

 There are very few, if any, commercial Web sites that 
deliver empirically validated behavioral weight loss treat-
ment, as most of the existing sites have been developed in the 
context of research studies and are not available for a general 
audience. However, there are an abundance of excellent Web 
sites that facilitate self-monitoring of body weight, food 
intake, and physical activity. These Web sites can be very 
useful in clinical practice, as they make self-monitoring eas-
ier for patients and they also often include a timestamp of 
when entries were made so that healthcare providers can feel 
confi dent that the diaries were completed at the appropriate 
times. Some Web sites also include message boards and 
other opportunities for social support, which is known to be 
helpful for maintaining a weight loss. Example sites include 
  www.MyFitnessPal.com    ,   www.SparkPeople.com    , and   www.
LIVESTRONG.com    . It should be noted that some of these 
Web sites include features to help users set goals for dietary 
intake, weight loss, and other parameters. The recommenda-
tions provided by these Web sites may be appropriate for the 
general population but not bariatric surgery patients. Any 
healthcare provider who recommends these tools to their 
patients should help their patients set appropriate goals. 

 Ethicon Endo-Surgery, which manufactures devices for 
bariatric surgery, formerly offered a Web site,   www.realize-
mysuccess.com    , that provided self-monitoring tools and 
weight loss tips specifi cally for bariatric surgery patients. 
One small study was conducted that suggested that use of the 
Web site was associated with weight loss success. However, 
the site was closed, reportedly because a variety of high- 
quality self-monitoring Web sites are available. 

 At the time of this writing, there are a handful of smart-
phone applications intended specifi cally for use by bariatric 
surgery patients. Most of these applications provide very 
basic educational information about bariatric surgery and/or 
are poorly designed and therefore of little use. However, 

much like the Web sites described previously, there are some 
excellent smartphone applications for self-monitoring of 
weight, dietary intake, and physical activity. Some applica-
tions have functions that further simplify self-monitoring, 
such as the ability to scan barcodes of packaged foods to add 
them to the food diary. Some of the Web sites previously 
listed also have a smartphone application. Other popular 
smartphone applications include Lose It! and DailyBurn. As 
when recommending Web sites for self-monitoring, it is 
important for the healthcare provider to ensure their patients 
set appropriate goals for dietary intake, physical activity, and 
weight loss. 

 At present, commercial applications of VR technology for 
intervening on weight loss behaviors are under development, 
but there are few, if any, that are currently available. In the 
near future, it may become popular to conduct dietary coun-
seling in a virtual offi ce and/or provide bariatric surgery 
patients with VR scenarios that teach patients weight loss 
behaviors and challenge them to implement them effectively. 
While VR holds great promise for improving weight loss 
outcomes, research will be needed to best understand how to 
use this largely untapped resource.  

    Conclusion 

 In conclusion, there are a variety of approaches for using 
technology to intervene on weight-related behaviors. 
Excellent self-monitoring technologies are commercially 
available via the Web, smartphones, and accelerometer- based 
devices. Many new tools are in development that may ulti-
mately help patients make the behavioral changes that facili-
tate weight loss after bariatric surgery. However, no matter 
how sophisticated the technology becomes, it will never be a 
substitute for care from medical professionals. Behavioral 
technology is best thought of as a tool to help extend the care 
offered by healthcare providers. In the near future, we may 
look forward to seeing a diversity of powerful tools that will 
allow us to improve the care we deliver to our patients and 
empower them to make healthy choices in their behavior.  

    Question and Answer Section 

    Questions 

     1.    Advantages of using technology to intervene on weight- 
related behaviors include all except:
    A.    Reduces barriers to treatment   
   B.    Simplifi es tasks such as self-monitoring   
   C.    Facilitates communication between patient and 

healthcare provider   
   D.    Requires no special equipment or devices       
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   2.    A variety of inexpensive, high-quality Web sites and 
smartphone applications are currently available to assist 
patients with:
    A.    Learning weight loss strategies   
   B.    Self-monitoring their weight and weight-related 

behaviors   
   C.    Communicating with healthcare providers   
   D.    Viewing their medical records          

    Answers 

     1.     D . While using technology to deliver behavioral interven-
tion may be advantageous, it often requires special equip-
ment and/or devices such as computers and smartphones.   

   2.     B . Many weight control technologies are being developed 
and researched, but only self-monitoring technologies are 
currently available and ready for widespread use.          
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           Chapter Objectives 

     1.    To illustrate how the adolescent bariatric patient presents 
with unique psychosocial challenges that may differ from 
the adult patient    

    2.    To outline what is known versus unknown about the psy-
chosocial health and outcomes of bariatric surgery for an 
adolescent patient    

      Introduction 

 An alarming 6 % of today’s teenagers face the day-to-day 
challenge of being extremely obese—body mass index 
(BMI) ≥99th percentile [ 1 ,  2 ]—and thus, carry a heightened 
risk of obesity-related medical comorbidities once only seen 
as “adult” diseases. Given that extreme obesity is blatantly 
visible, physically challenging, and highly stigmatized, it has 
the potential to impact an adolescent’s day-to-day quality of 
life independent of, or prior to, any palpable health effects. 
Thus, the greater, more immediate impact of extreme obesity 
in adolescence is likely psychosocial, not medical. Existing 
evidence would suggest youth with extreme obesity have 
great diffi culty achieving and maintaining suffi cient weight 
loss via lifestyle modifi cation, or with adjunctive pharmaco-
logic agents, as both treatments typically produce a 
5–10 % weight loss. The concern for these youth is further 

 compounded given that the period from adolescence to 
adulthood (ages 18–25) is largely overlooked in the weight 
management literature. Accordingly, the vast majority of 
teens who are extremely obese today will carry forward their 
excess weight and disease burden into adulthood. 

 The beginning of this century marked the emergence of a 
new and growing literature characterizing the psychosocial 
health of the subpopulation of adolescents with extreme obe-
sity, those seeking surgical weight loss, and the initial psy-
chosocial outcomes. As detailed elsewhere in this volume, 
early studies support the safety and short-term effi cacy of 
bariatric surgery for adolescents with associated improve-
ments in physical as well as psychosocial health (e.g., quality 
of life, depressive symptoms, self-concept). 

 Unfortunately, preliminary studies that include a psycho-
social focus suffer from methodological challenges related to 
the reliance on small sample sizes and patients from single 
institutions. Thus, current knowledge is limited not only in 
terms of generalizability of published data, but also the sta-
tistical power available to test more complex and informative 
questions. Further, with few exceptions [ 3 ], our understand-
ing of psychosocial outcomes of adolescent bariatric surgery 
is limited to the fi rst postoperative year. Nonetheless, these 
early studies provide a vital foundation from which clinical 
guidelines and adolescent care models can begin to have a 
more age-salient empirical basis versus our initial reliance 
on the adult bariatric experience. The aim of this chapter is to 
summarize the current knowledge base about the psychoso-
cial health of the adolescent bariatric patient with consequent 
and critical directions for future clinical research. 

 It is important to note that, unlike the adult patient, ado-
lescent bariatric surgery occurs at a critically important time 
in psychosocial development—a period of rapid change in 
emotional, interpersonal, social, and educational and voca-
tional domains, when good adaptation bodes well for contin-
ued positive transition into young adulthood [ 4 ]. Further, the 
postoperative course co-occurs with a challenging develop-
mental transition. The distinct period between adolescence 
and young adulthood, “emerging adulthood” (ages 18–25), 
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is seen as one of the most “volitional” periods of life [ 5 ], 
characterized by increasing independence (fi nancial, resi-
dential) and exploration in relationships (e.g., peers, family, 
romantic relationships). Thus, understanding of the adoles-
cent patient must occur within an age-salient psychosocial 
context. For example, there is growing evidence that in addi-
tion to the “usual psychosocial suspects” most often the 
focus of the adult bariatric literature (e.g., depression, binge 
eating disorder, and quality of life), there are key age-salient 
psychosocial factors (versus psychopathology) affected by 
extreme obesity in adolescence that may be positively 
impacted by surgical weight loss (e.g., perceived compe-
tence, body image, the social network). There are also con-
textual factors known to negatively affect psychosocial 
functioning for  any  adolescent, regardless of weight status 
(e.g., impaired parent/family functioning, engagement in 
high-risk behaviors, high-risk contexts), that also must be 
considered. This basic framework presented in Fig.  8.1  will 
be used to organize this review.

       Key Domains of Adolescent Psychosocial 
Health 

    Health-Related Quality of Life (HRQOL) 

 Health-related quality of life (HRQOL) describes the impact 
of a particular condition/disease or intervention on the daily 
functioning of individuals across physical, emotional, and 
social domains. Generic measures of HRQOL (e.g., 
PedsQL™[ 6 ]) allow for cross-disease comparisons, while 
disease or condition-specifi c instruments measure aspects of 
daily functioning that are specifi c to a disease (e.g., asthma, 

cancer, diabetes). The fi eld of obesity has progressed to 
include condition-specifi c measures allowing the character-
ization of how weight and weight change specifi cally affect 
day-to-day functioning in adolescents (e.g., weight-related 
quality of life or WRQOL:IWQOL-Kids [ 7 ], Sizing Them 
Up [ 8 ]). Given that HRQOL has emerged as a critical patient- 
reported outcome (PRO) recommended for use in clinical 
trials and prospective observational research, it follows that 
this domain of adolescent psychosocial health is perhaps the 
best described in the adolescent bariatric literature to date. 

 Obese youth report signifi cant impairments in both 
HRQOL and WRQOL and across all domains of functioning 
(i.e., physical, social, emotional, school, body-esteem) and 
increasing impairment with increasing BMI [ 9 ]. Further, 
adolescents at extreme levels of obesity (BMI ≥40) present-
ing for bariatric surgery have exhibited the greatest global 
impairments in HRQOL and WRQOL reported to date [ 10 ]. 
An emerging adolescent literature suggests signifi cant 
improvements in HRQOL and WRQOL across the fi rst and/
or second postoperative years following laparoscopic gastric 
banding [ 11 ] and Roux-en-Y gastric bypass [ 3 ]. 

 Our investigative team provided some of these fi rst 
 prospective and preliminary data noting critical areas for fur-
ther exploration [ 3 ]. First, while the net BMI change at 2 years 
postoperatively was approximately 35 %, the overwhelming 
majority remained clinically obese. Interestingly HRQOL and 
WRQOL improvements were dramatic, being more typical of 
nonclinical or non-overweight adolescent samples, suggesting 
more “normative” quality of life of healthy non- overweight 
youth despite not achieving nonobese body weight. It may be 
that experiencing a change in weight has more impact on 
quality of life than an actual weight achieved. In addition, 
analyses revealed a deceleration in the rate of change and a 

  Fig. 8.1    Organizational framework used in this chapter       

 

M.H. Zeller and J. Reiter-Purtill



67

slight decline in quality-of-life domains in parallel with 
weight regain. Interestingly, these initial adolescent fi ndings 
are consistent with the adult literature reviewed in Chap.   3    .  

    Psychopathology 

 Remarkably less represented in the adolescent bariatric lit-
erature specifi cally, and the adolescent extreme obesity lit-
erature more broadly, are studies that describe the presence 
of psychopathology. As detailed in Chap.   2    , adult bariatric 
patients often present with one or more psychiatric disorders 
preoperatively, most commonly with mood disorders and 
binge eating disorder (BED). While a link between adoles-
cent obesity and depression is often spoken of, the empirical 
data remains equivocal, whether assessing community or 
treatment-seeking samples. In fact, the majority of obese 
adolescents exhibit subclinical range or minimal depressive 
symptomatology, with only a subset having clinically signifi -
cant symptoms or meeting diagnostic criteria for a depres-
sive disorder [ 12 – 16 ]. For example, Goodman and colleagues 
[ 17 ] recently demonstrated that adolescents with extreme 
obesity were no more likely to report greater depressive 
symptoms than youth of healthy weight. 

 For the adolescent bariatric patient, the evidence is con-
sistent with the broader adolescent obesity literature: only a 
minority (16–30 %) of adolescents present with clinical 
range depressive symptomatology, whether at the initial pre-
operative psychological evaluation (e.g., prior to approval 
for surgery) [ 10 ,  11 ,  18 ] or when assessed post-approval 
within the month prior to their surgery in the context of 
research [ 19 ]. Further evidence suggests little change in 
symptom presentation between these pre- and post-approval 
[ 20 ] negating the possible interpretation that adolescents 
underreport depressive symptoms at fi rst contact in an effort 
to present well (“impression management”) in their pursuit 
of surgery. Encouragingly, initial outcome data suggest a sta-
tistically signifi cant reduction in depressive symptoms across 
the fi rst postoperative year [ 19 ,  21 ] with some preliminary 
evidence of a signifi cant increase in symptoms during the 
second year in the context of weight regain [ 3 ]. Arguably, 
whether these changes are clinically meaningful to the 
patient remains unknown. Recognizing there is some vari-
ability in depressive symptom presentation prior to surgery, 
future studies powered to examine symptom severity differ-
ences (i.e., comparing trajectories of those with/without 
clinical range depressive symptoms) over time are impera-
tive. However, these data are consistent with the adult litera-
ture, in which initial improvements in depressive symptoms 
may erode 18–24 months post-surgery or that new onset of 
depressive symptoms may occur over time. 

 Unfortunately, no prevalence studies of BED in adoles-
cents with extreme obesity exist. However, the broader 

 adolescent obesity literature suggests less than 3 % of obese 
adolescents meet diagnostic criteria for the disorder [ 22 ], 
with the prevalence of subthreshold binge eating consider-
ably higher, and particularly for those in clinical samples and 
seeking weight loss (20–30 %) [ 23 ,  24 ]. Two studies [ 11 ,  18 ] 
have reported on disordered eating behaviors in extremely 
obese adolescents, although both notably describe clinical 
samples of teens presenting for bariatric surgery. Disordered 
eating behaviors were not infrequent, albeit not characteris-
tic of the majority of patients, and included binge eating epi-
sodes (25 % [ 11 ], 48 % [ 18 ]), night eating (36.3 % [ 11 ]) as 
well as rapid eating (44 %), having guilt associated with eat-
ing (36 %), eating until uncomfortably full (36 %), loss of 
control (24 %), and eating without hunger (24 %) [ 18 ]. To 
date, there are no outcome data characterizing the impact of 
bariatric surgery and its associated weight loss on disordered 
eating behaviors in adolescents. This is an important area for 
future research given the adult experience suggests binge 
eating behaviors can reemerge following surgery and are 
associated with weight regain. 

 A recent investigation by Sysko and colleagues [ 11 ] took 
a broader approach to examine psychiatric symptoms in a 
group of extremely obese adolescents approved for laparo-
scopic gastric banding. Using statistical methods (i.e., latent 
class analysis), the investigators reduced their comprehen-
sive preoperative psychological assessment protocol (e.g., 
self-report measures of depression, disordered eating, and 
anxiety, as well as the clinical interview) into three distinct 
subgroups of adolescents: those with “low” psychopathol-
ogy (50 %), those with “nonspecifi c” or “intermediate” psy-
chopathology (36.3 %), and those with “eating pathology” in 
combination with other psychiatric symptoms (13.7 %). This 
small “eating pathology” group was characterized as being 
more likely to report binge eating episodes or night eating, as 
well as more depressive symptoms, anxiety symptoms, and 
present Diagnostic and Statistical Manual of Mental 
Disorders (DSM)-IV diagnoses. Thus, a consistent prelimi-
nary pattern has begun to emerge across the early literature: 
The adolescent bariatric patient population at the time of 
 surgery is variable, although generally low, in terms of 
 prevalence of presenting psychopathology. This being said, 
there may be a small subgroup with a more problematic 
 psychiatric profi le that may include eating pathology.  

    Self-Concept 

 An adolescent’s self-concept is based on their perceived 
competence across multiple age-salient dimensions (i.e., 
physical appearance, social acceptance, global self-esteem, 
as well as athletic, academic, romantic, and job competence). 
These competencies have consistently been shown to 
be associated with better psychosocial health [ 25 ,  26 ]. 
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A relatively large literature [ 27 ] has demonstrated that obese 
youth report lower self-concept than youth of healthy weight. 
Furthermore, adolescents whose obesity has persisted from 
middle childhood report lower self-concept compared to 
those with obesity onset in adolescence. 

 Our understanding of self-concept in extremely obese 
youth who undergo bariatric surgery is limited to one study 
[ 3 ]. Based on the broader adolescent obesity literature, it 
was not unexpected to fi nd that adolescents prior to bariatric 
surgery self-reported lower perceived competence across all 
domains (i.e., global self-esteem, physical appearance, 
social acceptance, as well as athletic, academic, romantic, 
and job competence) as compared to the normative sample 
for the measure [ 28 ]. Arguably, in the context of the afore-
mentioned fi ndings with the sample (e.g., improvements in 
HRQOL, WRQOL, depressive symptoms paralleled weight 
loss and regain), signifi cant improvements in all perceived 
competencies over time is consistent and would also be 
expected. However, while some domains showed a subse-
quent slight decline in functioning (e.g., appearance, close 
friendship, and social acceptance) in the second postopera-
tive year, others showed continued improvement over time 
(e.g., global self-esteem, athletic, job competence, and 
romantic appeal). While these fi ndings are indeed prelimi-
nary and in need of replication, they do suggest a broader 
psychosocial impact (i.e., beyond psychopathology and 
quality of life) of surgical weight loss for the adolescent 
patient as they mature and manage new age-salient roles 
(e.g., work, romantic relationships).  

    Body Image Dissatisfaction 

 Body image dissatisfaction (BID) is a known correlate of 
psychosocial distress for adults presenting for bariatric sur-
gery and which lessens with both surgical and nonsurgical 
weight loss [ 29 ]. A noted fi nding to post-surgical weight loss 
is that some bariatric patients continue to report BID due to 
sagging excess skin [ 30 ]. Only one study to date has assessed 
BID in extremely obese adolescents and is limited to the fi rst 
postoperative year. Ratcliff and colleagues [ 20 ] examined 
BID by calculating the discrepancy between adolescents’ 
fi gure ratings of their current and ideal body size at baseline/
presurgery and again at 6 and 12 months after bariatric sur-
gery. BID was signifi cantly reduced over time, particularly 
within the fi rst 6 months post-surgery. Additional work 
needs to examine how body image may change as a result of 
surgical weight loss beyond the fi rst postoperative year. 
Knowing excess skin is not unique to adult bariatric patients, 
and that anecdotally, some adolescent patients progress to 
seeking body-contouring surgery, BID a critical area for 
 further investigation.  

    Interpersonal Relations 

 Positive peer relations are central to healthy social and emo-
tional development in youth. Unfortunately, there is solid evi-
dence that obese adolescents are less liked by peers and 
socially marginalized in their school peer network [ 31 ,  32 ]. In 
addition, obese adolescents report more peer victimization 
than adolescents of average weight, including name-calling 
and teasing about their weight and appearance [ 33 – 35 ]. These 
experiences are concerning given that negative peer relations 
for any adolescent (i.e., independent of weight status) are pre-
dictive of greater psychopathology and poorer school/job per-
formance and interpersonal relations in adulthood [ 4 ]. Further, 
appearance-related teasing has been linked to a number of 
concurrent issues including greater BID, low self-concept, 
binge eating behaviors, and greater depressive symptoms, 
including suicidal ideation and suicide attempts [ 36 ]. 

 To date, there is no literature that characterizes the social 
networks of adolescents with extreme obesity, and more spe-
cifi cally, the social relationships of adolescents who undergo 
bariatric surgery and if/how these relations change postopera-
tively. Clinical experience suggests that a majority of patients 
report some distress regarding their peer status prior to 
 surgery. Encouragingly, many patients experience notable 
changes in their peer contact and relationships postoperatively 
and in a generally positive direction. Certainly the aforemen-
tioned evidence [ 3 ] provided by self-report measures (e.g., 
subscales of HRQOL/WRQOL or self-concept measures) 
that capture their perceptions of impaired social life and sub-
sequent improvements sheds some light on perceived changes 
in social status and romantic appeal postoperatively.   

    Factors That May Negatively Impact 
Adolescent Psychosocial Functioning 

    Parent/Family Functioning 

 Unlike adult care models, the practice of pediatric medicine 
proves unique due to the presence and infl uence of caregivers 
[ 37 ]. The broader pediatric literature demonstrates an associa-
tion between impaired caregiver and family functioning and 
poorer treatment outcomes in pediatric conditions reliant on 
regimen adherence, lifestyle change, and/or treatment inten-
sity (i.e., surgery). Childhood obesity develops within a family 
environment. Accordingly, an adolescent undergoing bariatric 
surgery functions within a family environment that has con-
tributed to their presurgery health and psychosocial impair-
ment. Unfortunately, the literature is only beginning to identify 
the parent and family characteristics of the obesogenic family 
environment and specifi cally that of the adolescent with 
extreme obesity considering or undergoing bariatric surgery. 

M.H. Zeller and J. Reiter-Purtill



69

 A glimpse into what may be key family factors to  consider 
comes from several cross-sectional studies that have 
described families of obese youth presenting to nonsurgical 
multidisciplinary weight management programs. The major-
ity (66–90 %) of female caregivers of treatment-seeking 
obese youth were also obese (BMI ≥30 kg/m 2 ) [ 38 – 40 ], with 
many self-reporting clinical levels of psychological distress 
(28–50 %) [ 16 ,  39 ,  40 ], elevated levels of parenting stress 
(18 %) [ 41 ], and problematic family functioning [ 3 ,  11 ]. 
Further, mothers who reported their own psychological dis-
tress were more likely to have obese adolescents who 
reported greater depressive symptoms [ 16 ]. Thus, the family 
environment may be characterized not only by a shared dis-
ease (obesity) but potentially dysfunction. 

 Two studies to date have examined family factors in the 
context of adolescent bariatric surgery [ 3 ,  11 ]. While direct 
comparisons of these fi ndings prove diffi cult due to use of 
different assessment tools, both suggest that the degree of 
general family dysfunction is variable and certainly not uni-
versal for the adolescent patient. For example, Sysko and col-
leagues [ 11 ] utilized presurgery psychiatric evaluation data 
and found that for a small group of adolescents presenting 
with high levels of psychopathology (e.g., BED, depressive 
and anxiety symptoms), there was also high levels of self-
reported family confl ict and lower cohesion among family 
members. In contrast, a second study [ 3 ] found limited fam-
ily or caregiver dysfunction at the time of surgery and no 
detectable change in these family factors across the initial 
12 months following surgery. Thus, as the adolescent under-
goes signifi cant change in weight and psychosocial health, 
the family appears to remain stable. Remarkably absent in the 
adolescent bariatric literature are assessment tools that would 
allow the characterization of more “condition- specifi c” fam-
ily factors that may impact bariatric surgery outcomes, be 
they physical or psychosocial. For example, understanding 
aspects of emotional and instrumental social support that pro-
mote the adolescent patient’s adherence to the postoperative 
medical and lifestyle regimen is critically needed. 

 Not surprisingly, the overwhelming majority (86 %) of 
female caregivers at the time of their adolescents’ surgeries 
were obese themselves, if not extremely obese (47 % BMI 
>40 kg/m 2 ) [ 3 ]. Further, of those “bariatric caregivers” who 
were  not  extremely obese at the time of their adolescent’s 
surgery, 25 % had undergone bariatric surgery within the 
previous 3 years, with another caregiver undergoing bariatric 
surgery between the adolescent’s 6- and 12-month postop-
erative visits. The adult literature has demonstrated a strong 
family history for extreme obesity among adult family mem-
bers [ 42 ,  43 ]. At the same time, a recent study suggested that 
bariatric surgery may render an additional benefi t (e.g., “halo 
effect”) of weight loss for family members who did not 

undergo surgery, including children in the home [ 44 ]. Future 
research needs to explore whether bariatric surgery will 
emerge as a family weight loss tool and whether having a 
caregiver who has also undergone bariatric surgery presents 
unique benefi ts and/or challenges for the adolescent patient.  

    High-Risk Contexts 

    Childhood Trauma 
 Increasing evidence suggests an association between child-
hood trauma, including child abuse and neglect, and the 
development of obesity [ 45 – 47 ]. Noll and colleagues pre-
sented the fi rst evidence for the prospective longitudinal 
association of childhood sexual abuse with the subsequent 
development of obesity by young adulthood [ 45 ]. 
Retrospective reports of childhood sexual abuse history from 
adult bariatric candidates have ranged from 16 % [ 48 ] to 
69 % [ 49 ]. To date, there have been no studies that have 
addressed the impact of childhood trauma on the psychoso-
cial functioning of obese youth or the prevalence of child-
hood trauma in adolescents who undergo bariatric surgery. 
The broader developmental literature suggests there are sev-
eral psychosocial impairments that are both sequelae of 
childhood trauma and correlates of childhood and adolescent 
obesity (e.g., depression, BED, diffi culties with peers, poor 
self-esteem, BID) [ 50 ,  51 ]. Further, high-risk behaviors such 
as substance abuse and dependence, delinquency, and high- 
risk sexual behaviors have also been cited as short- and long- 
term sequelae of childhood trauma [ 52 ,  53 ]. Thus, the 
consequences of abuse may amplify or exacerbate the psy-
chosocial risks associated with extreme obesity and be nega-
tively related to the level of psychosocial improvement that 
follows bariatric surgery.  

    Socioeconomic Status 
 Socioeconomic status, at the family or even neighborhood 
level, has great potential to negatively affect adolescent 
health. Childhood obesity has been linked to a number of 
related family socioeconomic factors, including lower family 
household income, single-parent status, lower parental edu-
cation, poor living conditions, and lack of neighborhood 
safety [ 54 ]. However, these types of associations have not 
been assessed or are less consistent for obese adolescents [ 55 , 
 56 ]. The range of socioeconomic status of youth presenting 
for laparoscopic gastric banding at one institution suggests 
variability, with a reported median family income of approxi-
mately $49,000, with 14.5 % of patients below poverty level 
[ 11 ]. What role socioeconomic status plays in an obese teen’s 
psychosocial improvements post-surgery remains unknown 
and is an important context for further study.   
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    High-Risk Behaviors 

 Adolescence is a developmental period characterized by an 
increased willingness to engage in behaviors considered to 
be risky, harmful, or even antisocial. Alcohol, tobacco, and 
illicit drug use are often initiated during this time period, as 
is sexual activity. Adolescence is also a developmental period 
known for increased risk for the fi rst onset of nonfatal sui-
cidal behaviors (e.g., ideation, attempts) [ 57 ]. While argu-
ably the initiations of such behaviors are seen as “normative,” 
these behaviors are not always benign. For example, adoles-
cence/emerging adulthood is also a period of risk for pro-
gression to abusing or becoming dependent on substances 
[ 58 ,  59 ] or acquiring a sexually transmitted infection [ 60 , 
 61 ]. Suicide is also the third leading cause of death in this 
age group [ 61 ]. 

 Until quite recently, prevalence rates of these high-risk 
behaviors in extremely obese adolescents were unknown. 
Ratcliff and colleagues [ 62 ] utilized a nationally representa-
tive school-based sample (Youth Risk Behavior Surveillance 
Survey [YRBSS]) demonstrating that, with few exceptions, 
adolescents with extreme obesity engage in high-risk behav-
iors (alcohol/tobacco/drug use, sexual behaviors) at rates 
comparable to their healthy weight peers (i.e., no greater or 
less risk than a “typical” adolescent). However, there were 
some unique and concerning exceptions. Specifi cally, these 
national data suggested that while adolescent girls with 
extreme obesity were  less  likely than healthy weight girls to 
have had sexual intercourse, if they had, it was more likely to 
have happened under the infl uence of alcohol or drugs, a 
known context of increasing risk (e.g., unprotected sex). 
Also, extreme adolescent obesity was associated with greater 
likelihood of smoking, and for boys, initiation of smoking 
before the age of 13, a known predictor of increased risk of 
tobacco dependence. 

 We recently used the YRBSS to gain a better understand-
ing of suicidal behaviors (e.g., suicidal ideation and nonfatal 
attempts) of adolescents who fall into different excess weight 
categories (overweight, obese, extreme obesity), taking into 
consideration whether they also perceived themselves to be 
“overweight” [ 63 ]. These national data suggest that relative 
to healthy weight youth who accurately perceived their 
weight, adolescents at any level of excess weight who also 
accurately perceived themselves as “overweight” had greater 
odds of engaging in suicidal ideation, whereas if inaccurate, 
had no greater odds. Findings regarding actual nonfatal sui-
cide attempts were less straightforward and varied based on 
actual weight/weight perception accuracy and race/ethnicity. 

 To fully understand the impact of bariatric surgery on the 
psychosocial health outcomes of adolescents, the frequency 
of their engagement in such high-risk behaviors must be con-
sidered. Furthermore, in light of an emerging adult bariatric 
literature examining links between bariatric surgery and 

alcohol use/abuse or other addictive behaviors, as well as 
associations with increased risk of death by suicide, under-
standing the high-risk behaviors of the adolescent patient 
becomes increasingly paramount.   

    Conclusion 

 There are many known age-salient factors (e.g., family func-
tioning, high-risk contexts and behaviors) that contribute to 
the psychosocial health (e.g., psychopathology, quality of 
life, interpersonal relations, self-concept, body image dissat-
isfaction) of the adolescent in general, those with obesity, 
and those whose obesity has progressed to extreme levels. 
From a developmental perspective, evidence of psychosocial 
health impairments without effective intervention places an 
adolescent who carries their obesity burden forward at risk 
for continued poor psychosocial health and development as 
they transition to adulthood. Certainly the available adult 
obesity literature leads us to predict an otherwise bleak pic-
ture of health and well-being. Initial adolescent bariatric psy-
chosocial outcome data indicating improvements in multiple 
domains are impressive, although as previously mentioned 
are limited to single-site studies of small sample size, with 
follow-up extending to only the 24-month time-point. It is 
likely that the signifi cant improvement in health and psycho-
social functioning following bariatric surgery creates condi-
tions for changing the developmental course of these at-risk 
adolescents in a positive direction. However, whether new 
risk factors emerge or whether improvements erode over 
time remains unknown. 

 A broad developmentally based approach is needed to 
help explain the positive as well as any negative adolescent 
bariatric outcomes, thereby preventing simple explanations 
(i.e., “bariatric surgery is the cause”) from permeating the 
literature. These age-salient psychosocial and contextual fac-
tors, however, have never been included in the same analytic 
model, nor examined as they relate to the signifi cant weight 
loss following adolescent bariatric surgery. Furthermore, no 
studies to date have examined preoperative psychosocial pre-
dictors of adolescent outcomes. These types of modeling 
would require the power of a large sample of adolescents, 
followed prospectively and in a standardized manner, with 
minimal cohort attrition, compared to a similar group of ado-
lescents with extreme obesity not undergoing bariatric sur-
gery over the same course of time. Ongoing studies within 
the Teen-Longitudinal Assessment of Bariatric Surgery 
(Teen-LABS) Consortium [ 64 ] and its associated ancillary 
studies will provide the necessary conditions for this kind of 
modeling to be achieved. 

 The adolescent bariatric surgery literature is in its infancy 
but also occurring in the context of medical progress. While 
gaps in the psychosocial literature are previously described, 

M.H. Zeller and J. Reiter-Purtill



71

there are several additional areas worth noting at the present 
time. For example, future studies are needed to examine if 
there are psychosocial indicators or outcomes for different 
bariatric procedures newly offered to adolescents such as the 
laparoscopic gastric band or sleeve gastrectomy versus the 
more invasive Roux-en-Y gastric bypass (RYGB).    Given the 
seminal, longer-term, prospective, and controlled study of 
adults (Swedish Obesity Study) suggests that a “signifi cant 
minority” demonstrates weight regain as early as the second 
year [ 65 ]. Understanding weight regain trends and their 
impact on the psychosocial health of the adolescent patient is 
imperative. Finally, we lack any empirical examination of 
the role of medical comorbidities and their resolution as they 
relate to the psychosocial health of the adolescent patient 
over time. 

 However, an important caveat must be included herein. 
This chapter is in no way to be seen as “prescriptive” in 
terms of what should be included in an adolescent pre- 
surgical psychological evaluation. Such an evaluation would 
prove quite burdensome (e.g., time, cost) to both the patient 
and the provider. Further, and unfortunately, until the adoles-
cent bariatric surgery literature adequately “ages,” we will 
lack an empirically derived understanding of the predictive 
value of any psychosocial domain in terms of determining 
adolescent candidacy and better or worse health and psycho-
social outcomes. This chapter is written with a more devel-
opmental perspective highlighting age-salient considerations 
of the adolescent patient population, with critical areas for 
research. This is not to suggest preoperative psychological 
evaluations are not necessary for an adolescent patient; based 
on the present literature review, it is quite to the contrary. It 
is consistently recommended that a clinical bariatric team 
providing care to an adolescent patient include a licensed 
mental health professional as a participating team member 
(versus a community provider) with expertise in adolescent 
mental health,  as well as  experience working with adoles-
cent patients and their families in the context of lifestyle 
change and adherence to medical regimens. The initial reli-
ance on the adult model of preoperative psychological evalu-
ations (see Chap.   5    ) is both prudent and appropriate, with the 
addition of the evaluation of age-salient factors that may 
either support or pose barriers to the adolescent’s engage-
ment in the preoperative and/or postoperative regimen (e.g., 
school schedule and performance, peer relations and sup-
port, family functioning and commitment to lifestyle change, 
history of adherence to medical regimens, limited resources, 
use of tobacco/alcohol/drugs). Such factors can be ade-
quately obtained via a solid pediatric clinical interview. With 
the exception of an active substance abuse disorder, none of 
these factors would be considered exclusion criterion for an 
adolescent’s candidacy but rather as contextual factors to 
consider in the execution of clinical care to each individual 
adolescent patient and their family.  

    Question and Answer Section 

    Questions 

     1.    Fill in the blank. The psychosocial health profi le of the 
adolescent with extreme obesity undergoing bariatric sur-
gery is likely______that of the typical adult bariatric 
patient.    
    A.    Different than   
   B.    Similar to    

    2.    The adolescent bariatric surgery literature has advanced 
to a level that provides clear guidelines of which 
 psychosocial factors are seen as supportive and which are 
barriers (i.e., contraindications) to surgical candidacy.    
    A.    True   
   B.    False    

      Answers 

     1.    Answer  A . The psychosocial health profi le of an adoles-
cent patient undergoing bariatric surgery is different than 
an adult. Adolescents undergo surgery during a transi-
tional developmental period, known for change and 
including the emergence of high-risk behaviors, and 
changing family contexts due to increasing emotional and 
physical independence over time. This is normative, but it 
is unclear how an adolescent patient navigates such 
changes in the context of surgical weight loss.    

    2.    Answer  B . The adolescent bariatric surgery literature is in 
its infancy and limited by single-site and small sample 
studies, limiting the ability to test true predictors of posi-
tive versus negative surgical outcomes.    
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           Chapter Objectives 

     1.    To describe the key components of the nutrition care 
 process including nutrition assessment, diagnosis, inter-
vention and monitoring, and evaluation   

   2.    To describe the role of nutrition assessment as an ongo-
ing, nonlinear dynamic process of objective and subjec-
tive data gathering in order to determine potential nutrition 
problems of the bariatric patient   

   3.    To describe the perioperative role of the nutrition profes-
sional, namely, the registered dietitian (RD), in improving 
patient outcomes      

    Introduction 

 Bariatric surgery appears to be a safe and feasible treatment 
to achieve long-term weight loss and improvements in car-
diovascular risk factors, symptoms, and quality of life in 
obese individuals [ 1 ]. Moreover, surgical weight loss strate-
gies are more successful than diet alone in achieving and 
maintaining weight loss [ 1 ,  2 ]. However, the long-term 
 success of bariatric surgery relies on the patients’ ability 
to make sustained lifestyle changes in the areas of nutrition 
and physical activity [ 3 ]. To obtain the best patient outcomes, 
a comprehensive, multidisciplinary team approach provides 
the best care to any bariatric patient and the food and  nutrition 
professional, or registered dietitian (RD), plays an integral 
role in the nutrition assessment and follow-up process across 

the care continuum [ 4 ]. Indeed, due to the continuing trend 
of obesity and utilization of bariatric surgery for the treat-
ment of obesity, there will undoubtedly be a growing role for 
the registered dietitian [ 5 ]. The RD possesses the knowledge 
and skills in the overall management of the  bariatric surgical 
patient as well as profi ciency in bariatric nutrition education 
and counseling [ 4 ]. 

 Modifying eating behaviors is mandatory for the long- 
term success of the bariatric patient [ 6 ]. The dietitian can 
help facilitate improvements in food- and nutrition-related 
knowledge and assist patients with decision-making 
regarding desirable food choices for each surgery type [ 3 , 
 4 ]. Researchers have reported that despite the significant 
weight loss and dramatic improvements in comorbidities 
associated with bariatric surgery, a significant minority of 
patients appear to experience suboptimal weight loss [ 7 ]. 
Although the reasons for this are not well understood, 
suboptimal weight loss is often attributed to preoperative 
psychosocial characteristics and/or eating behaviors [ 6 ], 
as well as poor adherence to the recommended postopera-
tive diet [ 7 ]. These results emphasize the need for periop-
erative dietary counseling to improve surgical weight loss 
outcomes [ 6 ,  7 ], underscoring the dietitian’s vital role in 
the nutrition care process [ 8 ] unique to the bariatric 
patient.  

    Nutrition Care Process 

 The  nutrition care process  (NCP) is designed to improve the 
consistency and quality of individualized care for patients as 
well as the predictability of patient outcomes [ 8 ]. The term 
“patient” will be used in this chapter; however, note that the 
“patient” can also be referred to as a client, a group, and/or 
a surrogate to patient care including family members or 
 caregivers. There are four steps to the NCP: (1) nutrition 
assessment, (2) nutrition diagnosis, (3) nutrition interven-
tion, and (4) nutrition monitoring and evaluation and are 
 outlined in Fig.  9.1 .
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      Nutrition Assessment 

  Nutrition assessment  is step one of the NCP [ 8 ]. The nutri-
tion assessment is a systematic method for obtaining, verify-
ing, and interpreting data needed to identify nutrition-related 
problems, the associated etiology(ies) related to the problem, 
and the signifi cance and signs and symptoms manifested by 
the nutrition-related problem. The nutrition assessment pro-
cess is an ongoing, dynamic process involving objective and 
subjective data gathering from the patient and the patient’s 
medical record. Nutrition assessment indicators are then 
compared to criteria, relevant norms, and standards for inter-
pretation. From this data, the food and nutrition professional 
can determine whether a nutrition diagnosis or nutrition 
problem exists. 

 Nutrition assessment terms are identifi ed and grouped into 
fi ve domains: (1)  food / nutrition - related history ; (2)  anthro-
pometrics ; (3)  biochemical data ,  medical tests ,  and proce-
dures ; (4)  nutrition - focused physical fi ndings ; and (5) 
 patient / client history  (Fig.  9.2 ) [ 8 ]. For individual patients, 
nutrition-related data can be derived from patient interviews, 
observation and measurement, medical records, or from the 
referring health provider. For groups, data may come from 
surveys, administrative data sets, or epidemiological data or 
research studies.

   The nutrition assessment is initiated after a patient is 
referred to the dietitian and leads to the appropriate determi-
nation of whether a nutrition diagnosis or problem exists. 
Referral to the nutrition professional will be different, 
depending upon whether there is an outpatient or inpatient 

  Fig. 9.1    Nutrition care process integrating key components: nutrition 
assessment, nutrition diagnosis, nutrition intervention, monitoring 
and evaluation, and reassessment. As this is an ongoing, cyclic pro-

cess meant to improve bariatric patient outcomes, continual  monitoring 
and reassessment of outcome measures are required perioperatively 
(Permission from publisher: American Dietetic Association)       
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emphasis. For example, the bariatric outpatient is generally 
referred to the food and nutrition professional or registered 
dietitian as part of bariatric “pathway” where the patient is 
preparing for surgery. Presurgically, the patient may be seek-
ing nutrition-intervention strategies to meet weight loss 
goals that are either self-imposed or mandated by third-party 
payers or weight loss surgery programmatic criteria. In con-
trast, a postsurgical inpatient referred to the RD as part of the 
nutrition screening process would imply that the patient was 
deemed at high nutrition risk, and therefore, the nutrition 
assessment process would require a different set of nutrition- 
related problem statements requiring different intervention 
strategies to meet outcome goals. An example of these differ-
ences can be seen in Table  9.1 .

   The specifi c domains associated with the data-gathering 
task of the nutrition assessment are important for the clini-
cian to identify potential areas of nutrition-related problems. 
 Food / nutrition - related history  includes information regard-
ing the patient’s food and nutrient intake [ 8 ]. For the bariatric 
patient, this will be a key data point when assessing the pre- 
and postsurgical patient. This information can help identify 
inadequate or excessive energy or nutrient intakes. Also 
included in this category are food and nutrient administra-
tion, medication/herbal supplement use, knowledge/beliefs/

attitude of food and supplements, eating and food behaviors, 
factors affecting access to food and/or food/nutrition-related 
supplies, and physical activity and function. For the bariatric 
patient, the food/nutrition-related history section is a key 
arena for the nutrition professional to exercise many models 
of cognitive-change theories shown effective at improving 
metabolic syndrome risk variables and weight loss with life-
style modifi cation [ 9 ]. 

  Anthropometric measurements  includes information 
about the patient’s height, weight, weight history, body 
mass index (BMI), growth pattern indices, and percentile 
ranks (important for pediatric nutrition assessment). 
Comparative standards for anthropometrics are encouraged 
to be used [ 8 ]. In the bariatric patient, BMI is typically used 
to determine whether a patient meets eligibility require-
ments. The 1991 National Institutes of Health (NIH) 
Consensus Development Conference Panel [ 10 ] established 
general eligibility criteria for bariatric surgery. Individuals 
could be considered surgical candidates if they possessed 
either a BMI ≥40 kg/m 2  or a BMI ≥ 35 kg/m 2  if they had one 
or more high-risk comorbid conditions. These conditions 
include, but are not limited to, coronary artery disease 
(CAD) or obesity-related cardiomyopathy, severe obstruc-
tive sleep apnea (OSA), obesity hypoventilation syndrome 
(OHS), Pickwickian syndrome (combination of OSA and 
OHS), nonalcoholic fatty liver  disease (NAFLD), nonalco-
holic steatohepatitis, hypertension, dyslipidemia, pseudotu-
mor cerebri, gastroesophageal refl ux disease (GERD), 
asthma, venous stasis disease, severe urinary incontinence, 
debilitating arthritis, and uncontrolled type 2 diabetes mel-
litus (T2DM). Surgery may also be indicated among patients 
with a BMI between 35 and 40 if they have impaired quality 
of life (QOL) including but not limited to body size prob-
lems precluding or severely interfering with employment, 
family function, and ambulation. The consensus panel also 
determined that surgery must be performed in a setting of 
multidisciplinary practitioners and that presurgically the 
patient should undergo both psychiatric and nutritional 
evaluation and education. Due to the metabolic changes 
associated with bariatric surgery, the Food and Drug 
Administration (FDA) has approved the use of the laparo-
scopic adjustable gastric band (LAGB)  for patients with a 
BMI of 30 to 35 kg/m2 with Type 2 Diabetes (T2DM) or 
other obesity-related comorbidities [ 11 ]. 

 Other anthropometric measures important to the bariatric 
patient is  percent excess weight loss  (%EWL).  Percent excess 
weight loss —defi ned as a percentage of preoperative weight 
minus postoperative weight divided by preoperative weight 
minus ideal body weight (IBW)—is typically used to mea-
sure outcomes from the various types of bariatric surgeries. 
Reported weight loss as percentage of EWL comparing dif-

  Fig. 9.2    Key categories of nutrition assessment used to obtain, verify, 
and interpret needs for the bariatric patient. The nutrition assessment pro-
cess is an ongoing, dynamic process involving objective and subjective 
data gathering from the patient and the patient’s medical record. Bariatric 
patients should undergo nutrition assessments across the care continuum 
(Permission from publisher: American Dietetic Association)       
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ferent types of surgeries over a 1–2 year, 3–6 year, and a 
7–10 year follow-up has been previously described [ 2 ]. 
   Comparing follow-up data at 7–10 years, the gastric band, 
the Roux-en Y gastric bypass (RYGB), and the biliopancre-
atic diversion (BPD) ± duodenal switch (DS) and the banded 
RYGB resulted in a 14–60, 25–68, and 60–70 % excess 
weight loss, respectively. Comparing individualized patient 
outcomes to published norms can help determine whether 
patients are within weight loss standards after surgery. 

  Biochemical data ,  medical tests ,  and procedures  include 
laboratory data and medical tests [ 8 ]. Laboratory data is an 
important tool in the nutrition professional’s toolbox and 
helps defi ne a nutrition diagnosis or problem including nutri-
ent defi ciencies and/or toxicities. Medical tests and proce-
dures are important for the presurgical patient in objectively 
determining whether a patient meets surgical criteria and is 
fi t for surgery. For the postsurgical patient, medical tests and 
procedures are important in determining whether the patient 

    Table 9.1    Differences    in nutrition assessment of outpatient versus inpatient bariatric patients   

 Outpatient  Inpatient 

  Example : preoperative nutrition assessment for weight loss   Example : postoperative nutrition assessment screened at high 
nutrition risk 

  Goal : to initiate healthy meal plan for weight loss   Goal : to assess nutrition defi ciency and treat 
  Referral source : surgical program process, third-party payer mandates, 
self-referred for weight loss, referred by primary care provider (PCP) 

  Referral source : hospital admission criteria, MD consult, nursing 
assessment, diet technician referral from nutrition screen 

  Assessment : 47-year-old female, BMI: 43 kg/m 2    Assessment : 47-year-old female, BMI: 47 kg/m 2  
  PMH : type 2 diabetes, hypertension, hyperlipidemia, nonalcoholic fatty 
liver disease 

  Signs / symptoms : ~4 weeks of persistent nausea and retching q 2–3 h, 
productive of saliva only, persistent abdominal pain, anorexia, altered 
mental status (AMS), severe loss of memory, confabulation, ataxia 

  Labs : blood pressure 130/90, glucose 180, cholesterol 300, 
triglycerides 320 

  PMH : type 2 diabetes, hypertension, hyperlipidemia, major 
depression 

  Physical assessment : obese female, no gross abnormalities, low physical 
mobility, skin/eyes/nail beds intact with no lesions or abnormalities 

  PSxH : Roux-en Y gastric bypass 4 weeks ago, uncomplicated Sx. 
Presurgical BMI: 53 kg/m 2  

  Food / nutrition - related history : patient reports eating “constantly” 
throughout the day and evening, craves crunchy/salty foods such as 
potato chips, dislikes vegetables except corn and potatoes, and eats fast 
food at least 5 days per week due to work schedule. Patient does not 
exercise and is not physically active 

  Labs : potassium 2.7(L), lactate 3.2(H), glucose 124(H), C-reactive 
protein >150(H), albumin 2.7(L) 

 Knowledge/beliefs: patient is very motivated to “do what it takes” to get 
bariatric surgery and is willing to change her lifestyle (diet and exercise) 
for improved outcomes 

  Physical assessment : obese female, no gross abnormalities, 
bedridden (patient states she is not stable to walk), numbness and 
tingling in feet that radiates to above-the-knee (peripheral 
neuropathy), eyes present with nystagmus 
  Food / nutrition - related history : patient reports no appetite since 
surgery, abdominal pain, nausea, and vomiting (productive of saliva 
only), not able to take nutrition supplements 

  Nutrition diagnosis : obesity (problem) related to disordered eating 
pattern, excessive energy intake, physical inactivity (etiologies or causes) 
as evidenced by obesity grade III (BMI 40+), overconsumption of 
high-fat and/or calorie-dense food or beverages, estimated excessive 
energy intake, infrequent physical activity (signs/symptoms) 

  Nutrition diagnosis : inadequate vitamin intake (thiamin) (problem) 
related to decreased ability to consume suffi cient amounts of vitamin 
due to nausea, vomiting, and malabsorption due to gastric bypass 
surgery (etiology) as evidenced by symptoms associated with thiamin 
defi ciency: peripheral neuropathy, ataxia, nystagmus, and altered 
mental status (confabulation) consistent with Wernicke’s 
encephalopathy 

  Nutrition education and counseling intervention : patient-centered 
goals generated for utilization of “plate method” for one-quarter plate 
starch, one-quarter plate lean meat, and one-half plate of vegetable 
(patient agreed to have salad daily). Patient agreed to try baked potato 
chips and pretzels vs. potato chips or other deep-fried, salty snacks. 
Patient agreed to limit these snacks to one per day. Patient agreed 
to aim for fi ve servings of fruits and vegetables per day 

  Intervention : assess status of thiamin, preferably by using erythrocyte 
transketolase lab (confi rmed defi ciency if >1.20 μg/mL/h) and 
provide IV thiamin therapy: up to 500 mg thiamin one to three times 
daily for 3 days [ 12 ] 
 Refer patient to neurologist for further follow-up with peripheral 
neuropathy. Refer patient for follow-up with bariatric surgeon due to 
abdominal pain, nausea, and vomiting since surgery 4 weeks ago 

 Food diary given to patient to discuss next follow-up  Refer patient to outpatient RD for further nutrition education 
regarding vitamin and mineral supplementation and meal planning 

  Monitoring and evaluation : patient will follow up with dietitian in 
4 weeks to discuss eating behaviors, food choices (food diary) 

  Monitoring and evaluation : RD will follow up with patient prior to 
discharge to assess tolerance and outcomes of thiamin repletion 

 Goal: patient will choose fi ve servings of fruits and vegetables daily. 
Patient’s weight: lose at least 8 lb in 4 weeks 

 Goal: for patient’s signs and symptoms of thiamin defi ciency to 
improve 
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is qualifi ed to begin oral feeds or in ruling out possible surgi-
cal complications. 

  Nutrition - focused physical fi ndings  include information 
about the patient’s physical appearance, apparent muscle and 
fat wasting (a clinical manifestation of protein–calorie mal-
nutrition), swallow function, functional status (handgrip 
strength, ability to perform activities of daily living [ADLs], 
and physical performance), appetite, affect, and signs and 
symptoms of micronutrient defi ciencies [ 8 ]. These signs and 
symptoms will be further reviewed in this textbook. For a 
more detailed overview of micronutrient defi ciencies associ-
ated with bariatric surgery, the reader is encouraged to refer 
to Aills et al. [ 12 ]. 

  Patient / client history  includes the personal history, medi-
cal/health/family/social history, treatments, and complemen-
tary/alternative medicine use [ 8 ]. Past and present medical 
history is an important tool in the nutrition professional’s 
toolbox to help complete the nutrition care process. The nutri-
tion professional will be required to exercise critical thinking 
skills in determining appropriate data to collect from both 
objective and subjective sources. Clinical judgment will need 
to be utilized to determine whether there is a need for addi-
tional data gathering in order to diagnose nutrition problems 
and generate nutrition-intervention strategies accordingly. 
Indeed, distinguishing between relevant/important versus 
irrelevant/unimportant data is a skill well orchestrated by the 
food and nutrition expert such as the registered dietitian.  

    Nutrition Diagnosis 

  Nutrition diagnosis  is step two of the NCP [ 8 ]. The nutrition 
diagnosis is a critical step between the nutrition assessment 
and nutrition intervention. Standardization of the nutrition 
diagnosis language has been proposed by the Academy of 
Nutrition and Dietetics and has been published elsewhere 
[ 8 ]. The nutrition diagnosis includes a nutrition problem uti-
lizing standardized nutrition diagnosis terminology, associ-
ated etiology(ies) [ 9 ], or “root” cause(s), the signifi cance, 
and signs and symptoms associated with the problem. The 
nutrition professional can then create a PES (Problem, 
Etiology, Signs/Symptoms) statement, which can then target 
specifi c nutrition-intervention strategies. The PES statement 
is derived from the clustering and synthesis of data gathering 
obtained from objective and subjective information during 
the nutrition assessment process. Nutrition professionals 
should critically evaluate whether they can resolve or 
improve the selected nutrition diagnosis, determine the “root 
cause” of the nutrition problem, and then determine measur-
able signs and symptoms that will best indicate that the nutri-
tion problem has resolved or improved. Furthermore, it is 
imperative that the practitioner use all domains and nutrition 

diagnostic categories to recognize potential areas of nutrition 
intervention. Table  9.1  provides two examples of possible 
PES statements that may be used for the bariatric patient in 
two different clinical scenarios. 

 There are essentially three domains where the nutrition 
problems may fall:  intake ,  clinical , and  behavioral /
 environmental . To date, more than 70 nutrition diagnosis/
problems have been identifi ed [ 8 ].    The  intake  domain is 
defi ned as the “actual problems related to intake of energy, 
nutrition, fl uids, bioactive substances, either through oral 
diet or nutrition support. As mentioned, this area of nutrition 
diagnosis is key for the RD to identify potential pitfalls in the 
bariatric patient’s energy, fl uid, and nutrient balance. 
Knowledge of a patient’s nutrition intake from food records, 
calorie counts (utilized in the inpatient bariatric patient 
only), and dietary supplement intake records can help iden-
tify the following potential nutrition-related problems: 
increased/decreased nutrient needs, malnutrition, imbalance 
of nutrients, and inadequate/excessive/inappropriate intake 
of fats, protein, carbohydrate/fi ber, vitamins, and minerals as 
well as bioactive substances such as dietary supplements. 

 The  clinical  domain is defi ned as “nutrition fi ndings/
problems identifi ed that relate to medical or physical condi-
tions” including  functional ,  biochemical ,  and weight  catego-
ries [ 8 ]. The post-bariatric patient would qualify for use of 
the nutrition diagnosis of altered gastrointestinal (GI) func-
tion, found under the functional category of the clinical 
domain. An example of a PES statement for the post- bariatric 
patient would then be: altered GI function (P: Problem) 
related to alteration in GI structure and/or function 
(E: Etiology) as evidenced by gastric bypass (S: Sign/
Symptom or defi ning characteristic). 

 The  biochemical  category found within the  clinical  
domain is defi ned as the “change in capacity to metabolize 
nutrients as a result of medications, surgery or as indicated by 
altered laboratory values” [ 8 ]. The bariatric patient’s poten-
tial for impaired nutrient utilization, food avoidance, and 
food and nutrition supplement intolerance after surgery [ 14 ] 
can translate into abnormal laboratory fi ndings, however, 
other patients may present with subclinical laboratory out-
comes where clinical signs and symptoms of defi ciency exists 
while laboratory data may be within normal limits [ 13 ]. 

 The  weight  category found within the  clinical  domain is 
defi ned as chronic weight or changed weight status when 
compared to comparative norms, usual body weight, ideal 
body weight (IBW), or desirable body weight (DBW) [ 8 ]. 
Note that at this time in the bariatric community, there is no 
consensus or best-practice standard for determining ideal or 
desirable body weight. This potential category of nutrition- 
related problems can help the food and nutrition professional 
identify bariatric patients who are overweight/obese and/or 
presenting with unintentional weight gain (or weight regain 
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after surgery). Furthermore, post-bariatric patients may also 
be diagnosed with underweight and/or unintentional weight 
loss. For example, unintentional and/or rapid weight loss 
may be associated with protein–calorie malnutrition or vita-
min/mineral defi ciencies such as thiamin defi ciency [ 13 ]. 

 The  behavioral / environmental  domain of the nutrition 
diagnosis terminology is defi ned as nutritional problems 
identifi ed that relate to knowledge, attitudes/beliefs, physical 
environment, access to food and food supplies, or food safety 
[ 8 ]. Categories found under the behavioral/environmental 
domain include knowledge and beliefs, physical activity and 
function, and food safety and access. Focusing on the bariat-
ric patient’s food- and nutrition-related knowledge defi cits, 
potential harmful beliefs or attitudes about food or nutrition- 
related topics, readiness for diet/lifestyle change, potential 
disordered eating beliefs and patterns, level of adherence to 
bariatric nutrition guidelines, and assessment of undesirable 
food choices are areas of emphasis that the RD can problem- 
shoot and counsel the patient for improved outcomes [ 4 ]. It 
is also important to evaluate other issues that could affect 
nutrient status including readiness for change; realistic goal 
setting; general nutrition knowledge; as well as behavioral, 
cultural, psychosocial, and economic issues [ 13 ]. 

 The RD can also work as part of the multidisciplinary team 
to address a bariatric patient’s level of physical activity, 
inability or lack of desire to manage self-care, and potential 
self-feeding diffi culties or impaired ability to function. By 
working closely with exercise specialists and physical thera-
pists, the nutrition professional can help identify potential 
areas of nutrition-related problems that may negatively impact 
the success of the bariatric patient in managing an exercise 
regimen. Moreover, researchers have shown that weight loss 
is improved by patients who attend structured events and 
motivational forums provided by exercise specialists [ 15 ,  16 ].  

    Nutrition Intervention 

  Nutrition intervention  is step 3 in the NCP [ 8 ]. Nutrition 
interventions are specifi c actions used to remedy a nutrition 
diagnosis or problem. Therefore, the intervention can target 
individual patients, groups, or communities. The nutrition 
intervention most likely targets the “E” or etiology of the 
nutrition problem; however, in specifi c circumstances, the 
nutrition intervention is directed at reducing/eliminating the 
“S” or the signs/symptoms. The four domains of nutrition 
intervention that have been identifi ed include  food and / or 
nutrient delivery ,  nutrition education ,  nutrition counseling , 
and  coordination of nutrition care . Nutrition interventions 
should be based on evidenced-based practice guidelines and 
referenced accordingly. For each nutrition intervention or 
plan prescribed by the nutrition professional, appropriate 
patient-centered goals should be set for improved patient 
outcomes.  

    Nutrition Monitoring and Evaluation 

  Nutrition monitoring and evaluation  is the fourth step in the 
NCP [ 8 ]. The purpose of this step is to quantify progress 
made by the patient in meeting the nutrition care goals and 
outcomes from the nutrition assessment and chosen nutrition 
care indicators. Furthermore, nutrition monitoring and evalu-
ation should entail the review of progress from specifi c, mea-
surable, attainable, realistic, and time-bound (S.M.A.R.T.) 
patient-centered goals generated through the nutrition- 
intervention step of the NCP. The monitoring and evaluation 
of the bariatric patient is meant to be an opportunity to 
 reassess objective and subjective data, which may allow the 
practitioner to detect new potential nutrition problems while 
evaluating the progress on previously diagnosed nutrition 
problems.   

    Preoperative Nutrition Assessment 
and Follow-Up 

 A comprehensive nutrition assessment should be conducted 
preoperatively to identify the patient’s nutritional and educa-
tional needs [ 13 ]. Dietitians begin to educate patients preop-
eratively and continue their instruction across the care 
continuum [ 3 ]. Presurgery, the RD can help screen the 
patient’s presurgical preparedness for surgery, provide presur-
gical diet evaluation and instruction, and help in the develop-
ment of patient-centered goals and objectives to result in 
desirable patient outcomes following weight loss surgery. 
Aills et al. [ 13 ] have further described the suggested preopera-
tive nutrition assessment and education for the bariatric surgi-
cal patient. 

 The dietitian can assist the patient to obtain preoperative 
weight loss, often mandated by third-party payer criteria and 
by the surgeon. Physician-mandated weight loss may be 
undertaken in individual patients to evaluate a patient’s abil-
ity to adhere to dietary changes and to comply with treat-
ment, to decrease surgical risk, and/or to reduce the size of 
the liver and visceral fat load to improve the technical aspects 
of surgery [ 2 ]. The nutrition professional plays a critical role 
in the medical nutrition therapy associated with obesity- 
related diseases such as hyperlipidemia, hypercholesterol-
emia, hypertension, hypothyroidism, and cardiovascular 
disease. If patients have comorbid conditions such as T2DM, 
the dietitian (especially those with specialty expertise as a 
certifi ed diabetes educator) can help the patient obtain glyce-
mic control prior to surgery. However, a protocol for periop-
erative glycemic control should be reviewed  before  the 
patient undergoes bariatric surgery [ 2 ]. Therefore, if a patient 
has been medically diagnosed with these comorbid condi-
tions, the nutrition professional can educate the patient on 
diet and lifestyle behaviors that may improve the patient’s 
presurgical health. 
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 A psychosocial–behavioral evaluation, which assesses 
environmental, familial, and behavioral factors, should be 
considered for all patients before bariatric surgery [ 2 ]. Any 
patient considered for bariatric surgery with a known or sus-
pected psychiatric illness should undergo a formal mental 
health evaluation before performance of the surgical proce-
dure and may not be appropriate candidate for surgery. 
Overall, patients should undergo evaluation of their ability to 
incorporate nutritional and behavioral changes before and 
after bariatric surgery. 

    Preoperative Nutrition Defi ciencies 

 Preoperative nutrition defi ciencies have been reported [ 2 ,  13 , 
 17 ]. The RD can identify and describe a specifi c nutrition 
problem such as a preexisting nutrient defi ciency as well as 
develop appropriate nutrition interventions for correction of 
these preexisting nutritional defi ciencies [ 13 ]. In such, it is 
imperative that the nutrition professional recognize signs and 
symptoms, physical fi ndings, and aberrant laboratory results 
associated with micronutrient defi ciencies. One study 
 retrospectively analyzed the preoperative values of several 
labs, including serum albumin, calcium, 25-OH vitamin D, 
iron, ferritin, hemoglobin, vitamin B12, and thiamin in 379 
consecutive patients (320 women and 59 men; mean BMI: 
51.8 ± 10.6 kg/m2; 25.8 % white, 28.4 % African-American, 
45.8 % Hispanic) undergoing bariatric surgery between 2002 
and 2004 [ 17 ]. Preoperative defi ciencies were noted for iron 
(43.9 %), ferritin (8.4 %), hemoglobin (22 %; women 19.1 %, 
men 40.7 %), thiamin (29 %), and 25-OH vitamin D (68.1 %). 
Low ferritin levels were more prevalent in females (9.9 % 
versus 0 %;  P  = 0.01); however, anemia was more prevalent 
in males (19.1 % versus 40.7 %;  P  < 0.005). Patients younger 
than 25 years were more likely to be anemic than patients 
over 60 years (46 % versus 15 %;  P  < 0.005). This correlated 
with iron defi ciency, which was more prevalent in younger 
patients (79.2 % versus 41.7 %;  P  < 0.005). Whites (78.8 %) 
and African-Americans (70.4 %) had a higher prevalence of 
vitamin D defi ciency than Hispanics (56.4 %,  P  = 0.01). 
Whites were the least likely group to be thiamin defi cient 
(6.8 % versus 31.0 % African-Americans and 47.2 % 
Hispanics;  P  < 0.005). These authors concluded that presur-
gical nutritional defi ciencies are common in patients under-
going Roux-en-Y gastric bypass, and these defi ciencies 
should be detected and corrected early to avoid postoperative 
complications. 

 It is prudent that all patients undergo an appropriate nutri-
tional evaluation, including selective micronutrient measure-
ments and assays, before any bariatric surgical procedure. 
Unfortunately, there are no standards of care or screening for 
all surgical candidates. However, nutritional guidelines for 
laboratory tests before and after surgery have been published 

[ 13 ]. According to these authors, established baseline values 
are important when trying to distinguish between postopera-
tive complications, defi ciencies related to surgery, noncom-
pliance with recommended nutrient supplementation, or 
nutritional complications arising from preexisting defi cien-
cies. Recommended routine preoperative nutrition screens 
include protein (albumin, prealbumin), the minerals iron 
and zinc, as well as the vitamins B12, folate, pyridoxine 
(vitamin B6), thiamin (vitamin B1), and the fat-soluble 
 vitamins A, D, E, and K. 

 According to other guidelines [ 2 ], all patients should 
undergo an appropriate nutritional evaluation, including 
micronutrient assessments before any bariatric procedure. 
These authors recommend preoperative assessment of iron 
(using an iron panel), vitamin B12 (optional methylmalonic 
acid [MMA] and homocysteine), erythrocyte or red blood 
cell folate, vitamin D (25-OH vitamin D), and optional thia-
min. Furthermore, in comparison with purely restrictive pro-
cedures, a more extensive perioperative nutrition evaluation 
is required for malabsorptive procedures. Preoperative 
assessment of vitamins A and D (vitamin E and K optional) 
as well as intact parathyroid hormone (iPTH) is recom-
mended for individuals planning to undergo BPD with or 
without DS. Routine chemistry studies (fasting blood glu-
cose, liver profi le, and lipid profi le), urinalysis, prothrombin 
time (INR), blood type, and complete blood cell count are 
usually recommended. If patients present with elevated mean 
corpuscular volume (MCV) values, it is also prudent to 
assess MMA in order to distinguish between vitamin B12 
and folate defi ciency [ 2 ].   

    Postoperative Nutrition Assessment 
and Follow-Up 

 The management of postoperative nutrition begins preopera-
tively with a thorough assessment of nutrient status, a strong 
educational program, and follow-up to reinforce important 
principles associated with long-term maintenance of weight 
loss [ 13 ]. Postoperative nutritional management of the post- 
bariatric patient has been previously described [ 2 – 4 ,  6 ,  13 ]. 
After bariatric surgery, dietary counseling aimed at modify-
ing eating behavior is crucial for obtaining successful results 
[ 6 ]. Sarwer et al. [ 7 ] reported that baseline cognitive restraint 
and adherence to the recommended postoperative diet were 
associated with the percentage of weight loss after gastric 
bypass surgery. Therefore, the goals of dietary management 
in the postoperative period are to facilitate weight loss and 
reduce the risk of nutritional defi ciencies [ 3 ] as well as to 
prevent and/or control potential postoperative complications 
[ 4 ]. Nutrition management of common medical issues after 
bariatric surgery has been described previously [ 3 ,  4 ]. These 
complications include, but are not limited to, vomiting, 
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bilious vomiting, diarrhea, steatorrhea, dumping syndrome, 
hypoglycemia, gallstones, intestinal obstruction, stomal 
complications, GI bleeding, and incisional hernias [ 3 ]. More 
discussion of potential complications will be further 
described in this textbook. 

 Frequent monitoring and adjustments in diet or nutritional 
supplements may be needed during both the postsurgical 
weight loss and weight maintenance periods [ 5 ], in which 
the dietitian plays a key role. A systematic review of the lit-
erature suggests that bariatric surgery patients are at risk for 
defi ciency of the following nutrients after surgery: vitamins 
B12, B1, C, folate, A, D, and K, along with the trace miner-
als iron, selenium, zinc, and copper [ 12 ]. Therefore, prudent 
nutrition assessment of these and other nutrient defi ciencies 
is a mandatory part of the integrated health care in the post-
surgical bariatric patient [ 2 ,  11 ]. Further discussion of micro-
nutrient defi ciencies following weight loss surgery will be 
provided within this textbook. An overview of suggested 
laboratory assessment measures to assess and monitor 
through the nutrition care and bariatric surgery process both 
pre- and postoperatively is found in Table  9.2 .

   Although there are no published standards on the best- 
practice nutrition follow-up schedule for bariatric patients, 
studies show that patients who are lost in medical and nutri-
tional follow-up have less success in weight reduction and 
maintenance and are at greater risk of developing nutritional 
defi ciencies [ 14 ,  15 ]. Furthermore, it has been shown that a 
positive relationship between the frequency of patient–pro-
vider contact during the postoperative period and the promo-
tion of long-term success of weight loss in the postsurgical 
weight loss patient exists [ 2 ,  7 ]. In contrast, failure to attend 
follow-up appointments is associated with poor weight loss 
and postoperative complications [ 18 ]. Therefore, regular, 
timed follow-up appointments integrating medical nutrition 
therapy are needed to improve bariatric patient outcomes 
[ 13 ]. A consensus for the follow-up nutrition and metabolic 
consultations after bariatric surgery, stratifi ed by type of pro-

cedure performed and presence of comorbidities, has been 
published [ 2 ], recommending more frequent monitoring dur-
ing the fi rst year after surgery (every 2–3 months) and then 
biyearly or annually thereafter. Other practitioners recom-
mend evaluations 4–6 weeks after surgery, then quarterly for 
1 year and annually thereafter or according to the patient’s 
need [ 3 ].  

    General Nutrition Guidelines Following 
Bariatric and Metabolic Surgery 

 General nutrition guidelines following surgery include sev-
eral diet modifi cations including food texture and consis-
tency, volume of liquids and solids consumed, frequency and 
duration of meals, and adjustments for food intolerance and 
malabsorption. Common food intolerances include bread, 
rice, pasta, tough meat, milk, dairy, and carbonated bever-
ages [ 3 ]. Food textures tolerated poorly may include dry, 
sticky, or stringy foods, while concentrated sweets may 
induce dumping syndrome [ 13 ]. Therefore, dietary recom-
mendations should be based on the overall nutrition assess-
ment of the patient and should promote improved patient 
outcomes and quality of life. 

 For each diet stage, patients should be encouraged to 
follow benefi cial eating behaviors. When introducing bev-
erages or liquids into the diet after surgery, the patient 
should be encouraged to sip slowly; to avoid use of a straw 
(which might increase air into the GI tract); and to avoid 
carbonation, sugar, caffeine, and/or alcohol. Concentrated 
sweets should be avoided in post-bariatric patients for sev-
eral reasons: to reduce caloric intake, to avoid “empty cal-
ories,” to avoid elevated blood glucose concentrations, and 
to avoid dumping syndrome among bypass patients whose 
pyloric sphincter had been removed during the surgical 
procedure. If the patient chooses to drink fruit juice, it 
should be diluted 50:50 with water to decrease the sugar 
content. 

 Patients should be encouraged to take small bites and 
thoroughly chew to “applesauce” consistency when solid 
food is introduced into the diet. Foods in general should be 
nutrient dense and low in saturated fat and sugar in order to 
optimize the nutritional adequacy and improve tolerance to 
solid food. Patients should be encouraged to eat slowly 
(planning on approximately 30 min per meal) and to avoid 
consuming liquids with solids. Some investigators recom-
mend 8 oz of liquid over a 30–60 min period [ 3 ]. When 
patients reach advanced diet-progression stages, they should 
be advised to adhere to a balanced meal plan that consists of 
more than fi ve servings of fruits and vegetables daily for 
optimal fi ber consumption, colonic function, and phyto-
chemical consumption [ 2 ].  

   Table 9.2    Suggested laboratory assessment values for the pre- and 
post-bariatric patient   

 Fasting blood glucose 
 Complete blood count 
 Liver function tests 
 Lipid profi le 
 Protein: albumin, prealbumin, total protein 
 Minerals: iron (iron panel), zinc, selenium, copper 
 Vitamins: thiamin (vitamin B1), cyanocobalamin (vitamin B12), 
folate, pyridoxine (vitamin B6), vitamin A, vitamin D (25-OH 
vitamin D) 
 Optional vitamin E and K 
 Intact parathyroid hormone (iPTH) 
 Prothrombin time 
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    Diet-Progression Recommendations 

 A protocol-derived staged-meal-progression, based on the 
type of surgical procedure, should be provided to the patient. 
 To date ,  there are no evidenced - based standards of practice 
for the type and duration of staged - meal - progression that 
should be implemented after surgery ,  and most bariatric cen-
ters have adopted their own recommendations . Although 
there are no standards published regarding the diet progres-
sion after each type of surgery, examples of prudent, accept-
able stage-progressions have been published [ 2 ,  3 ,  6 ,  13 ]. 
Furthermore, there are no standards adopted in the bariatric 
community for the length of time that an individual stays in a 
respective diet stage; however, the patient should advance 
diet as tolerated and when medically feasible. Aills et al. [ 13 ] 
reported results from an online survey conducted by the 
ASMBS of 68 dietitians (50 % of the RD membership) 
regarding texture and diet advancement of the postsurgical 
patient. Most respondents stated that multiple phases or 
stages were used as part of their program protocol. Most pro-
grams reported the following stages: clear-liquid (95 %), full-
liquid (94 %), puree (77 %), and ground or soft diet (67 %). 
In addition, each progressive or advanced stage allowed the 
patient to consume foods and beverages encouraged from 
earlier or less advanced stages. Diet-stage suggestions are to 
be modifi ed on an individualized basis to ensure the success-
ful outcome of each bariatric patient. Table  9.3  offers a gen-
eral diet-progression suggestion for the post- bariatric patient.

      Stage I 

 The fi rst stage (stage I) of the diet progression following 
weight loss surgery is to initiate a clear-liquid diet within 
24 h and to continue this stage for 1–2 days. Initiation of 

ingestion of clear liquids for post-RYGB or BPD/DS patients 
should only occur after the patient has successfully passed a 
swallow study to rule out any surgical complications such as 
anastomotic leaks or strictures. This initial diet stage typi-
cally encourages the patient to consume approximately 
30–60 milliliters (ml) (1–2 oz) of clear liquids every hour 
including ice chips and sips of non-carbonated, sugar-free, 
calorie-free, non-caffeinated beverages (e.g., water, herbal 
teas, clear-liquid nutrition supplements), sugar-free gelatin, 
broth, sugar-free popsicles. Available commercial nutrition 
supplements providing low calories, low-to-no sugar, and 
added protein approved for clear-liquid diets should also be 
encouraged. The purpose of stage I is to provide hydration to 
the patient, stimulate GI motility, and prevent a gastric ileus 
from occurring. Oftentimes, patients are discharged to home 
after only progressing to a clear-liquid diet. However, it may 
be benefi cial for the patient to experiment with the second 
stage of the diet progression prior to discharge.  

    Stage II 

 The second stage (stage II) of the diet progression usually 
consists of a full-liquid diet. Full-liquid diets are considered 
nutritive (provides macronutrients and thus calories) and is 
usually initiated by postoperative day 3 [ 2 ]. The duration of 
the full-liquid diet is usually based on a patient’s tolerance; 
however, some authors recommend that patients adhere to 
stage II for 10–14 days [ 13 ]. The goal of this diet stage is for 
the patient to work towards his or her specifi c protein goal 
per day, typically 60–90 g among LAGB patients or higher 
for BPD/DS patients [ 13 ]. During stage II, patients should 
consume a minimum of 48–64 fl uid ounces of total fl uids per 
day—consisting of ~ 24–32 oz of clear liquids (as described 
in the previous paragraph) plus 24–32 oz of any combination 

   Table 9.3    Suggested diet-progression stages following bariatric surgeries   

 Stage  Amount, frequency  Diet-stage duration  Examples 

 I: Clear liquid  1–2 oz every hour as tolerated  24–48 h (1–2 days)  Ice chips; water; broth; sugar-free gelatin; non-caffeinated, sugar-free 
herbal tea; diluted fruit juice; clear-liquid nutrition supplements 

 II: Full liquid  2 oz every hour as tolerated  10–14 days  Non-/low-fat milk and milk alternatives, non-/low-fat and sugar-free 
pudding, non-/low-fat creamed soups, full-liquid nutrition supplements 

 III: Blenderized/
pureed 

 6 small meals per day 
consisting of 2–3 oz 
of pureed food 

 10–14 days  Strained, pureed, or blenderized foods low in fat and sugar; scramble 
eggs and egg substitute; pureed meats and meat alternatives (tofu, 
tempeh); fl aked fi sh; lentils and beans; pureed fruits and vegetables; 
soft cheeses and hot cereal 

 IV: Soft  3–6 meals per day consisting 
of ½ to ¾ cup 

 4 weeks  Eggs, ground or chopped meats, meat alternatives, fl aked fi sh, lentils 
and beans, canned fruit and vegetables in own juice, soft- cooked 
non-stringy vegetables, and well-tolerated cooked grains 

 V: Regular  3 meals per day consisting 
of 1–1/2 cups of food 

 For life  Foods of any texture and consistency. Patient should prioritize 
high-quality protein at each meal and choose foods low in saturated 
fat and concentrated sweets 
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of full liquids. These would include high-quality protein 
sources such as 1 % or skim milk yogurt, nonfat milk, or 
milk alternatives (e.g., soymilk, almond milk, rice milk), 
vegetable juice, strained creamed soups, cream cereals, and 
low-fat or nonfat sugar-free puddings [ 3 ,  13 ]. The use of 
commercial protein supplements is also encouraged at this 
stage in order to facilitate the ability for patients to meet their 
protein intake goals. These include whey/casein, egg, and/or 
soy protein supplements with 100 % protein digestibility 
corrected amino acid score (PDCAAS) [ 13 ]. Stage II is also 
an optimal diet stage for post-LAGB patients who have 
undergone an adjustment or “fi ll” of their port. Patients post-
“fi ll” should follow a full-liquid diet (emulate Stage II guide-
lines) for 2 days post-fi ll and then advance diet as tolerated 
to stage III or IV [ 2 ].  

    Stage III 

 The next suggested stage of the diet progression should con-
sist of a blenderized/pureed diet and should be introduced to 
the patient once stage II is well tolerated. Stage III is gener-
ally encouraged for the duration of 10–14 days [ 13 ]. The 
foods most commonly recommended in the puree phase 
include scrambled eggs and egg substitute, pureed meat, 
fl aked fi sh and meat alternatives (e.g., tofu, tempeh, textured 
vegetable protein [TVP]), cooked lentils and beans, pureed 
fruits and vegetables, soft cheeses (e.g., ricotta, cottage), and 
hot cereal and other easily digested complex carbohydrates 
(e.g., easily digested crackers and quinoa).  

    Stage IV 

 Stage IV consists of a soft diet, sometimes referred to as 
“mechanically soft diet,” and is usually encouraged for more 
than 2 weeks in duration [ 13 ]. Nutrient dense, low-residue 
foods are recommended in this stage including eggs, ground 
or chopped soft meats, fl aked fi sh and meat alternatives, 
canned fruits, soft fresh fruit, canned or well-cooked vegeta-
bles, cooked beans and lentils, hearty bean soups, soft 
cheeses, and grains as tolerated. 

 Other eating behaviors that may increase the tolerance 
and adherence to stage IV include keeping foods moist since 
oftentimes dry foods are not tolerated, especially those post- 
gastric banding, as some patients report food “getting stuck.” 
Therefore, added fat-free gravy, bouillon, light mayonnaise, 
ricotta cheese, cottage cheese, and yogurt can help the 
patient’s tolerance to soft foods, which may be more diffi cult 
to swallow. Furthermore, encouraging patients to avoid 
stringy vegetables and the tough outer peels of fruits can also 
increase the acceptance and tolerance of the stage III diet 
progression [ 13 ].  

    Stage V 

 Stage V is considered the regular bariatric diet stage, usually 
initiated after 8 weeks for the RYGB and after 6–8 weeks for 
AGB [ 13 ]; however, other practitioners recommend that 
patients reach stage V at the 3-month postsurgical follow-up 
visit [ 3 ]. This diet stage consists of healthy, balanced meals 
with calorie needs based on weight loss goals, height, 
weight, and age. Typically, patients can meet their estimated 
calorie and nutritional requirements with 1–1.5 cups of food 
three times daily; however, some may need to obtain 3–6 
“mini- meals” depending upon the volume tolerance. Foods 
of any consistency may be tried carefully one at a time in 
order to evaluate tolerance and palatability. In stage IV, the 
dietitian can help the patient with meal planning and eating 
behaviors, discourage “grazing” or snacking, and educate 
the patient on how to obtain optimal nutrition from healthy 
meals.   

    Nutrition Assessment of Protein 
Malnutrition 

 Protein intake is of concern after bariatric surgery because 
decreased protein intake and/or intolerance of protein- 
containing foods and beverages exist, and the rearranged 
anatomy after many weight loss surgeries results in protein 
malabsorption [ 3 ]. Protein malnutrition is the most severe 
macronutrient complication following bariatric surgery; 
thus, regular monitoring and assessment of protein intake 
and status is very important [ 13 ]. Prevention of protein mal-
nutrition requires regular assessment of protein intake and 
counseling regarding assessment of protein intake and coun-
seling regarding ingestion of protein from protein-rich foods 
and modular protein supplements [ 6 ]. 

 The RD should utilize all assessment domains including 
the biochemical domain (including laboratory assessment of 
visceral protein status), clinical (including functional status 
and anthropometrics), and behavioral/environmental (includ-
ing limited adherence to postsurgical nutrition-related rec-
ommendations) in order to detect, treat, and monitor for 
protein malnutrition [ 8 ]. If parenteral nutrition support is 
required to maintain lean body mass and meet nutrition 
needs while allowing bowel rest, patients should be fed by 
utilizing permissive underfeeding nutrition support guide-
lines by the American Society of Parenteral and Enteral 
Nutrition (ASPEN) [ 19 ]. Parenteral nutrition should be con-
sidered in high-risk, critically ill patients unable to tolerate 
suffi cient enteral nutrition for >5–7 days or non-critically ill 
patients unable to tolerate suffi cient enteral nutrition for 
>7–10 days. Caution must be exercised when initiating nutri-
tion support in the setting of severe malnutrition to avoid 
refeeding syndrome manifesting with signs and symptoms of 
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volume overload, edema, hypokalemia, hypophosphatemia, 
and hypomagnesemia [ 6 ]. 

 Protein intake, in general, among post-bariatric surgery 
patients have been recommended as 60–120 g per day [ 2 ,  6 ]. 
According to ASMBS Allied Health Nutritional Guidelines 
for the Surgical Weight Loss Patient, however, 60–90 g of 
protein is recommended for the post-RYGB patient and 
90–120 g of protein is recommended for the post-BPD or 
BPD/DS patient [ 13 ]. It can be diffi cult for patients to meet 
their protein intake goals after surgery, especially during the 
early postoperative period. For each 4 oz serving of lean beef, 
approximately 30 g of high-quality protein can be consumed. 
However, due to the altered GI anatomy associated with most 
weight loss surgeries, patients may fi nd consuming a 4 oz 
serving of beef an impossible task. Patients are encouraged to 
“work up” to their protein intake goals. Strategies to help 
patients obtain their protein goal include the addition of com-
mercial protein supplements; small, frequent meals of thor-
oughly chewed high-quality protein food sources; and eating 
protein fi rst at any meal. Although no studies have examined 
the most optimal protein intake to stimulate muscle protein 
synthesis (MPS) and other metabolic advantages [ 20 ] among 
bariatric patients, Symons et al. [ 21 ] demonstrated that the 
ingestion of more than 30 g of protein in a single meal does 
not further enhance MPS. Furthermore, Paddon-Jones et al. 
[ 22 ] showed that a dietary plan that includes 25–30 g of high-
quality protein per meal, distributed evenly (no more than 5 h 
apart), had a greater effect on stimulating maximum MPS 
compared to an uneven distribution of higher grams of 
 protein intake.  

    Vitamin and Mineral Supplementation 

 Nutrition assessment and follow-ups should include the 
evaluation of patient compliance to bariatric surgery nutri-
tion guidelines and vitamin and mineral supplementation 
adherence. Nutritional labs are recommended to be drawn 
at regular intervals, such as presurgery and then at 3, 6, 9, 
and 12 months postsurgery; every 6 months in the second 
year postsurgery; and then annually [ 13 ]. Furthermore, 
 baseline and diagnostic tests can be utilized to determine 
micro- and macronutrient defi ciencies. For example, the 
use of Dual- Energy X-ray Absorptiometry (DEXA) scans 
can be a reliable measure of bone mineral density, recom-
mended to be performed presurgery as well as every 2 years 
postsurgery [ 2 ]. 

 Taking daily micronutrient supplements and eating foods 
high in vitamins and minerals are important aspects of any 
successful weight loss program. Patients are encouraged to 
begin supplementation as soon as possible and to continue 
supplementation for life. Guidelines for nutrition supplemen-
tation postsurgery have been published [ 12 ]. Routine supple-

mentation after bariatric surgery includes one to two 
multivitamins daily inclusive of 400 μ(mu)g folic acid and 
40–65 mg elemental iron (recommended for menstruating 
women), 1,200–2,000 mg/day of calcium citrate with added 
vitamin D (400–800 IU daily), and ≥350 μg vitamin B12 
orally (or 1,000 μg per month intramuscularly or 3,000 μg 
every 6 months intramuscularly or 500 μg per week intrana-
sally) [ 2 ]. Due to the risk of micronutrient defi ciencies among 
BPD and BPD/DS patients, suggested prophylactic vitamin/
mineral supplements are similar to other types of surgery 
patients with some exceptions: a fat-soluble vitamin inclu-
sive of 5,000–10,000 IU vitamin A, 600–50,000 IU vitamin 
D supplement, 400 IU vitamin E, and 1 mg vitamin K.  

    Suboptimal Weight Loss and Weight Regain 

 Despite the signifi cant weight loss and dramatic improve-
ments in comorbidities associated with bariatric surgery, a 
minority of patients appear to experience suboptimal weight 
loss, either by not meeting their weight loss goals or by expe-
riencing weight regain. Although weight loss surgery has 
been shown to be a durable treatment for obesity and obesity- 
related comorbidities [ 1 ], it can be expected that 20–25 % of 
the lost weight will be regained over a period of 10 years [ 6 ]. 
Although the reasons for this are not well understood, subop-
timal weight loss and weight regain have been shown to be 
due to noncompliance with dietary and lifestyle recommen-
dations, physiological factors, and surgical failure [ 6 ]. 

 The long-term success of bariatric surgery relies on the 
patients’ ability to make sustained lifestyle changes in the 
areas of nutrition and physical activity [ 3 ]. Suboptimal 
weight loss is often attributed to preoperative psychosocial 
characteristics and/or eating behaviors, as well as poor 
adherence to the recommended postoperative diet. Sarwer 
et al. [ 7 ] reported that baseline cognitive restraint and adher-
ence to the recommended postoperative diet were associated 
with the percentage of weight loss after gastric bypass sur-
gery. Patients often increase calorie intake after 1–2 years 
postsurgery and lack adherence with regular, planned, con-
sistent exercise intervention, both contributing to suboptimal 
weight loss and/or weight regain [ 6 ]. 

 Research has shown that up to 20 % of post-gastric bypass 
patients cannot sustain their weight loss beyond 2–3 years 
after surgery [ 23 ]. Again, although the mechanisms for this 
weight regain are unclear, weight regain-promoting conse-
quences such as a failure to sustain elevated satiety gut hor-
mones (glucagon-like peptide 1 [GLP-1] [ 6 ] and plasma 
PYY  3-36  concentrations [ 23 ]) may be to blame. Other physi-
ological factors contributing to weight regain after bariatric 
surgery include several adaptive intestinal mechanisms lead-
ing to changes in the absorptive capacity of the small bowel 
as well as other biologic drivers [ 6 ]. 
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 Prevention of weight regain is essential to maintain the 
benefi ts of bariatric surgery on a long-term basis [ 6 ]. 
Postoperatively, the nutrition professional can play a role in 
assisting the patient in obtaining and maintaining their 
weight loss goals as well as monitoring and evaluating the 
patient’s nutritional status. Furthermore, the nutrition profes-
sional can help the patient troubleshoot dietary challenges 
and continue to offer support and education regarding post-
surgical bariatric nutrition issues. Patients should also be 
advised to increase their physical activity and engage in aero-
bic and strength-training exercise to a minimum of 30 min a 
day as well as increase physical activity throughout the day 
as tolerated [ 2 ]. Moreover, weight loss appears to be improved 
by attendance of structured events and motivational forums 
such as support groups and face-to-face encounters with 
behavioralists and/or exercise specialists [ 15 ,  16 ]. The nutri-
tion professional can help patients with their physical activ-
ity program and goals and refer patients to certifi ed exercise 
specialists possessing knowledge and training of the bariatric 
patient.  

    Conclusion 

 Due to the continuing trend of obesity and utilization of bar-
iatric surgery for the treatment of obesity, there will undoubt-
edly be a growing role for the registered dietitian [ 5 ]. Both 
presurgical and postsurgical nutrition assessments are manda-
tory in order to improve patient outcomes, primarily by assist-
ing patients to meet their weight loss goals while preventing 
complications such as nutrient defi ciencies [ 3 ,  6 ]. The role of 
nutrition education and medical nutrition therapy in bariatric 
surgery will continue to grow as tools to enhance surgical out-
comes and long-term weight loss maintenance are further 
identifi ed [ 13 ]. By using a systematic nutrition care process 
and critical thinking skills unique to the registered dietitian 
and other expert multidisciplinary care providers, the bariatric 
patient can experience successful patient outcomes.  

    Question and Answer Section 

    Questions 

     1.    What component of the nutrition care process is used by 
practitioners to obtain, verify, and interpret data needed to 
identify nutrition-related problems, their causes, and 
signifi cance?
    A.    Nutrition diagnosis    
    B.    Nutrition counseling    
    C.    Nutrition education    
    D.    Nutrition assessment    

        2.    Your patient is consuming a full-liquid diet (stage II in the 
diet-progression stage) after undergoing a Roux-en Y gas-
tric bypass 10 days ago. However, she states that she is 
only having one “meal” per day because she found a pro-
tein supplement providing 60 g protein per serving. You 
advice that based on the literature, there are metabolic 
advantages from ingesting___ to ____ grams of protein 
distributed at least three times throughout the day includ-
ing maximum stimulation of muscle protein synthesis.    

    3.    Common food intolerances of the bariatric patient include 
meat, bread, rice, pasta, milk, and _________________.
    A.    Fruit   
   B.    Carbonated beverages   
   C.    Beans   
   D.    Tofu        

      Answers 

     1.    Answer:  D . Nutrition assessment. The purpose of the 
nutrition assessment is to obtain, verify, and interpret data 
needed to identify nutrition-related problems, their 
causes, and signifi cance. Nutrition assessment is an ongo-
ing, nonlinear, dynamic process that involves initial data 
gathering from fi ve categories: patient medical/surgical, 
social, health and family history, food/nutrition-related 
history, anthropometrics, biochemical data/medical tests 
and procedures, and nutrition-focused physical fi ndings. 
Continual reassessment and analysis of the patient’s sta-
tus compared to specifi ed criteria is recommended for 
improved patient outcomes.   

   2.    Answer: 25–30 g.   
   3.    Answer:  B . Common food intolerances include meat, 

bread, rice, pasta, milk and carbonated beverages.          
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           Chapter Objectives 

     1.    To identify the nutritional and dietary educational needs 
of the weight loss surgery population both presurgery and 
postsurgery    

    2.    To identify key factors that affect patient learning    
    3.    To identify key counseling strategies for the weight loss 

surgery population    
    4.    To describe the application of the Nutrition Care Process 

to weight loss surgery nutrition education and counseling    

      Introduction 

 The success of weight loss maintenance following bariatric 
surgery has exceeded that of conventional and pharma ceu-
tical treatments. A meta-analysis by Buchwald et al. [ 1 ] 
reported that the mean weight loss as a percentage of excess 
body weight (EBW) was 61.2 % for all surgery patients 
(47.5 % for patients who underwent gastric banding; 61.6 %, 
gastric bypass; and 70.1 %, biliopancreatic diversion or duo-
denal). However, there is considerable variability in degree 
of weight loss, and weight regain can be substantial in some 
patients. Magro et al. [ 2 ] reported that a mean weight regain 
of 8 % of lost weight occurred within 60 months following 
surgery and that up to 18.8 % of patients lost less than 50 % 
of their EBW. The cause of this weight regain is typically 
attributed to either failure to incorporate adequate lifestyle 
changes to maintain the weight loss or relapse into prior 
behaviors favoring weight gain as the body adapts to surgery- 
induced anatomical changes that caused early satiety and 
restricted food intake, malabsorption, and food intolerances. 
In an effort to optimize patient safety and outcomes, the 

American Society of Metabolic and Bariatric Surgery 
(ASMBS) The American Association of Clinical 
Endocrinologists, and The Obesity Society have published 
clinical practice guidelines which include updated recom-
mendations for adequate nutrition and exercise guidelines 
[ 3 ], which updates the 2008 nutrition guidelines [ 4 ]. Beyond 
merely providing information, however, it is incumbent upon 
the educator to provide education and counseling in a man-
ner that is effective. In this chapter, an overview of the diet 
and nutritional information needs of the bariatric surgery 
patient before and after surgery will be reviewed, as will 
various principles and strategies of education and counseling 
that may enhance effectiveness of interventions. Finally, the 
application of the Nutrition Care Process as it applies to edu-
cation and counseling in this context is discussed.  

    Educational and Counseling Needs 

 Although it is generally accepted that gastric bypass, vertical 
sleeve gastrectomy, and biliopancreatic diversion with or 
without duodenal switch infl uence weight loss by mecha-
nisms other than simply restricting gastric capacity (e.g., by 
reducing levels of ghrelin and increasing levels of PYY and 
GLP-1), weight loss surgery is also referred to by some as 
“forced behavior modifi cation.” Anatomical changes associ-
ated with bariatric surgery, such as the loss of the pylorus 
following gastric bypass or signifi cantly decreased intestinal 
capacity following biliopancreatic diversion, necessitate 
dietary changes that, if not made, cause discomfort, thereby 
discouraging the causative behaviors. Anticipatory guidance 
on the necessary changes associated with weight loss surger-
ies and counseling to assist patients in the implementation of 
these changes are the responsibilities of the bariatric surgery 
team. Education and counseling on issues pertaining to all 
aspects of diet, nutrition, and lifestyle are the responsibility 
of the registered dietitian (RD) and should be provided by a 
qualifi ed registered dietitian familiar with the bariatric surgery 
procedures and specifi c needs of this patient population. 
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However, optimal education and counseling occurs when a 
multidisciplinary team communicates fi ndings and shares 
expertise to reinforce and optimize conveyance of accurate 
health messages in a manner best suited to each individual. 
The registered dietitian, in identifying patient needs and 
optimal counseling strategies, must work closely with 
other healthcare providers, including the bariatric surgeon, 
nursing staff, psychologist, physical therapist, and other 
practitioners. 

 Lifestyle changes that are required for safe and effective 
outcomes will vary according to (1) surgical procedure, 
(2) individual patient needs, and (3) stage in the surgical 
 process. Topics to be covered range from guidance on weight 
management and preoperative weight loss to nutritional 
 supplementation and weight regain. The emphasis and 
guidelines will change as the patient progresses through the 
process, and education should be adapted accordingly. For 
convenience, educational needs can be divided into three 
stages including preoperative education, short-term postop-
erative education (immediately following surgery to approx-
imately 1 year postoperatively), and long-term postoperative 
education. 

    Preoperative Nutrition Education 
and Counseling 

 Prior to surgery, patients should receive education on the 
 following topics:
•    Principles of weight management and individual guid-

ance on preoperative weight loss and glycemic control as 
indicated  

•   Realistic weight loss expectations following surgery  
•   Postoperative diet stages and allowed foods  
•   Sources of high-quality liquid protein  
•   Hydration goals  
•   Vitamin and mineral supplement needs and suggested 

schedules  
•   Timing and composition of meals  
•   Eating behaviors such as rate of ingestion and awareness 

of altered experiences of hunger and satiety    
 Patients may be encouraged to practice some of these 

behavior changes prior to surgery and should prepare for the 
postsurgical period by having purchased allowed foods, pro-
tein supplements, vitamin and mineral supplements, and 
other tools that may facilitate the process after surgery. 

    Preoperative Weight Loss 
 Preoperative weight loss may be indicated before weight loss 
surgery as a means of improving surgical outcomes [ 5 ]. One 
of the requirements set in the 1991 National Institutes of 
Health (NIH) consensus statement on weight loss surgery is 
that qualifi ed candidates for bariatric surgery will have tried 

and failed at weight loss [ 6 ]. However, it should not be 
assumed that patients have had guidance by a qualifi ed indi-
vidual on nutrition or behavior change. Many patients who 
present for weight loss surgery lack even basic knowledge of 
weight loss principles. The dietitian serves an important role 
in educating surgical candidates on accurate principles of 
weight management, facilitating skill deve lopment, and 
increasing patient awareness of their own behaviors. This is 
necessary both for preoperative weight management and to 
encourage behaviors that will prevent early plateau and 
weight regain. In addition, the dietitian can offer specifi c 
guidance for individual weight loss strategies such as appro-
priate use of meal replacements supplements or structured 
meal plans.  

    Realistic Weight Loss with Weight Loss Surgery 
 It is important that patients be educated prior to surgery on 
average and realistic weight loss with the surgical procedure 
they will be having. It has been found that bariatric surgery 
candidates often overestimate the amount of weight they will 
lose with surgery as well as the degree to which bariatric sur-
gery will affect their eating behaviors [ 7 ]. Because unrealistic 
weight loss expectations have been linked to poor outcome in 
conventional weight loss patients [ 8 ] and in the spirit of hav-
ing a well-informed patient, average weight loss achieved 
with their surgical procedure should be discussed as well as 
factors that positively and negatively impact those averages.  

    Diet Stages 
 Following bariatric surgery, patients typically progress 
through fi ve diet stages of advancing texture as follows:
    1.    Low-sugar clear liquid   
   2.    Low-sugar full liquid   
   3.    Mechanical soft   
   4.    Soft and low sugar   
   5.    Low-fat regular     

 At present there are no specifi c guidelines recommending 
specifi c duration of stages, and diet advancement should be 
individualized. Patients should, however, be provided with an 
overview of dietary guidelines and appropriate foods to include 
a shopping list, suggested meal plans, and recipes that will be 
texturally appropriate while providing adequate protein.  

    Hydration 
 Early after surgery, patients should aim for > 1.5 L of fl uid 
daily, increasing as tolerated from an initial goal of 48 ounces 
daily. Patients should be instructed to proceed gradually, 
slowly increasing their rate of sipping to prevent vomiting. 
The slow rate of drinking requires sipping liquids throughout 
the day in order to prevent dehydration. Sippy cups, 1 oz 
(30 ml) medicine cups, sugar-free popsicles, kitchen timers, 
and fl uid tracking sheets are tools that may help the patient 
adhere to these guidelines.  
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    Protein 
 Protein needs following weight loss surgery are estimated at 
1.0–1.5 g/kg ideal body weight. Patients should be instructed 
on this goal and how to meet this goal. Food sources of 
 protein are typically inadequate to meet patient needs and 
supplemental protein drinks are indicated during the early 
postoperative period. The array of protein powders and 
drinks can be overwhelming and patients should receive spe-
cifi c guidance on high-quality protein supplements that are 
adequate to meet their protein needs within their volume 
restrictions. Low-sugar supplements made from appropriate 
protein sources such as soy protein isolate and whey protein 
isolate are advised. However, patients may benefi t from 
 specifi c brand names and products as marketing claims and 
scientifi c jargon on labels can confuse and overwhelm 
patients.  

    Eating Behaviors 
 Patients should be educated on the role of the stomach, the 
pyloric sphincter, and the small intestine on digestion as 
appropriate. Implications of these changes are that the patient 
must be diligent about chewing food thoroughly, eating and 
drinking slowly, separating liquids from solids by 30 min, be 
alert to altered sensations of hunger and satiety, limit portion 
size, avoid snacking, emphasize eating protein fi rst to ensure 
adequate intake, and avoid tough, stringy and doughy foods. 
Failure to comply with these behaviors may result in dump-
ing syndrome, vomiting, plugging, weight regain, malnutri-
tion, and possibly more serious complications.   

    Short-Term Postoperative 

 Although patients have been exposed to information about 
suggested behaviors and complications prior to surgery, the 
volume of information can be overwhelming and requires 
review at follow-up. Additionally, information that may have 
been dismissed as irrelevant before surgery often becomes 
more meaningful as patients encounter various situations. 
Nutrition and diet-related issues encountered in the early 
postoperative stages provide an opportunity to teach patients 
problem-solving skills as you work with them to identify 
causes and solutions. Some common problems encountered 
during this period include nausea and vomiting, dehydration, 
diffi culty ingesting adequate protein, dumping syndrome, 
inappropriate vitamin and mineral supplementation, and 
diarrhea and constipation. 

    Addressing Common Concerns 
•     Nausea and vomiting: Advise to sip fl uids slowly through-

out the day, ensure adequate hydration, drink protein 
drinks on ice, hydrate with sugar-free popsicles, or 
try warm herbal tea and ginger, and avoid strong smells. 
If symptoms do not respond, consult with medical providers 

regarding indications for medication or possible anatomical 
complications if severe.  

•   Dehydration: Review signs and symptoms of dehydra-
tion. Early dehydration can cause nausea, which makes it 
harder to continue drinking. Reinforce fl uid goals and 
sources. Consult with medical providers regarding the 
need for intravenous rehydration.  

•   Inadequate protein intake: Obtain a diet recall or review 
patient tracking sheets. Review their individual goals, and 
review their protein sources for adequacy and quality of 
protein. Query patients on food sources of protein 
and their individual needs to reinforce information, and 
remind them of consequences of inadequate protein 
intake.  

•   Dumping syndrome: Review symptoms and causes of 
dumping syndrome. Simple sugars including honey, 
dehydrated cane juice, fructose, and other sugar additives 
can cause dumping even in small amounts. Additionally, 
drinking too soon after a meal, eating greasy foods, and 
drinking alcohol can cause dumping. Review reported 
symptoms, diet recall, and hidden sources with patients.  

•   Vitamin and mineral supplements: The follow-up appoint-
ment is an opportunity to assess and reeducate on the need 
for lifelong supplementation and to problem-solve solu-
tions for non-adherence.  

•   Diarrhea: Rule out lactose intolerance, which may mani-
fest after bariatric surgery; rule out dumping syndrome 
or inappropriate intake of simple carbohydrates, and if 
 persistent and unresolved with simple dietary changes, 
coordinate with medical provider to rule out gastrointesti-
nal infection. Probiotics can sometimes help.  

•   Constipation: Provide instruction on lifestyle factors that 
prevent constipation including adequate fl uid intake, daily 
physical activity, and fi ber intake. Fiber intake may be 
limited early on due to emphasis on protein foods and 
limited gastric capacity. Soluble fi bers may help.    
 Short-term postoperative complications typically resolve 

within a few months. The following few months provide an 
opportunity to coach patients on healthy diet selection, meal 
patterns, and exercise goals. As a patient moves beyond the 
fi rst year, other issues begin to emerge.   

    Long-Term Postoperative 

 Concerns encountered after the fi rst year include weight 
 plateaus and even weight regain, non-adherence to nutrient 
supplements, dumping syndrome, maladaptive eating pat-
terns and unhealthy food choices, and others. 

    Early Plateau and Weight Regain 
 Early plateau refers to a cessation of weight loss before opti-
mal weight loss is achieved. When this occurs, assess the 
duration of the stall and rule out a shift in body composition. 
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Body composition assessments can be useful if obtained at 
different points throughout the postoperative period. These 
patients need reassurance that they are on the right track and 
that this is typically a temporary stall. On the other hand, 
when obtaining information about dietary intake, probing is 
required to assess frequency of eating, liquid calories, devia-
tions from reported “typical” intake, and frequency, dura-
tion, and intensity of physical activity. Nutritional adequacy 
should also be assessed. Patients should be advised to limit 
the number of snacks and calorie-dense foods and on diet 
quality and exercise.  

   Noncompliance with Vitamin and Mineral 
Supplementation and Nutrient Defi ciencies 
 At each follow-up appointment, adequacy of supplement 
intake should be assessed and reviewed as indicated. Brands, 
quantity, frequency of compliance, as well as barriers and 
solutions should be discussed. Forgetting supplements and 
lack of perceived importance of ongoing supplementation 
are frequent barriers that the dietitian can assist with using 
education and counseling strategies.  

   Dumping Syndrome 
 Although many patients are familiar with the distinct symp-
toms of early-onset dumping syndrome, the less-specifi c 
symptoms of delayed dumping syndrome are often over-
looked. Educate patients based on symptoms about causes of 
delayed dumping syndrome, which include ingestion of sim-
ple sugar, greasy foods, alcohol, and fl uid with meals as well 
as excessive intake of refi ned carbohydrates with inadequate 
protein intake. Also review symptoms of delayed dumping 
syndrome, which may present as fatigue, shakiness, irritabil-
ity, and even syncope about 2–3 h after ingestion.  

   Maladaptive Eating 
 Eating behaviors that are counterproductive, unhealthy, or 
lead patients away from their goals are considered maladap-
tive. Examples include grazing, emotional eating, mindless 
eating, and eating disorders:
•    Grazing: The term grazing refers to a pattern of frequent 

snacking throughout the day and has been identifi ed as a 
signifi cant factor in weight regain following bariatric 
 surgery [ 9 ]. As diet recall and food records are reviewed, 
assess frequency of intake, and when greater than 3–6 eat-
ing episodes a day, remind patients of the need to plan 
meals and snacks regularly with protein and complex car-
bohydrates. Cognitive behavioral principles including 
self-monitoring, contingency planning, and stimulus con-
trol can be helpful.  

•   Emotional eating: The learned behavior of eating in res-
ponse to emotions is generally interrupted to some extent 
by anatomical changes early after surgery, but the inclina-
tion to turn to food for comfort remains. Failure to adopt 

alternative coping strategies can lead to a pattern of grazing 
and weight regain or to alternative destructive coping strate-
gies, such as drinking alcohol. Self- monitoring of eating 
behaviors and thoughts and development of alternative cop-
ing strategies can help. Psychological intervention may be 
indicated.  

•   Mindless eating: Patterns of eating at a desk, in the car, or 
while watching television can lead to excessive calorie 
intake. Snack foods tend to be calorie dense, and foods 
such as crackers and chips pass through the gastric pouch 
easily allowing for high-volume intake. The result is 
weight regain and unhealthy diet patterns that can reverse 
some of the health benefi ts gained by weight loss surgery. 
Self-monitoring, contingency planning, and stimulus con-
trol can be helpful.  

•   Eating disorders: Eating disorders can present in several 
ways and may be different than in patients who have not 
had bariatric surgery. Anorexia nervosa can be overlooked 
as patients may demonstrate excessive weight loss while 
complaining of an inability to eat adequate amounts to 
sustain weight or inability to eat due to abdominal pain. 
Bulimia can present as excessive exercise, vomiting for 
calorie control (which may be attributed by the patient to 
nausea or plugging), or laxative abuse. Binge eating will 
more often appear as grazing. Other manifestations may 
include severely limiting diet choices or preoccupation 
with food or weight. Persistent inability to eat adequate 
amounts to maintain a desirable weight should be 
 discussed with the medical team. If an eating disorder is 
suspected, a psychological consultation is indicated. 
Nutrition support may also be indicated.     

   Unhealthy Eating Habits 
 A pattern of limiting calories to maintain weight loss without 
regard to diet quality can result in diet-related chronic dis-
eases in addition to eventual weight regain as tolerance for 
unhealthy foods increases. Patients may also develop malnu-
trition when diet quality is compromised. Although there 
may be some food intolerances and volumes of food may 
be limited, a healthy diet following bariatric surgery is a 
 balanced diet containing low-fat and low-sugar unrefi ned 
foods from all food groups.  

   Inactivity 
 Regular exercise and physical activity has been shown to 
correlate with amount of weight loss and increased likeli-
hood of maintaining that loss [ 10 ]. Patients who had adopted 
regular exercise may, for various reasons, become inconsis-
tent or stop exercising altogether. Education on the role of 
exercise in long-term weight management and overall help 
should be reviewed as should strategies for adopting exercise 
such as realistic goal setting and self-monitoring. Problem- 
solving solutions to barriers can also help. 
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 Although general guidance on all of the above should be 
reviewed prior to surgery, it must also be reiterated at follow-
 up appointments as indicted by diet recall and laboratory 
results. Because of the nature of weight loss surgery as a tool 
in weight management and as a life-altering intervention that 
has the potential long-term to cause complications such as 
ulcers and nutrient defi ciencies and because maintenance of 
desired weight loss and health will hinge on conscious 
behaviors, lifelong education may be necessary.    

    Components, Theories, and Approaches 
to Education and Counseling 

 Beyond the responsibility to provide patients with informa-
tion, the goal of optimal patient outcomes requires that 
approaches be effective so patients can understand and apply 
recommendations to daily life. Both education and counsel-
ing are essential components of effective interventions. 
Education is the imparting of information but the goal is 
behavior change. The Academy of Nutrition and Dietetics 
(formerly the American Dietetic Association) distinguishes 
between education and counseling as follows:

  Nutrition education is defi ned as “a formal process to instruct or 
train a patient or client in a skill or to impart knowledge to help 
[them] voluntarily manage or modify food choices and eating 
behavior to maintain or improve health.” Nutrition counseling is 
defi ned as “a supportive process, characterized by a collabora-
tive counselor-patient relationship, to set priorities, establish 
goals, and create individualized action plans that acknowledge 
and foster responsibility for self-care to treat an existing condi-
tion or promote health.” [ 11 ] 

   As two distinct processes, education and counseling 
require different practitioner skills. Knowledge of learning 
and counseling theories helps the practitioner to develop and 
adapt more effective interventions for a heterogeneous audi-
ence. Dietetics practitioners working with bariatric surgery 
patients require strong skills in both categories of interven-
tion to effectively assist the patients in understanding and 
applying recommended lifestyle changes associated with 
bariatric surgery and healthy, lifelong weight management. 

 The most common educational and counseling theories 
used in the healthcare setting have some common threads, 
but each offers additional and unique focus. Although little 
research has been conducted to demonstrate the superiority 
or effectiveness of any one educational strategy or behavior 
change theory or model to bariatric surgery patients, it is rea-
sonable to assume that the counseling theories and strategies 
that have been successfully applied to health behavior change 
for other health behaviors also apply to the bariatric surgery 
population. Components of effective education and counsel-
ing theories and models as applied to health behaviors, 
including those behaviors required for successful bariatric 
surgery, will be discussed. 

    Education Components 

 Prior to intervention, certain patient characteristics and  barriers 
to learning should be considered. These include assessment of 
patient learning needs (including correction of misconcep-
tions), readiness to learn, preferred learning styles, literacy and 
numeracy, cognitive capacity, language and cultural factors, 
and visual and hearing impairment. These are discussed below. 

   Assessment of Learning Needs 
 Patient knowledge can be assessed formally through quizzes 
or questionnaires or informally through queries during 
 face-to- face interactions. Appropriate questions may include 
“What do you know about weight loss surgery?” or “What 
do you feel you need to know to be healthy after surgery?” 
Oral and written assignments can be useful for assessing 
knowledge base and ability to apply that information. 
Posttests and questions regarding information provided dur-
ing instruction allow for assessment of patient understanding 
and need for further education.  

   Readiness to Learn 
 One theory of adult learning states that adults will more 
readily learn, retain, and apply information they perceive to 
be important [ 12 ]. Information and skills that the patient 
identifi es as valuable and important to learn constitute their 
perceived learning needs. Patient responses (both verbal and 
nonverbal) can also allow for assessment of patients’ readi-
ness to learn. Questions can include “How do you see your-
self applying this information?” When patients do not think 
the information is important, the educator can identify sce-
narios in which that knowledge may be useful or research 
addressing the benefi ts of a suggested behavior.  

   Preferred Learning Styles 
 Learning styles should be considered when developing an 
educational plan. Three learning styles include auditory, 
visual, and kinetic. Auditory learners benefi t from hearing 
information and from discussions. Visual learners benefi t from 
having information written and by viewing charts, graphs, 
 pictures, and labels. Kinetic learners learn best by applying 
information or through active participation in the learning pro-
cess. They may benefi t from role-playing and hands-on expe-
riences such as doing a goal-setting exercise or comparing 
supplement labels. In teaching a group class or leading a sup-
port group, incorporate a variety of teaching strategies to 
accommodate a variety of learning styles. Handouts, work-
sheets, discussion, workshops, and lectures can be used.  

   Literacy, Numeracy, and Cognitive Capacity 
 Patients may not admit to having diffi culty reading or with 
numbers. Indicators of illiteracy include incomplete forms, 
frustration, medication non-adherence, or statements such as 
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“I will go over this when I get home.” This may require 
adapting information to accommodate for defi cits, e.g. hav-
ing pictures or food models and demonstrating behaviors. 
Written materials should be written at or below the sixth 
grade level and should include pictures, bullet points, and 
large easily readable font. Avoid medical jargon and identify 
a few key messages.  

   Language and Cultural Factors 
 Practitioners should be sensitive to cultural issues relevant 
to diet and nutrition as well as social issues that may affect 
self- care. Examples include having information available on 
halal, kosher, or vegetarian supplements and having cultur-
ally adapted meal plans. Written materials should be avail-
able in the languages when feasible.   

    Counseling 

 Various counseling theories have been studied and applied to 
health-related behaviors such as medication compliance, 
weight management, healthy eating, and exercise. Some the-
ories and strategies include the health belief model, social 
learning theory, transtheoretical model, cognitive behavioral 
therapy, and motivational interviewing. 

   Health Belief Model 
 The health belief model is a health behavior theory that 
attempts to identify those signifi cant variables that affect an 
individual’s decision to engage in health-related behaviors 
[ 13 ]. The model proposes four constructs that impact health 
behaviors:
    1.    Perceived susceptibility to a health threat or condition 

(e.g., possibility or developing osteoporosis)   
   2.    Perceived benefi t of a health-altering action (e.g., taking 

calcium supplements will prevent osteoporosis)   
   3.    Perceived severity of the health threat or condition (e.g., 

the possibility that a nutrient defi ciency could result in 
immobilization)   

   4.    Perceived barriers or the costs (psychological, social, 
monetary, and other) to the individual (e.g., the money 
spent on supplements)    
  Two additional concepts, self-effi cacy and cues to action, 

are also incorporated into other health behavior models/ 
theories. Self-effi cacy refers to an individual’s confi dence 
in their ability to comply with a given behavior. Cues 
to action are those prompts that stimulate an individual to 
change behavior, such as listening to another bariatric sur-
gery patient in support group discuss their weight regain. 
While engaging in patient education and counseling, the 
provider should be mindful of these factors and in commu-
nicating the hows and whys of behavior change as they 
 pertain to each patient as well as probing to identify 

 perceived obstacles and solutions and to facilitate improved 
self-effi cacy. This model can serve to prompt healthcare 
providers to facilitate the individual to explore their per-
sonal health concerns.  

   Social Learning Theory 
 Social learning theory was introduced in the 1970s by Albert 
Bandura [ 13 ]. It emphasizes the role of external factors, such 
as social interactions and media, and internal thoughts on 
behavior. As with the Health Behavior Model, the decision to 
act is somewhat determined by value placed on the expected 
outcome and the likelihood of achieving the desired results 
by taking the action. Reinforcement of information is impor-
tant, and reinforcement can be achieved through direct 
 information, observation of others, or self-management. 
Self-effi cacy to conduct a behavior and achieve an outcome 
is an important component of this theory. Self-effi cacy is 
thought to be increased by observing others, achieving mas-
tery of the behavior, and obtaining information on how to 
behave in situations.  

   Transtheoretical Model of Change 
 The transtheoretical model of change states that change is a 
process and that people go through a series of predictable 
stages of readiness to change. Although it can be assumed 
that most patients who seek weight loss surgery are moti-
vated to lose weight, it does not follow that they are  motivated 
to  make changes . Even when patients are ready to change 
certain behaviors, they may not be ready to change all behav-
iors. Interventions should be based on where the patient is in 
the process of change. The fi ve stages of change are identi-
fi ed as precontemplative, contemplative, preparation, action, 
and maintenance. Relapse into old behaviors is considered as 
moving to an earlier stage of readiness. Clinician  interventions 
have been shown to be more effective if the intervention 
is adjusted based on the patient’s state of readiness 
(Table  10.1 ) [ 14 ].

      Cognitive Behavior Therapy 
 Behavioral therapy has been applied to weight loss and 
weight loss management with some success since the 1960s 
and is endorsed by the NIH guidelines on overweight and 
obesity as an effective strategy in facilitating weight loss 
[ 15 ]. Cognitive behavioral therapy (CBT) as applied to 
weight management is based on the theory that behaviors are 
learned and that positive behaviors can be learned to replace 
destructive behaviors and that addressing destructive thought 
patterns is part of the change. Adherence to behaviors can be 
triggered by either internal or external cues. As a result, CBT 
aims to promote behavior change by increasing awareness of 
current thought and behavior patterns related to the desired 
change and utilize various strategies employed in behavior 
modifi cation [ 16 ]. 
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 Principles of cognitive behavioral therapy can be applied 
to facilitate any behavior change, including taking supple-
ments, incorporating exercise, and improving dietary com-
pliance. Components of cognitive behavior therapy include 
goal setting, self-monitoring, problem solving, social sup-
port, stress management, cognitive restructuring, relapse 
prevention, rewards and contingency management, and stim-
ulus control (see Table  10.2 ).

      Motivational Interviewing 
 One counseling strategy that has received a lot of attention in 
promoting lifestyle change is motivational interviewing [ 17 ]. 
Motivational interviewing is patient-centered counseling 
designed to elicit behavior change by helping patients to 
explore their ambivalence to change and resolve confl icts 
between where they are and where they want to be. It views 
the caregiver as a partner in change rather than as an authori-
tative fi gure. Some key principles of motivational interview-
ing are that change is an “inside job” and not something that 
can be imposed from an outside force; patients must identify 
and resolve their ambivalence (“If I exercise, I will miss 
happy hour after work”); the provider does not persuade the 
patients to change but rather assists in the exploration of 
sources of ambivalence; and readiness to change is not a 
fi xed state but that it ebbs and fl ows. The provider should:
•    Exhibit empathy for the patient. Try to understand the 

patient’s frame of reference and why they do what they do. 
This facilitates an important component of behavior change: 
the therapeutic alliance. Recognize that sometimes the overt 
behavior is a coping mechanism. An angry reaction or 
underreporting on food records may be a way of maintain-
ing self-dignity, for example. Empathy helps to get past this.  

•   Allow the patient to explore and express their motivation 
to change and their ability to do so. Motivation comes 
from the difference between where a patient is and where 
they want to be.  

•   Acknowledge the patient’s autonomy to change or not 
change and avoid power struggles.  

•   Support their self-effi cacy by focusing on previous suc-
cesses and identifying their skills regarding diet and exer-
cise or as demonstrated in other areas of their life.    
 The aforementioned counseling theories and strategies 

have been incorporated into the language of the Nutrition 
Care Process and are accepted educational and counseling 
interventions. The Nutrition Care Process Model and its 
application to the bariatric surgery population are discussed.    

    Integrating Education and Counseling 
with the Nutrition Care Process 

 The Nutrition Care Process (NCP), developed by the 
Academy of Nutrition and Dietetics (formerly the American 
Dietetic Association), is a model for providing nutrition care 
that promotes improved consistency of quality care and 
allows for data collection. In addition, standardized termi-
nology including codes has been developed for use with the 
NCP and is published elsewhere [ 11 ]. The NCP divides 
nutrition care into four distinct steps: assessment, diagnosis, 
intervention, and monitoring and evaluation. Within each 
step are specifi c domains for identifying, prioritizing, and 
addressing patient nutrition needs and developing and assess-
ing the nutrition care plan. Each step is discussed below (see 
Table  10.3 ).

   Table 10.1    Stage-appropriate intervention approaches based on the transtheoretical model of behavior change   

 Stage-appropriate intervention approaches 

 Stage of change  Intervention strategies 

  Precontemplative : 
 The patient has no intention to change. He may be in the appointment 
to fulfi ll a requirement or may reject certain behavioral 
recommendations as impertinent 

 Consciousness raising; education; provide feedback on lab 
results, weight change 

  Contemplative : 
 The patient acknowledged a problem or potential issue and is thinking 
about changing 

 Focus on problem recognition and advantages of change; 
coach patient in weighing the pros and cons of change 

  Preparation for action : 
 The patient recognizes a problem or potential problem and intends to 
change behavior within the next month 

 Offer support, reinforce behavior changes 

  Action : 
 The individual has been engaging in the behavior consistently for 
6 months 

 Reinforce behavior changes, provide support, prepare for 
high-risk situations (e.g., through visualizations or scenarios), 
and assist in identifying alternative behaviors 

  Maintenance : 
 The individual has been engaging in the behaviors for 6 months  Continue to support and reinforce changes; contingency 

planning 
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      Assessment 

 During the nutrition assessment, the dietitian collects data 
about the patient in fi ve different categories: client history; 
food- and nutrition-related history;    anthropometrics; biochem-
ical data, medical tests, and procedures; and nutrition- focused 
physical fi ndings. 

   Diagnosis 
 Based on the data from the nutrition assessment, a nutrition 
diagnosis is made. The nutrition diagnosis is derived from 
any of three domains: intake, clinical, and knowledge/belief. 
A patient may be given more than one nutrition diagnosis. 
Each diagnosis is stated in terms of the nutrition-related 
problem (P), the etiology of the problem (E), and the signs 
and symptoms (S) on which those determinations were 
made. This is identifi ed as a PES statement. Examples of 
PES statements include:

•    Inadequate protein intake related to food- and-nutrition- 
related knowledge defi cit as evidenced by taking an 
incomplete protein supplement  

•   Altered GI function related to rapid fl uid ingestion as evi-
denced by vomiting with drinking and report of gulping 
fl uids  

•   Self-monitoring defi cit related to unable to determine 
portion sizes as evidenced by food records without por-
tions and patient report of confusion    
 The problem is derived from the assessment; the etiology 

should be something that can be impacted by a dietitian 
intervention, and the signs and symptoms will provide the 
basis for monitoring and evaluation.  

   Intervention 
 Nutrition intervention will be based on the etiology stated in 
the nutrition diagnoses. Determining the intervention requires 
prioritizing issues identifi ed in the nutrition diagnoses and 

   Table 10.2    The application of cognitive behavioral therapy to bariatric surgery patients   

 Cognitive behavioral therapy for bariatric surgery patients 

 Cognitive behavioral therapy strategy  Rationale  Example 

 Goal setting  Setting specifi c goals increases the 
likelihood of behavior change 

 Walk for 1 mile over 20 min for 3 days 
next week  • Specifi c 

 • Measurable 
 • Attainable, agreed upon 
 • Realistic, rewarding, relevant 
 • Timely 
 Self-monitoring  Increases awareness of behaviors and 

used to identify behaviors that detract 
from goals 

 Tracking intake of food, thoughts, feelings, 
and exercise 

 Problem solving  Self-correcting problematic behaviors  Working with patient to identify a barrier 
to a goal-related behavior and developing 
solutions 

 Social support  Patients who perceive that they have 
more social support are more likely to 
achieve goals 

 Attend support group; foster relationships 
with signifi cant others 

 Stress management  Adoption of stress-reduction techniques 
and alterations in cognitions provide 
alternatives to eating in response to stress 

 Investigating stressors and developing 
alternative thoughts; breathing exercises 

 Cognitive restructuring  Cognitions are thought to be important in 
determining behavior. This can be 
thought of in the context of the role of 
self-effi cacy in behavior change 

 Identify destructive thoughts and develop 
realistic viewpoints: “I’ve blown it. I’m a 
failure.”  Change to “I ate 500 cal above 
my goal. In the long run, occasional 
splurges aren’t a big deal as long as I get 
back to my plan” 

 Relapse prevention  Identify events, situations, and 
circumstances that may result in a return 
to old behavior and develop alternatives 

 In anticipation of holidays during which 
one typically overeats, develop plans to 
have low-calorie foods available and to 
incorporate exercise on busy days 

 Rewards/contingency management  Tangible rewards enhance behavior 
changes, particularly when consequences 
of the behavior are delayed 

 Buy a new outfi t after completing 4 weeks 
of daily self-monitoring 

 Stimulus control  Removes cues that trigger undesirable 
behaviors and places cue that trigger 
positive behaviors 

 Keep vitamin supplements in a place to 
cue intake 
 Shop from a list 
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establishing goals with the patient. Implementation includes 
taking action on the plan and may include establishing fol-
low-up care or communicating the care plan with the patient 
and other providers. The four domains of nutrition interven-
tion (coded “NI”) are food and nutrient delivery, nutrition edu-
cation, nutrition counseling, and coordination of nutrition 
care. Data from the nutrition assessment, such as literacy and 
readiness to learn, are important for determining educational 
approaches and content delivery. 

 Nutrition education is divided into (1) content and (2) appli-
cation. Content may include the purpose of the nutrition edu-
cation, priority modifi cations, survival information, nutrition 
relationship between health and disease, and  recommended 
modifi cations. In the context of weight loss surgery, common 

educational content will include fl uid needs, protein sources, 
foods to avoid, and other topics discussed previously. Appli-
cation will commonly refer to training related to skills, such as 
dietary protein assessment and self- monitoring skills. 

 Specifi c theoretical bases or approaches to nutrition coun-
seling that have been identifi ed and for which standardized 
 language and codes have been developed include cognitive 
behavioral therapy (C-1.1), health belief model (C-1.2), social 
learning theory (C-1.3), transtheoretical model/stages of 
changes (C-1.4), and “other” (C-1.5). Specifi c counseling 
 strategies (“selectively applied evidence-based methods or 
plans of action to achieve a particular goal”) identifi ed include 
motivational interviewing, goal setting, self- monitoring, problem 
solving, social support, stress management, stimulus control, 

   Table 10.3    The Nutrition Care Process for weight loss surgery   

 Step  Domain  Common terms used in weight loss surgery 

 Assessment terminology  Client history  Race/ethnicity, language, literacy, mobility 
 Socioeconomic factors (living/housing situations 
religion, daily stress level) 

 Food- and nutrition-related history  (includes 
knowledge, beliefs, and attitudes  and  behaviors)  

 Food and nutrition intake (meal/snack pattern), 
protein intake, vitamin intake, mineral intake, diet 
experience 
 Previous diet/nutrition counseling, dieting 
attempts, food- and nutrition-related knowledge, 
beliefs and attitudes, distorted body image, 
motivation, preoccupation with food and nutrients, 
preoccupation with weight, readiness to change 
nutrition-related behaviors, self-effi cacy, self-talk/
cognitions, emotions, adherence 
 Ability to recall nutrition goals, self- monitoring at 
agreed upon rate, avoidance behavior, restrictive 
eating 

 Biochemistries and other tests  Vitamin labs, gastrointestinal studies 
 Anthropometrics  BMI, excess weight loss, weight gain 
 Nutrition-focused physical fi ndings  Appetite, constipation, body language, cognition 

 Diagnosis terminology  Intake  Excessive energy intake (NI-1.5) inadequate fl uid 
intake (NI-3.1) 

 Clinical  Obesity 
 Undesired weight gain 

 Behavioral/environmental  Food- and nutrition-related knowledge defi cit, 
self-monitoring defi cit, disordered eating pattern, 
limited adherence to nutrition-related 
recommendations, not ready for diet/lifestyle 
changes 

 Intervention  Food and nutrient delivery  Vitamin and mineral supplements, protein 
supplements  Nutrition education 

 Nutrition counseling 
 Coordination of nutrition care 

 Monitoring and evaluation  Food- and nutrition-related history  (includes 
knowledge, beliefs, and attitudes  and  behaviors)  

 Energy intake, oral fl uids, amount of food, meal 
and snack pattern, types of food eaten, food 
variety, alcohol intake, macronutrient intake, 
protein intake (including sources), vitamin/
mineral intake, fi ber intake, ability to recall goals, 
self-monitoring 

 Biochemistries and other tests  Nutritional anemia profi le, vitamin and mineral, 
metabolic rate 

 Anthropometrics  Weight, weight change, body mass index 
 Nutrition-focused physical fi ndings  Digestive system, hair or skin quality 
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cognitive restructuring, relapse prevention, rewards and contin-
gency management, and “other.”  

   Monitoring and Evaluation 
 The fi nal step in the NCP is to evaluate progress toward the 
desired outcomes as determined by the nutrition diagnosis. 
Monitoring involves assessing patient understanding of 
and compliance with the nutrition care plan, evaluating out-
comes parameters such as weight loss, and evaluating outcomes 
based on previously established goals or criteria, such as 
excess weight loss [ 18 ].    

    Conclusion 

 As the popularity of bariatric surgery continues to increase, 
the need for well-trained practitioners competent in the care 
of this population will expand. Risks for weight regain, 
 malnutrition, and complications associated with dumping 
 syndrome and other nutrition-related health concerns is a 
lifelong concern. Patients in need of education and counsel-
ing may appear in any healthcare setting many years after 
surgery presenting and the long-term effectiveness of bariat-
ric  surgery as a  life-enhancing procedure depends upon the 
ability to quickly identify and address these needs.  

    Question and Answer Section 

    Questions 

     1.    Several years after weight loss surgery, which of the 
 following diet and nutrition concerns may be encountered 
by a bariatric surgery team?
    A.     Weight regain   
   B.     Vitamin defi ciencies   
   C.     Eating disorders   
   D.     All of the above       

   2.    List fi ve common strategies used in cognitive behavioral 
therapy for behavior change.      

    Answers 

     1.    Answer  D . Although the success rate for weight loss 
 management following bariatric surgery is encouraging, 
patients are always at risk for weight regain depending 
upon the balance between calorie intake and calorie 
expenditure. In addition, patients who have had malab-
sorptive procedures remain at risk for vitamin and min-
eral defi ciencies for life. Underlying psychological issues 
that are present before weight loss surgery can manifest 
after surgery, though presentation may be somewhat dif-
ferent than in the preoperative patient.   

   2.    Answers: The key behavioral strategies applied with 
 cognitive behavioral therapy include goal setting, self- 
monitoring, problem solving, social support, stress manage-
ment, cognitive restructuring, relapse prevention, rewards, 
and contingency management and stimulus control.          
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           Chapter Objectives 

     1.    Explain the role of macronutrients in energy balance and 
weight management.   

   2.    Describe the weight loss implication of dietary macronu-
trient distribution.   

   3.    Describe implications of weight loss surgery on macronu-
trient utilization.   

   4.    Discuss dietary recommendations for weight loss and 
weight maintenance following weight loss surgery.      

    Introduction 

    Metabolic Trajectory of Macronutrients 

 Macronutrients are not metabolized and utilized equally by 
the body. A hierarchy exists for the satiating effi cacies of the 
macronutrients with protein being the most satiating and fat 
the least. This sequence also represents the priority with 
respect to metabolizing these macronutrients [ 1 ]. The meta-
bolic fate of the ingested macronutrients is related to their 
storage capacity in the body. The storage capacity for protein 
and carbohydrate is limited and converting these nutrients to 
a more readily stored form requires energy expenditure. 
Conversely, the storage capacity for fat is potentially unlim-
ited. The clinical implication of storage capacity is that 
energy expenditure has a specifi c order in which it utilizes 
the macronutrients since it can store an excess intake of fat 
far more readily than carbohydrate and protein. For example, 
the postprandial energy expenditure of a mixed meal is 
mainly oxidation of carbohydrate and protein followed by fat 
oxidation in the fasted state [ 2 ]. 

 The metabolic expenditure of utilizing macronutrients 
follows a similar order. Reported thermic effect of food- 
induced energy expenditure values for the separate nutrients 
are 20–30 % for protein, 5–10 % for carbohydrate, and 
0–3 % for fat. Protein intake stimulates the largest rise in 
energy expenditure due to the metabolic cost of protein syn-
thesis, gluconeogenesis, and ureogenesis [ 3 ]. Energy expen-
diture and substrate oxidation measured over 24 h in a 
respiration chamber shows that protein intake is associated 
with almost threefold higher diet-induced energy expendi-
ture in comparison with fat intake, without a difference 
between lean and obese participants [ 2 ].  

    Interplay of Protein and Energy Intake 

 The interplay between protein intake and energy intake is 
both complex and noteworthy. Changes in dietary consump-
tion of protein and energy signifi cantly infl uence human 
nitrogen metabolism. This arises both from changes in the 
supply of amino acids that serve as substrates for the forma-
tion of polypeptides and from changes in the amounts and 
sources of chemical energy for the synthesis of ATP and 
GTP, amino acyl-tRNAs, and peptide bond formation and 
for the release of amino acids from dietary and endogenous 
proteins into the tissue-free amino acid pools. 

 The clinical implication of this construct is that an indi-
vidual’s indispensable amino acid (IAA) requirement and 
protein requirement are affected by the characteristics of the 
diet, i.e., the amounts of IAA and dispensable amino acids 
(DAA), as well as the overall level of dietary protein and 
energy [ 4 ,  5 ]. The effects of protein on energy metabolism 
are generally less signifi cant, in the context of requirement 
estimates, than are the effects of energy on protein 
metabolism. 

 The practical application is that a person who has been 
habitually consuming a low-protein diet will, to a limited 
degree, adapt to that protein level and be able to maintain 
nitrogen balance on a lower level of dietary protein. 

      Macronutrient Recommendations: 
Protein, Carbohydrate, and Fat 

           Mary     Demarest     Litchford     

 11

        M.  D.   Litchford ,  PhD, RD, LDN      (*) 
  Case Software & Books , 
  5601 Forest Manor Dr ,  Greensboro ,  NC   27410 ,  USA   
 e-mail: MDLPHD@casesoftware.com; MDLPHD@yahoo.com  

mailto:MDLPHD@casesoftware.com
mailto:MDLPHD@yahoo.com


102

Moreover, the protein requirement is signifi cantly increased 
for an individual who is consuming less than his/her energy 
needs. The converse is true as well. The protein requirement 
is signifi cantly decreased for an individual who is in positive 
energy balance. Following weight surgery, the energy intake 
is greatly reduced and the percentage of calories from pro-
tein should be higher to compensate for the very low energy 
intake. While it is much easier to achieve nitrogen balance if 
nonprotein energy intake is increased, this may not be an 
applicable nutrition strategy for weight loss following bariat-
ric surgery.  

    Protein Quality 

 In 1991, the Joint World Health Organization (WHO), Food 
and Agriculture Organization (FAO), and United Nations 
University (UNU) Expert Consultation on Protein and 
Amino Acid Requirements in Human Nutrition [ 6 ] estab-
lished a methodology to measure protein value and to make 
recommendations for individual IAA requirements. Protein 
digestibility correct amino acid score methodology 
(PDCAAS) was adopted by WHO/FAO/UUN and later by 
the Food and Nutrition Board of the Institute of Medicine 
(FNB IOM) [ 7 ] as the preferred method for the measurement 
of the protein value in human nutrition. PDCAAS replaced 
traditional biological methods, i.e.,    protein effi ciency ratio 
(PER) in rats. The principle behind PDCAAS is that utiliza-
tion of any protein will be fi rst limited by digestibility, which 
determines the overall available amino acid nitrogen from 
food. Secondly, the PDCAAS refl ects the relative adequacy 
of its most limiting IAA with a score of zero to 100 %. 
A score of zero indicates that one or more of the IAAs is 
missing, while a score of 100 % means that the protein con-
tains a suffi cient amount of each of the IAAs. A score of 
greater than zero but less than 100 denotes insuffi cient quan-
tity of one or more of the IAAs.   

    Macronutrient: Protein 

 Protein is associated with all forms of plant and animal life. 
Yet, dietary sources of plant and animal protein are not 
 nutritionally equivalent due to differences in amino acid 
composition. Protein is composed of 20 amino acids or sub-
units of protein. The amino acids are either synthesized by 
the body from nonspecifi c nitrogen substrate (i.e., dispens-
able amino acids) or must be derived from food (i.e., indis-
pensable amino acids). Amino acids are required to 
synthesize nitrogen- containing compounds, i.e., enzymes, 
hormones, antibodies, and DNA. Daily protein intake is the 
most important dietary determinant of whole-body protein 
turnover. Furthermore, protein turnover and metabolism is 
strongly infl uenced by protein quality, because protein 

 synthesis requires adequate availability of IAA. Nitrogen or 
protein metabolism takes place through the amino acid pool, 
which receives amino acids from dietary protein, breakdown 
of lean body reserves, and is the precursor for nitrogen excre-
tion—predominantly as urea. 

 The major metabolic cycles involving nitrogen include 
the protein cycle and the nitrogen cycle. In the protein cycle, 
amino acids move into and out of protein through the 
 processes of protein synthesis, degradation, and protein turn-
over. The clinical implication is that the intake of suffi cient 
levels of these IAAs is crucial for preventing negative nitro-
gen balance and required for tissue accretion [ 8 – 10 ]. 

 In the nitrogen cycle, urea-N moves into the bowel and is 
salvaged as metabolically useful nitrogen. One adaptation to 
a very low dietary protein intake is to salvage amino acids 
from urea through the metabolic activity of the colonic 
microfl ora. The rate of salvage is responsive to the dietary 
protein intake. As the protein intake decreases, there is an 
increase in the proportion of urea-N produced that is sal-
vaged. The converse is that as the intake falls, the proportion 
of urea production that is excreted falls. The clinical implica-
tion for these fi ndings is that, at least in part, the extent to 
which the urea produced is excreted is determined by the 
extent of salvage [ 5 ,  10 ]. The practical application is that 
through this process, IAA may be salvaged to meet protein 
requirements when dietary protein intake is poor either in 
quality, quantity, or both. The extent to which external 
 nitrogen balance is achieved through the internal salvaging 
of urea nitrogen as an effective source of indispensable 
amino acids remains to be determined. 

    Insuffi cient Protein Intake 

 During times of inadequate protein and energy intake, the 
reduced carbon skeleton may be used for energy production. 
While the body may adapt to a low-protein intake by salvag-
ing amino acids from urea, this is self-limiting process and it 
is not the preferred source of IAA [ 10 ]. Since daily protein 
intake is the most important dietary determinant of whole- 
body protein turnover and metabolism is infl uenced by pro-
tein quality, it is vital that WLS patients consume suffi cient 
amounts of high-quality protein. The practical application is 
that WSL patients may need to consume concentrated forms 
of high-quality protein, providing suffi cient quantities of 
IAAs, since energy intake is low and total food intake is 
 limited by the surgical procedure.  

    Surplus Protein Intake 

 When consumed in surplus of postprandial protein synthesis, 
amino acids can readily be used as substrate for oxidation. 
Increasing the amount of dietary protein from 10 to 20 % of 
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energy resulted in a 63–95 % increase in protein oxidation, 
depending on the protein source. However, the body does not 
utilize all sources of dietary protein equally. The largest (95 %) 
increase in protein oxidation is observed when the predominant 
protein source is of animal origin, whereas this increase is only 
63 % when soy protein is the predominant protein source in the 
diet [ 9 ]. Differences in digestion rate of the various protein 
sources may contribute to differences in postprandial protein 
oxidation as well. The clinical implication of these differences 
is that the consumption of rapidly digested protein results in a 
stronger increase in postprandial protein synthesis and amino 
acid oxidation than slowly digested protein [ 11 – 13 ].  

    Protein Requirements 

 The FAO/WHO/UUN recommends that dietary protein 
should account for around 10–15 % of energy when indi-
viduals are in energy balance and weight stable [ 14 ]. The 
FNB IOM recommends that the average person consume 
between 10 and 35 % of daily calories from protein [ 7 ]. 
Practitioners may recommend protein intake in absolute 
terms (i.e., total grams of protein per day) or in relative terms 
(i.e., percentage of total energy intake). 

 When recommending high-protein diets for weight loss, 
the difference between absolute and relative measures should 
be taken into account. Relatively high protein diets for 
weight loss and subsequent weight maintenance consist of 
up to 35 % of energy from protein. The clinical implication 
of this construct is that these diets are relatively high in pro-
tein, expressed as percentage energy from protein, but in 
absolute terms (i.e., grams of protein) they only contain a 
suffi cient absolute amount of protein but less energy in total 
(Table  11.1 ). The practical application of this concept is that 
to ensure that patients are not in a negative nitrogen and pro-
tein balance during weight loss and lose their metabolically 
active fat free mass, the absolute amount of protein is of 
greater importance than the percentage of protein.

       Protein Utilization for Muscle Accretion 

 The effects of protein ingestion on muscle protein accretion 
have been largely attributed to the IAA found in the ingested 
protein. However, researchers found that whey protein 

results in greater anabolic effect in older adults than its 
IAA. The clinical application of these fi ndings is that whey 
protein ingestion improves muscle protein accretion in older 
adults through mechanisms that are beyond those associated 
with its EAA content. The practical application of these fi nd-
ings is that high-quality intact protein, either from food or 
supplements, may stimulate muscle protein accretion to a 
greater degree than fortifi ed low-quality source protein sup-
plements [ 15 ]. 

 Researchers examined the effect of protein dose on mus-
cle protein synthesis using a high-quality, protein-rich food. 
The data suggests that ingestion of 25–30 g of high-quality 
protein (PDCAAS = 100 %), which provides about 10 g of 
IAA, is necessary at a meal to maximally stimulate skeletal 
muscle protein synthesis. Ingestion of 90 g of protein, dis-
tributed evenly over three meals, is more likely to provide a 
greater 24-h protein anabolic response than an unequal pro-
tein distribution. Smaller meals with less protein may not 
reach the leucine threshold to initiate protein synthesis. 
Intakes of greater than 30 g of protein per meal do not appear 
to promote increased muscle accretion but may be used for 
energy or other purposes [ 16 ,  17 ]. 

 Following WLS, it is unknown if having a minimum of 
25–30 g of high-quality protein per meal is needed to achieve 
an anabolic effect. However, ingestion of 25–30 g of protein 
at each meal can be achieved by using concentrated high- 
quality protein supplements.  

    Lean Body Mass Loss with WLS 

 Rapid weight loss following bariatric surgery refl ects a loss 
of both lean and fat mass. While loss of protein reserves is 
undesirable, it appears to be unavoidable [ 18 ]. Once glyco-
gen stores are depleted, all body glucose must come from 
gluconeogenesis, either from glycerol and glucogenic 
amino acids or lactate and pyruvate. However, if the diet is 
excessive in carbohydrate-derived calories and defi cient in 
protein, hyperinsulinemia will blunt fat breakdown. Over 
time, the body will not be able to spare protein reserves, 
resulting in impaired immunity and hypoalbuminemia due 
in part to extravascular fl uid accumulation and infl amma-
tory response [ 10 ]. 

 Very low energy intake and malabsorption due to 
surgery contributes to depletion of protein reserves. 

   Table 11.1    Protein intake: relative versus absolute   

 Energy intake/day (kcal)  Protein intake in relative terms  Protein intake in absolute terms 

 500  WHO 10–15 %  12–18 g/day 
 IOM 10–35 %  12–44 g/day 

 1,000  WHO 10–15 %  25–38 g/day 
 IOM 10–35 %  25–88 g/day 

 1,500  WHO 10–15 %  38–56 g/day 
 IOM 10–35 %  38–131 g/day 
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Individuals undergoing BPD/DS are at greatest risk of 
 developing a  protein defi ciency. However, all WLS patients 
who are noncompliant with nutrition instructions regarding 
adequate protein intake are at risk as well [ 18 ].  

    Role of Protein in Weight Loss 

 High-protein diets for weight loss have been popular for 
decades. The high-protein and/or high-fat and very-low- 
carbohydrate macronutrient distribution induces ketosis. The 
very-low-carbohydrate content is critical in inducing short- 
term weight loss in the fi rst 2–4 weeks, which is largely due 
to fl uid mobilization. Ketone bodies tend to be generated 
with daily dietary carbohydrate intake of under 50 g, and 
sodium diuresis is forced, causing most of the short-term 
weight loss. The premise of the diet is that caloric intake as 
protein is less prone to fat storage than is the equivalent 
caloric intake as carbohydrate [ 10 ]. 

 Numerous studies have been published on the benefi ts of 
high-protein diets for weight loss. In randomized trials, 
weight loss with Atkins-type diets was compared with con-
ventional low-fat or balanced calorie-defi cit diets. Although 
the Atkins-type diet had the greatest initial weight loss, 
weight loss became similar within 1 year. Adherence to this 
diet is poor. Similar approaches to weight loss use the high- 
protein diets that distinguish between what are considered 
to be “good” and “bad” carbohydrates on the basis of their 
glycemic index. Although the relevance and importance of 
the glycemic index is controversial, the diet encourages 
increased fi ber intake, which is associated with lowered 
weight even when total caloric intake is relatively 
unchanged. Low glycemic index diets plus a modest 
increase in protein intake are better at promoting mainte-
nance of weight loss [ 19 ]. 

 Dansinger [ 20 ] and colleagues compared the Zone, Ornish, 
and Atkins diets and a typical balanced, calorie- restricted 
(e.g., Weight Watchers) diet. No signifi cant differences in 
weight loss based on the diet were observed. Compliance and 
caloric defi cits were more important predictors of weight loss 
than was specifi c dietary composition. 

 Other researchers found low-carbohydrate diet (20 g/day 
from low glycemic vegetables) with unrestricted consump-
tion of fat and protein and low-fat diets (55 % of calories 
from carbohydrate, 30 % from fat, and 15 % from protein) to 
be equally effi cacious in inducing weight loss [ 21 ]. When 
types of high-protein diets are compared, low-fat diets are 
better than low-carbohydrate diets in achieving sustained 
weight loss. A realistic high-protein weight-reducing diet 
was associated with greater fat loss and lower blood pressure 
when compared with a high-carbohydrate, high-fi ber diet in 
overweight and obese women [ 22 ].  

    Protein Needs of WLS Patients 

 While the exact protein requirements for postoperative WLS 
patients are undefi ned, the current clinical practice recom-
mendations for individuals without complications are con-
sistent with those for medically supervised modifi ed protein 
fasts [ 18 ]. Recommendations for protein intake must be 
based on individualized nutrition assessment and monitored 
for expected outcomes using nutrition care process (NCP). 
Common practices are noted in Table  11.2  [ 18 ,  23 – 26 ].

   Protein malnutrition may be observed at 3–6 months after 
surgery and is largely attributed to the development of food 
intolerance to protein-rich foods or maladaptive eating 
behaviors due to pre- or postsurgical eating disorders. Experts 
have noted that adding 100 g/day of carbohydrate decreases 
nitrogen loss by 40 % in modifi ed protein fasts [ 18 ]. The 
AND/ASPEN [ 27 ] characteristics of malnutrition are tools to 
quantify adult malnutrition. Laboratory tests such as albu-
min, prealbumin, and C-reactive protein are markers of 
infl ammation and are not sensitive enough to refl ect changes 
in protein status or predict protein requirements.   

    Macronutrient: Carbohydrate 

 Glucose, found in about 80 % of dietary carbohydrates, is the 
body’s preferred carbohydrate energy source. Disaccharides 
and polysaccharides are the most common forms of dietary 
carbohydrates found in foods. The most common dietary 
disaccharides are maltose, lactose, and sucrose. The most 
common forms of digestible polysaccharides are amylose 
and amylopectin. Monosaccharides such as free glucose and 
fructose are found in honey, certain fruits, and in foods with 
added high-fructose corn syrup. 

 Digestion and absorption of dietary carbohydrates is so 
effi cient that nearly all monosaccharides are absorbed by the 
end of the jejunum. The digestion of carbohydrate begins in 
the mouth where salivary α(alpha)-amylase initiates hydro-
lysis of disaccharides and polysaccharides. Few monosac-
charides are produced due to the short time period that 
food is in the mouth. The amylose and amylopectin 
are hydrolyzed by salivary α(alpha)-amylase into dextrins. 

   Table 11.2    Daily protein intake recommendations   

 Surgical procedure  Protein in gm/kg [Ref.] 

 RYGB  1.1 g/kg IBW [ 23 ] 
 RYGB  1.0–1.5 g/kg IBW [ 18 ] 
 Gastric banding  1.0–1.5 g/kg IBW 
 Gastric sleeve  1.0–1.5 g/kg IBW 
 BPD/DS  90 g (add 30 % more d/t malabsorption) [ 24 ] 
 BPD/DS  1.5–2.0 g/kg IBW 
 All  60–120 g/day [ 25 ,  26 ] 
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The dextrins pass through the stomach unchanged into the 
duodenum. The pancreas releases pancreatic α(alpha)-
amylase, which reduces the dextrins into maltose. Maltose is 
hydrolyzed by maltase to glucose at the brush border of the 
small intestine and absorbed as free glucose. 

 Glucose and galactose are absorbed into the mucosal cells 
by active transport requiring ATP. Fructose enters the cells at 
a slower rate than glucose, but entry into cells is independent 
of glucose concentration. Co-consumption of glucose and 
fructose accelerates the absorption of fructose and raises the 
threshold level of fructose ingestions in which malabsorption 
symptoms occur. 

 The fate of carbohydrates depends on the energy needs of 
body cells. Glucose is stored in the body in the form of gly-
cogen in the liver and skeletal muscle. When blood glucose 
levels fall, glucagon and epinephrine trigger the conversion 
of glycogen to glucose, i.e., glycogenolysis. When blood 
glucose levels remain low and glycogen stores are depleted, 
cortisol, thyroid hormone, epinephrine, glucagon, and hGH 
trigger gluconeogenesis to synthesize glucose from protein 
or fat. 

 A very high carbohydrate diet has been shown to trigger 
hypertriglyceridemia if such a diet is sustained [ 28 ]. Resear-
chers have theorized that hypertriglyceridemia resulted 
because of a rapid absorption of large amounts of glucose 
and that the normal pathways for carbohydrate metabolism 
were overloaded. Moreover, other metabolic pathways (e.g., 
the hexose monophosphate shunt) were used, which may 
favor the synthesis of fatty acids. A signifi cant amount of the 
triacylglycerol-raising effects of sucrose were attributed to 
its content of fructose [ 29 ]. If the carbohydrate content of 
the high-carbohydrate diet is primarily monosaccharides, 
particularly fructose, the hypertriglyceridemia is more 
extreme than if the diet is predominately disaccharides and 
polysaccharides. 

    Carbohydrate Requirements 

 The RDA for carbohydrate is 130 g/day for adults providing 
between 45 and 65 % of total energy. Carbohydrates are also 
the source of many vitamins, minerals, and fi ber [ 7 ].  

    Carbohydrate Needs of WLS Patients 

 Carbohydrate needs are determined on an individual basis by 
the registered dietitian. The majority of carbohydrates should 
be from disaccharides and polysaccharides. Intake of simple 
sugars is discouraged to minimize gastrointestinal symptoms 
associated with dumping. Symptoms of early dumping (i.e., 
10–30 min after meals) is usually due to accelerated gastric 
emptying of hyperosmolar content into the jejunum, followed 

by fl uid shifts from the intravascular compartment into the 
intestinal lumen. This leads to small bowel distention and 
increased intestine contractility. Late dumping is thought to 
be a consequence of reactive hypoglycemia from an exagger-
ated release of insulin. Dumping may be controlled by 
(1) eating small, frequent meals; (2) avoiding ingestion of 
 liquids within 30 min of a solid-food meal; (3) avoiding 
 simple sugars and increasing intake of fi ber and complex 
 carbohydrates; and (4) increasing protein intake [ 26 ].  

    Role of Carbohydrate in Weight Loss 

 The relationship between the carbohydrate content of 
the diet and weight loss has generated mixed results. The 
Diabetes Excess Weight Loss Trial compared high-protein 
(30 % calories), low-carbohydrate (40 % calories), low-fat 
(30 % calories) versus high-carbohydrate (55 % calories), 
low-protein (15 % calories) low-fat (30 % calories) diets 
over 2 years in individuals with type 2 diabetes and found no 
differences between groups in terms of weight loss, reduc-
tion of waist circumference, and other measures of diabetes 
management [ 30 ]. 

 The role of carbohydrate in weight loss has been linked to 
glycemic load. Dietary sources of carbohydrates are grouped 
by glucose response. Researchers noted that foods with high 
glycemic index scores were rapidly digested and    foods with 
a low glycemic index scores were digested more slowly and 
reported to help control appetite. However, the fi ndings of 
various research studies are mixed in terms of sustained 
weight loss. The amount of protein in the diet was a stronger 
predictor of weight loss success than the glycemic index of 
carbohydrates consumed [ 20 ,  31 ]. 

 Faria [ 32 ] examined the effect of grams of carbohydrate 
and glycemic load and in weight loss on patients who had 
undergone bariatric surgery and found correlations between 
weight loss and glycemic load suggesting a role in long-term 
weight maintenance following gastric bypass. However, 
long-term weight maintenance may be related to changes in 
glucose kinetics and glucoregulatory hormone secretion 
 secondary to anatomical rearrangement [ 33 ].   

    Macronutrient: Fat 

 Fat is the most energy dense of the essential macronutrients, 
providing more than twice the energy by weight compared to 
protein or carbohydrate. The terms “fat” and “lipids” are 
often used interchangeably, but are not the same. The term 
lipid encompasses not only dietary sources of energy, but 
also all compounds that dissolve in organic solvents, i.e., 
 fat- soluble vitamins, corticosteroid hormones, and some 
enzymes such as coenzyme Q. 
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 Fats are hydrophobic, meaning that they do not dissolve 
in an aqueous environment. In order for fat to be digested, it 
must be emulsifi ed. Lingual lipase begins the emulsifi cation 
of lipid in the mouth followed by gastric lipase, activated by 
low pH in the stomach. The churning of the stomach con-
tents helps to physically separate fats. Digestion begins in 
the duodenum and jejunum where bile acids and lecithin 
emulsify fat into smaller particles. Phospholipase breaks the 
phospholipids into glycerol, fatty acids, phosphoric acid, and 
choline. Glycerol and free fatty acids (i.e., short-chain and 
medium-chain fatty acids) are absorbed directly into the 
bloodstream via intestinal cells. Fatty acids are transported 
to the mitochondria by carnitine. Pancreatic lipase breaks 
long-chain fat into monoglycerides and fatty acids. 
Monoglycerides and fatty acids are absorbed through the 
villi in the distal duodenum and jejunum via micelles and 
then are reformed into triglycerides, which are then absorbed 
by the lacteals. The bile salts are absorbed in the ileum 
and returned through the portal vein for re-secretion in the 
bile, i.e., enterohepatic circulation. The reformed triglycer-
ides, with phospholipids and cholesterol, are packaged 
together to form chylomicrons. 

 Diffi culties with fat absorption and utilization are com-
mon following many types of WLS. Reducing the size of the 
stomach raises the pH by reducing the production of pepsin, 
thereby limiting the early steps in fat digestion. The surgical 
bypass of the duodenum and jejunum results in malabsorp-
tion of fat since these are the primary sites for fat digestion 
and absorption [ 18 ]. 

    Regulation of Lipolysis and Lipogenesis 

 The regulation of fatty acid synthesis is closely linked to car-
bohydrate status. Fatty acids that are not used for synthesis 
of eicosanoids or incorporated into tissues are oxidized for 
energy (i.e., lipolysis). Fatty acids yield energy by beta oxi-
dation in the mitochondria of all cells, except those in the 
brain and kidney. They enter the mitochondria as specifi c 
acyl carnitine derivatives. The enzyme carnitine acryl trans-
ferase I catalyzes the transfer of fatty acryl groups to carni-
tine. Saturated short-, medium-, and long-chain fatty acids 
undergo the fi rst step of beta oxidation with different dehy-
drogenases. The process yields successive acetyl CoA 
 molecules, which enter the tricarboxylic acid cycle or other 
metabolic pathways. 

 The rate of fatty acid synthesis can be infl uenced by diet. 
Diets high in simple carbohydrates and low in fats trigger 
lipogenic enzymes. A low level of insulin accompanied the 
hypoglycemia would favor lipolysis. Hypoglycemia stimu-
lates the rate of fatty acid oxidation followed by a reduction 
in TCA cycle activity, which in turn results in inadequate 
oxaloacetate availability. 

 Elevated blood glucose levels can affect lipolysis and 
fatty acid oxidation as well. Hyperglycemia triggers the 
release of insulin, which promotes glucose transport into 
the adipose cell and promotes lipogenesis. Malonyl CoA 
concentration increases whenever a person consumes suffi -
cient amounts of carbohydrate. Carnitine acryl transferase I 
is inhibited by malonyl CoA. Excess glucose that cannot be 
oxidized through the glycolytic pathway or stored as glyco-
gen is converted to triacylglycerols for storage using the 
available malonyl CoA. This pathway requires ATP, biotin, 
niacin, and pantothenic acid. Excess dietary glycerol and 
fatty acids undergo lipogenesis to form triglycerides, primar-
ily in the liver. The body has an unlimited capacity to store 
fat as triglycerides in adipose tissue. The clinical implication 
of this construct is that high carbohydrate intake will result in 
increased fat storage. The practical application for the WLS 
patient on a very low energy diet is that a high carbohydrate 
intake may blunt the utilization of stored fat for energy and 
stall weight loss.  

    Recommendations for Fat Intake 

 Fat is an essential nutrient providing essential fatty acids and 
fat-soluble vitamins. Recommended fat intake guidelines 
have not been published beyond limiting total intake of 
dietary fat. 

 Diets very low in fat, especially with signifi cant fat 
 malabsorption, have the potential for essential fatty acid and 
fat- soluble vitamin defi ciencies. Biliopancreatic diversion 
surgery has been shown to decrease fat absorption by 72 % 
[ 18 ]. Therefore it is reasonable to expect that these individu-
als have an increased risk for essential fatty acid and fat- 
soluble vitamin defi ciencies. 

 To assess for essential fatty acid defi ciencies, evaluate the 
triene/tetraene ratio. A ratio of >0.2 indicates defi ciency of 
linoleic and linolenic fatty acids [ 25 ]. Nutrition-focused 
physical assessment may note signs of essential fatty acid 
defi ciency including dry scaly skin, hair loss, decreased 
immunity, and increased susceptibility to infections, anemia, 
mood changes, and unexplained cardiac, hepatic, gastroin-
testinal, and neurological dysfunction. 

 Dietary sources of linoleic and linolenic fatty acids 
include polyunsaturated vegetable oils such as soybean, lin-
seed, and canola oils. The recommended intake to prevent or 
reverse symptoms of linoleic acid defi ciency is approxi-
mately 3–5 % of energy intake. The recommended intake to 
prevent or reverse symptoms of linolenic acid defi ciency is 
approximately 0.5–1 % of energy intake [ 25 ]. 

 Defi ciencies of vitamins A, E, and K have been reported 
following WLS. Normal absorption of fat-soluble vitamins 
occurs passively in the upper small intestine. The digestion 
of dietary fat and subsequent micellation of triglycerides is 
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associated with fat-soluble vitamin absorption. Additionally, 
the transport of fat-soluble vitamins to tissues is reliant on 
lipid components such as chylomicrons and lipoproteins. 
The changes in fat digestion produced by surgical weight 
loss procedures consequently alter the digestion, absorption, 
and transport of fat-soluble vitamins [ 18 ].  

    Role of Fat in Weight Loss 

 Researchers have examined the role of daily fat intake as it 
relates to excessive weight gain and reported either clinically 
insignifi cant fi ndings or inconclusive results. Jeon [ 34 ] 
reported that obese subjects reported eating about 20 % more 
calories from fat than normal weight individuals even though 
total energy intake was not signifi cantly different between 
obese and normal groups. Findings from the Nurses’ Health 
Study [ 35 ] reported a weak associated in the overall percent of 
calories from fat and weight gain. A positive association 
between intake of dietary fat and weight gain was observed in 
the Pound of Prevention [ 36 ] study, yet several randomized 
trials have failed to support such an association [ 37 ]. Astrup 
[ 38 ] observed that, among post-obese women,  consuming a 
high-fat diet (50 % of energy derived from fat) resulted in pref-
erential fat storage and impaired suppression of carbohydrate 
oxidation but found no relationship with oxidation among 
women on low-fat (20 % of energy derived from fat) or 
 moderate-fat (30 % of energy derived from fat) diets. Other 
researchers did not observe an impact on energy metabolism 
when subjects were switched from a high-fat (42 % of calo-
ries) to an isocaloric low-fat (27 % of calories) diet. The fi nd-
ings suggest that adoption of a moderately low- fat diet will not 
have a meaningful impact on weight gain for most adults [ 39 ]. 

 Few clinical trials have assessed the impact of type of 
dietary fat. Findings from the Nurses’ Health Study [ 35 ] note 
that increases in    monounsaturated and polyunsaturated fat 
were not associated with weight gain, but increases in animal 
fat, saturated fat, and trans-fat had a positive association with 
weight change. In addition, there is evidence that trans-fat 
intake is more predictive than total fat of changes in waist 
circumference [ 40 ]. Primate studies reported that monkeys 
on a diet with trans-fat gained more weight (7.2 % versus 
1.8 %) than monkeys on a diet with an equivalent amount of 
fat, but as monounsaturated cis fat [ 41 ]. More research is 
needed to better delineate the mechanism through which 
trans-fat independently promotes weight gain.   

    Conclusion: Pearls for Practice 

 Dietary intake is deemed an important modifi able factor in 
the overweight. The role of macronutrients in obesity has 
been examined in a variety of populations, but the results of 

these studies are mixed, depending on the potential 
 confounders and adjustments for other macronutrients. Total 
energy intake seems to be more important than protein while 
consuming excess amounts of energy with respect to 
increases in body fat. Diets that are higher in energy from 
protein are metabolically different from diets lower in energy 
for protein. The quality and quantity of protein eaten per 
meal is associated with protein muscle accretion. Macro-
nutrient distribution following WLS should be individual-
ized by a registered dietitian to address both nutrient needs 
and to manage common side effects following WLS. More 
research is needed to examine the role of macronutrient 
 distribution in weight loss and weight maintenance 
following WLS.  

    Question and Answer Section 

    Questions 

     1.    The metabolic fate of the ingested macronutrients is 
related to their storage capacity in the body. The practical 
application of this concept is that:
    A.    In a mixed meal the carbohydrate and protein will be 

oxidized before fat.   
   B.    In a mixed meal the carbohydrate and protein will be 

oxidized after fat.   
   C.    In a mixed meal all macronutrients are oxidized 

simultaneously.       
   2.    Which statement best describes the thermic effect of mac-

ronutrient distribution?
    A.    High-carbohydrate diets have the greatest thermic 

effect compared to high-protein diets.   
   B.    High-protein diets have the greatest thermic effect 

than either high-fat or high-carbohydrate diets.   
   C.    High-fat diets have a greater thermic effect than high- 

protein diets than high-carbohydrate diets.       
   3.    Using the glycemic index to select healthy carbohydrates

    A.    Is strongly correlated with successful weight loss and 
weight maintenance   

   B.    Is the best strategy to prevent weight regain once 
weight goals are reached   

   C.    Is a controversial issue but appears to be a weaker pre-
dictor of weight loss success than total protein intake          

    Answers 

     1.    Answer:  A . The storage capacity for protein and carbohy-
drate is limited and converting these nutrients to a more 
readily stored form requires energy expenditure. 
Conversely, the storage capacity for fat is potentially 
unlimited. The clinical implication of storage capacity is 
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that energy expenditure has a specifi c order in which it 
utilizes the macronutrients since it can store an excess 
intake of fat far more readily than carbohydrate and 
protein.   

   2.    Answer  B . Since protein intake stimulates the largest rise 
in energy expenditure due to the metabolic cost of protein 
synthesis, gluconeogenesis, and ureogenesis, a high- 
protein diet has the greatest thermic effect.   

   3.    Answer  C . Various research studies are mixed in terms of 
sustained weight loss. The amount of protein in the diet 
was a stronger predictor of weight loss success than the 
glycemic index of carbohydrates consumed.          
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           Chapter Objectives 

     1.    Identify and understand potential vitamin/mineral 
 defi ciencies seen among preoperative bariatric surgery 
patients, as well as most common defi ciencies s/p weight 
loss surgery.   

   2.    Recognize appropriate laboratory analyses to assess for 
vitamin and mineral defi ciencies after bariatric surgery.   

   3.    Describe guidelines for effective treatment of vitamin and 
mineral defi ciencies after weight loss surgery.      

    Introduction 

 Although much remains to be established regarding the prev-
alence and etiology of vitamin and mineral defi ciencies after 
bariatric surgery, this chapter serves as a guideline for the 
identifi cation, assessment, and treatment of potential vita-
min/mineral defi ciencies after commonly performed bariat-
ric surgery procedures. In 2008, the  ASMBS Allied Health 
Nutritional Guidelines for the Surgical Weight Loss Patient  
was published as a supplement in  Surgery for Obesity and 
Related Diseases  ( SOARD ) [ 1 ]. It included suggestions for 
preoperative and postoperative nutrition screening, assess-
ment, and treatment of the bariatric patient, including vita-
min and mineral defi ciencies commonly seen after these 
procedures. Although gastric bypass, gastric banding, and 
biliopancreatic diversion (BPD) and BPD with duodenal 
switch (D/S) were included in this paper, vertical sleeve gas-
tric gastrectomy (VSG) was not included, although plans are 
underway to add this as a supplement to this paper in the 
future. In the interim, suggestions for vitamin/mineral 
assessment and guidelines for the treatment of the VSG 

patient will be based upon the most recent reports in the 
 literature. Although it is commonly known that bariatric sur-
gery patients may be at risk for particular vitamin/mineral 
defi ciencies associated with surgery, it may not be as clear 
that there are possible micronutrient defi ciencies evidenced 
 prior  to surgery that bear mentioning. An overview of micro-
nutrients most at risk after bariatric surgery is provided, as 
well as guidelines for the assessment and treatment of com-
mon vitamin/mineral defi ciencies seen postoperatively.  

    Potential Preoperative Micronutrient 
Defi ciencies 

 Ernst et al. [ 2 ] performed a systematic assessment of micro-
nutrient status before bariatric surgery on 232 patients with 
severe obesity. Parameters studied included calcium, magne-
sium, zinc, folic acid, phosphorus, vitamin B12, and 25-OH 
vitamin D. In a subsample of 89 subjects, additional labora-
tory tests were performed, which included thiamin, niacin, 
vitamin A, vitamin E, selenium, and copper levels. Defi ciencies 
found included:
•    Zinc – 24.6 %  
•   Vitamin B12 – 18.1 %  
•   Magnesium – 6.9 %  
•   Phosphorus – 4.7 %  
•   Folic acid – 3.4 %    

 In addition, 25.4 % of patients assessed in this study were 
deemed to have a severe vitamin D defi ciency (defi ned as 
25-OH vitamin D3 level < 25.0 nmol/l), which was accompa-
nied by a secondary hypoparathyroidism in 36.6 % of cases. 
Also, 48.7 % of subjects were found to have at least one of 
the most prevalent micronutrient defi ciencies (e.g., vitamin 
B12, zinc, 25-OH vitamin D defi ciency). Among the 89 sub-
jects in the subsample, 32.6 % exhibited a selenium defi -
ciency, 5.6 % a niacin defi ciency, 2.2 % a vitamin B6 
defi ciency, and 2.2 % a vitamin E defi ciency. Thiamin, cop-
per, and vitamin A defi ciencies were not demonstrated 
among these subjects [ 2 ]. Based upon these fi ndings, the 
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authors strongly recommended a systematic assessment 
of the micronutrient status in all candidates for bariatric 
surgery. 

 Vitamins and minerals serve as essential cofactors in a 
number of biological processes that may affect body weight 
regulation, including appetite, metabolic rate, nutrient 
absorption, thyroid and adrenal gland function, energy stor-
age, glucose homeostasis, and neural activities [ 1 ]. Therefore, 
vitamin/mineral repletion and adherence is imperative for 
successful long-term weight management. 

 The majority of B-complex vitamins, signifi cant for 
proper metabolism of carbohydrates and integral in normal 
neural functions that regulate appetite, have been determined 
to be defi cient among some preoperative patients with severe 
obesity [ 3 ]. These include iron defi ciencies, which may 
diminish energy use and have been reported in approxi-
mately 50 % of preoperative bariatric patients with severe 
obesity. Additionally, zinc and selenium defi ciencies have 
been reported, as well as suboptimal levels of vitamins A, C, 
and E – all imperative for regulation of energy production 
and many other processes in the body related to body weight 
regulation [ 3 – 5 ].  

    Overview of General Vitamin/Mineral 
Defi ciency Risk After Bariatric Surgery 

 Overall, the risk of vitamin/mineral defi ciencies after bariat-
ric surgery continues to be relatively high, particularly after 
surgical procedures that impact the digestion and absorption 
of micronutrients, such as Roux-en-Y gastric bypass surgery 
(RYGB   ) and biliopancreatic diversion with or without duo-
denal switch (BPD/DS) [ 1 ]. RYGBP may result in signifi -
cantly higher risks of vitamin B12 defi ciency, as well as 
other B vitamins, as well as calcium and iron [ 1 ]. BPD/DS 
patients are at high risk for these same defi cits, as well as 
signifi cantly higher rates of defi ciencies of fat-soluble vita-
mins A, D, E, and K (due to estimated fat malabsorption of 
~72 % postoperative BPD/DS). These vitamins are impera-
tive for the functioning of many biological processes that 
involve healthy weight body regulation [ 6 ,  7 ]. Additionally, 
as nonadherence with prophylactic vitamin/mineral regi-
mens rises, the risk of postoperative defi ciency may double 
[ 8 ]. Purely restrictive procedures, such as gastric banding, 
may still pose risks for micronutrient defi ciencies related to 
decreases in dietary intake and/or nonadherence to the sug-
gested vitamin/mineral regimen [ 1 ]. 

 Vertical sleeve gastrectomy (VSG) is a newer bariatric pro-
cedure, particularly in the United States, so more research is 
needed to evaluate long-term vitamin/mineral recommenda-
tions and risks. However, one study that compared RYGB to 
VSG [ 9 ] with  n  = 86 RYGB patients and  n  = 50 VSG patients 
determined that RYGB patients displayed signifi cantly higher 

vitamin B12 defi ciency rates (58 % versus 18 %), vitamin D 
defi ciency (52 % versus 32 %), and secondary hyperpara-
thyroidism (33 % versus 14 %) than those in the VSG group. 

 Thiamin defi ciency has been reported to be common 
among patients of varying bariatric procedures, including gas-
tric banding, if there is frequent and/or intractable vomiting. 
Also, since a great number of micronutrient defi ciencies prog-
ress with time, patients across all bariatric surgery  procedures 
should be monitored frequently and regularly in order to 
screen and help prevent and/or treat micronutrient defi cien-
cies in a timely manner [ 1 ]. Of course, the exact timetable that 
is necessary may vary signifi cantly among procedures, and if 
there were a deemed “ideal lab monitoring schedule” postop-
eratively, it may not necessarily be feasible for all surgical 
practices or bariatric patients. The following section provides 
an overview of the most common vitamin/mineral defi cien-
cies seen after bariatric surgery (Tables  12.1  and  12.2 ) and 
suggested guidelines for assessment and treatment.

        Most Common Vitamin/Mineral Defi ciencies 
S/P Bariatric Surgery: Assessment 
and Treatment 

 While thiamin is not necessarily the most common defi -
ciency after bariatric surgery, given the risk among all of the 
bariatric procedures, particularly with intractable vomiting, 
it will be the fi rst micronutrient discussed. 

    Thiamin 

 Thiamin (vitamin B1), which is absorbed in the proximal 
small intestine, may be the micronutrient defi ciency evi-
denced across all bariatric procedures due to a combination 
of factors, including its short half-life (9–18 days), necessity 
for metabolism of carbohydrates, higher prevalence of pre-
operative defi ciency, and rapid depletion with intractable 
vomiting [ 1 ]. Thiamin defi ciency may be complicated by 
poor oral intake and prolonged vomiting and may result in 
anemia that is dilutional in nature when linked with the 
edematous high-output cardiac failure state, beriberi. 
Thiamin defi ciency has (rarely) been reported to result in 
macrocytic anemia and myelodysplastic changes in bone 
marrow precursors, although the signifi cance among bariat-
ric patients has yet to be elucidated. Regardless, weight loss 
surgery patients whose postoperative course has been com-
plicated by prolonged vomiting have developed Wernicke’s 
encephalopathy, with risks of visual disturbances (including 
nystagmus and ptosis), ataxia, peripheral neuropathy, mem-
ory loss, confusion, apathy, disorientation, and, in some 
cases, even death; therefore, IV thiamin administration has 
been deemed appropriate in these instances [ 13 ]. 
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    Identifying Thiamin Defi ciency 
•     Paresthesias in lower extremities, which spread upward as 

it progresses  
•   Red, burning feet  
•   Memory loss  
•   Confusion  
•   Disorientation  
•   Ataxia [ 1 ]     

    Rx for Thiamin Defi ciency 
•     B-complex, together with thiamin and magnesium sup-

plementation, for maximal thiamin absorption and opti-
mal neurological function  

•   Early symptoms of neuropathy often resolved with 
oral thiamin doses of 20–30 mg/day until symptoms 
disappear  

•   50–100 mg if IV or intramuscular thiamin may be neces-
sary for more advanced signs of neuropathy or protracted 
vomiting [ 1 ]      

    Vitamin B12 

 Cobalamin stores are believed to provide for a 3–5-year sup-
ply in the body and are dependent on dietary repletion and 
daily needs. However, RYGB patients exhibit both incom-
plete digestion and release of vitamin B12 from protein 
foods. Therefore, they are at highest risk for this defi ciency, 
as compared to other bariatric procedures, including  BPD/
DS, since RYGB patients exhibit reduced gastric acidity and 
a decrease in HCl-producing parietal cells [ 1 ]. 

 In terms of gastric sleeve and banding patients, one pro-
spective, randomized trial looking at these two procedures 
comparatively regarding vitamin B12 defi ciency risk at 1 and 
3 years postoperatively discovered a 10–26 % prevalence of 
vitamin B12 defi ciency among the VSG patients that was not 
evidenced among the gastric banding patients [ 10 ]. 

 Other factors that may increase the risk of vitamin B12 
defi ciency include:
•    Long-term vegan diet  
•   Malabsorption due to inadequate intrinsic factor (IF) in 

pernicious anemia  
•   Inability to release protein-bound vitamin B12 from food, 

particularly in hypochlorhydria and atrophic gastritis  
•   Resection or disease of the terminal ileum  
•   Medications, such as metformin, neomycin, colchicines; 

medications used in the treatment of infl ammatory bowel 
disease, gastroesophageal refl ux disease (GERD), and 
ulcers (e.g., proton pump inhibitors [PPIs]); and anticon-
vulsive agents [ 14 ]    

    Identifying Vitamin B12 Defi ciency 
•     Paresthesias to fi ngers and hands.  
•   Macrocytic anemia (although may see a false-negative 

CBC with normalized MCV, MCHC, and RDW in con-
comitant microcytic anemia).  

•   Defi ciency typically defi ned at serum vitamin B12 levels 
< 200 pg/mL. However, up to 30 % of patients with obvi-
ous signs and symptoms of vitamin B12 defi ciency may 
have normal serum vitamin B12 levels [ 15 ].  

•   Methylmalonic acid (MMA), an important intermediate 
in vitamin B12 metabolism, is a more accurate test for 
vitamin B12 screening [ 15 ].     

    Rx for Vitamin B12 Defi ciency 
•     Defi ciency usually resolves after several weeks of treat-

ment with 700–2,000 mcg of vitamin B12 per week [ 16 ].      

    Folic Acid 

 Although folate absorption occurs preferentially in the 
 proximal small bowel, it may occur along the entire length 
of the small intestines with postoperative adaptation [ 1 ]. 

   Table 12.2    Suggested postoperative vitamin/mineral supplementation   

 Supplement  Gastric band  RYGB  BPD/DS  Gastric sleeve 

 MVI/mineral 
supplement 

 100 % daily value  200 % daily value  200 % daily value  100 % daily value 

 Vitamin B12   –   350–500 mcg sublingual daily 
OR 1,000 mcg/month IM 

  –   350–500 mcg sublingual daily 
OR 1,000 mcg/month IM 

 Additional elemental 
calcium 

 1,500 mg/day, in 3 divided 
doses of 500–600 mg 

 1,500–2,000 mg/day, in 3–4 
divided doses of 500–600 mg 

 1,800–2,400 mg/day 
in 3–4 divided doses 
of 500–600 mg 

 1,500 mg/day, in 3 divided 
doses of 500–600 mg 

 Additional elemental 
iron 

  –   Minimum 18–27 mg for a 
total of 54–65 mg elemental 
Fe++/day 

 Minimum 18–27 mg 
for a total of 
54–65 mg elemental 
Fe++/day 

  Adapted from [ 1 ,  10 – 12 ]  
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Therefore, the general consensus is that folate defi ciency 
may be corrected with 1,000 mg of folic acid per day [ 15 ]. 

    Etiology of Potential Defi ciency 
•     Inadequate dietary intake.  
•   Nonadherence with MVI (multivitamin infusion).  
•   Malabsorption.  
•   Folic acid stores can be depleted within a few months 

postoperatively unless replenished by MVI and dietary 
sources [ 13 ].  

•   Medications, such as anticonvulsants, oral contraceptives, 
and cancer-treating agents, may increase the risk of folate 
defi ciency [ 14 ].    
 The gastric sleeve, although less invasive than RYGBP or 

BPD procedures, may result in higher risk for folate defi -
ciency. Gehrer found 22 % of 50 postoperative sleeve patients 
low in folic acid. Repletion was accomplished with 1 mg po 
folic acid daily [ 9 ].  

    Identifying Folic Acid Defi ciency 
•     Very GENERAL symptoms initially: 
•  Fatigue and weakness.  
•   Headaches.  
•   Diffi culty concentrating.  
•   Palpitations.  
•   Diarrhea.  
•   In the early stages, the tongue may be red and painful 

leading to a smooth shiny surface in the chronic stages of 
defi ciency.    
 RBC levels are more accurate in predicting tissue levels 

than serum folate levels, megaloblastic anemia stage 3 of 
folic acid defi ciency [ 1 ].  

    Rx Folate Defi ciency 
•     Generally agreed that folate defi ciency should be corrected 

with 1 mg/day folic acid [ 15 ].  
•   Preventable with amount typically found in MVI provid-

ing 200 % of daily value (800 mcg) [ 15 ].  
•   Folate supplementation >1 mg/day is  not  recommended 

due to the potential for masking of vitamin B12 
defi ciency [ 1 ].  

•   Homocysteine is the most sensitive marker of folic acid 
status, in conjunction with erythrocyte folate level [ 15 ].      

    Iron 

•     RYGBP: decreased absorption coupled with reduced 
dietary intake of iron-rich foods (e.g., meat). Vitamin C 
can enhance absorption in both dietary and supplemental 
sources of iron.  

•   Cast-iron skillet may help increase absorption [ 1 ].  

•   Some evidence iron absorption may be an issue after 
sleeve gastrectomy given 10 % incidence 3 years postop-
erative gastric sleeve in one study [ 10 ].    

    Identifying Iron Defi ciency 
•     Chronic, incessant cravings for ice (pagophagia), often 

accompanied by signifi cant ingestion of ice, and/or pica 
(including cravings for dirt, paper, or other nonfood 
items)  

•   Pallor and increased shortness of breath, new onset, with 
unknown etiology  

•   Cravings for red meat and/or other signifi cant sources of 
dietary iron  

•   Extreme lethargy  
•   Spoon-shaped nails (koilonychia) [ 15 ]     

    Rx Iron Defi ciency 
•     In addition to iron found in two MVIs, menstruating 

women s/p GBP and adolescents of both sexes might 
require additional supplementation to a total of 50–100 mg 
elemental iron/day; long-term effi cacy of this Rx is 
unknown [ 1 ].  

•   Use of two complete multivitamins with minerals (18 mg 
each dose or serving) providing a total of 36 mg of Fe++ 
customary for low-risk (non-anemic men; non- menstruating 
women) patients after GBP [ 1 ].  

•   History of anemia or change in labs may indicate need for 
additional supplementation [ 1 ] (Table  12.3 ).

•      Recent research among patients status post vertical sleeve 
gastrectomy determined that the development of iron 
defi ciency 1 year postoperatively was insignifi cant [ 11 ].      

    Calcium and Vitamin D 

•     Absorption of calcium facilitated by vitamin D in an 
acidic environment.  

•   Low vitamin D levels associated with decrease in dietary 
calcium absorption [ 15 ].  

•   PTH is considered a better calcium measure than serum 
calcium, with an elevated PTH level suggestive of subop-
timal calcium adherence and/or absorption [ 15 ].  

•   Increased prevalence of low vitamin D with severe obe-
sity and negative correlation between BMI and vitamin D 
levels [ 15 ].  

•   An inverse correlation was seen between weight loss and 
vitamin D status 3 months postoperatively among gastric 
sleeve patients [ 12 ].    

    Calcium Citrate Versus Calcium Carbonate 
•     Given the low acid in GBP, absorption of calcium carbon-

ate is estimated to be poor.  
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•   Calcium citrate is better absorbed versus calcium 
 carbonate 22–27 % even among non-bariatric surgery 
patients, regardless of empty stomach versus meals [ 15 ].      

    Vitamins A, E, K and Zinc 

•     BPD/DS: decreased intestinal dietary fat absorption r/t 
delay in mixing of gastric and pancreatic enzymes with 
bile until the fi nal 50–100 cm of the ileum.  

•   BPD shown to decrease fat absorption by as much as 
72 %, which may signifi cantly increase the risks for defi -
ciencies such as vitamins A, D, E, and K [ 15 ].  

•   Zinc absorption has been found to be signifi cantly 
decreased (from 32.3 % to 13.6 % in one study [ 17 ] at 
6 months postoperative RYGB, and no effect of supple-
ment type was observed).  

•   Gastric sleeve patients may be at risk for zinc defi ciency, 
as one study on sleeve gastrectomy patients cited 34 % 
postoperative defi ciency [ 9 ].     

    Copper 

•     Absorbed by the stomach and proximal gut, but rarely 
measured in RYGBP or BPD/DS patients [ 13 ].  

•   Defi ciency can cause anemia and myelopathy, similar to 
that found in defi ciency of vitamin B12 [ 13 ].  

•   Two cases of copper defi ciency reported in RYGBP, both 
presenting with ataxia and paresthesias [ 18 ,  19 ].  

•   Copper status needs to be examined in RYGBP and BPD/
DS patients presenting with s/s of neuropathy and normal 
vitamin B12 levels [ 19 ].    

   Identifying Copper Defi ciency 
•     Numbness and tingling of hands and/or fi ngers 

(paresthesias).  
•   Ataxia and/or diffi culty walking or clumsy gait.  

•   Caution is advised when patients are taking zinc hair/nail 
formulas without copper [ 1 ].     

   Rx Copper Defi ciency 
    May include 2–4 mg of elemental copper/day, depending on 

the level of defi ciency [ 1 ]      

    Selenium 

•     Micronutrient defi ciencies have been associated with 
reversible and irreversible cardiomyopathic processes. 
Recently, a report was cited of selenium defi ciency sec-
ondary to bariatric surgery, which was associated with 
life-threatening cardiomyopathy [ 20 ].  

•   Since 1981, ten cases of cardiomyopathy (six fatal) in 
humans have been linked to non-endemic acquired sele-
nium defi ciency [ 20 ]. All of the patients were on total par-
enteral nutrition (TPN), and the patients who survived 
were able to experience reversal of cardiomyopathic 
symptoms after a selenium compound was administered 
via their TPN solutions. Of note, cases that resulted in 
death have included patients on TPN for 2–16 years due 
to extensive gastrointestinal disease with glutathione per-
oxidase levels <10–20 % of normal values, suggestive of 
severe selenium defi ciency [ 20 ].      

    Conclusion 

 Although there are many signifi cant benefi ts typically attrib-
uted to bariatric surgery, including amelioration of severe 
obesity and its many accompanying comorbidities, it is 
imperative to recognize the risk for micronutrient defi cien-
cies, even among patients who have had purely restrictive 
procedures, such as gastric banding. What is more, with 
increasing potential for malabsorption of micronutrients 

   Table 12.3    Etiologies of postoperative anemia following Roux-en-Y gastric bypass   

 Early-onset anemia s/p RYGB  Late-onset anemia s/p RYGB 

 Surgical blood loss  Iron defi ciency – malabsorption, poor intake, anastomotic ulceration, 
gastritis, esophagitis, menorrhagia 

 Stress gastritis/esophagitis  Vitamin B12 defi ciency 
 Anastomotic ulceration  Folate defi ciency 
 Hemolysis (drug-induced, transfusion therapy, hypophosphatemia)  Thiamin defi ciency 
 Disseminated intravascular coagulation  Ribofl avin defi ciency 
 Sepsis-induced bone marrow suppression  Niacin defi ciency 
 Retroperitoneal/intra-abdominal hematoma  Pyridoxine defi ciency 
 Nitrous oxide anesthesia-induced B12 depletion  Vitamin C defi ciency 
 Acute folate defi ciency  Copper defi ciency 
 Perioperative thrombotic thrombocytopenic purpura 

  Adapted from [ 13 ]  
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seen with procedures such as Roux-en-Y gastric bypass 
 surgery, BPD/DS, and, to a certain extent, vertical sleeve 
gastrectomy, diligent screening, assessment, and treatment 
of micronutrient defi ciencies may not only be prudent but 
may also help prevent potentially severe consequences, 
including, in some cases, death. Therefore, it is imperative 
that bariatric surgery centers worldwide adopt guidelines for 
regular screening, assessment, and treatment of vitamin/ 
mineral defi ciencies, both pre- and postoperatively.  

    Question and Answer Section 

    Questions 

     1.    Appropriate management for prevention of vitamin/min-
eral defi ciencies after Roux-en-Y gastric bypass includes 
all of the following EXCEPT   :
    A.    200 % RDA vitamins/minerals daily   
   B.    500 mg elemental calcium as calcium carbonate   
   C.    500 mcg sublingual vitamin B12 daily   
   D.    Total of 50–100 mg elemental iron daily for menstru-

ating women and/or patients with anemia    
      2.    Thiamin defi ciency may occur due to all of the following 

EXCEPT:
    A.    Increased carbohydrate consumption in the diet   
   B.    IV dextrose administration without supplemented 

thiamin in bag   
   C.    Excessive protein intake   
   D.    Chronic alcohol ingestion       

   3.    Which of the following is NOT a common warning sign 
of iron defi ciency?
    A.    Intense craving and/or ingestion of ice and sometimes 

items such as dirt and paper   
   B.    Extreme lethargy   
   C.    Sudden and intense craving for red meat   
   D.    Spoon-shaped nails   
   E.    Metallic taste          

    Answers 

     1.    Answer is  B . Since calcium citrate is believed to be better 
absorbed than calcium carbonate so the latter would not 
be recommended for postoperative RYGBP.   

   2.    Answer is  C . Since thiamin is not involved in protein 
metabolism but IS involved in the metabolism of carbo-
hydrates and alcohol.   

   3.    Answer is  E . Since metallic taste may be indicative of zinc 
defi ciency but typically not seen with iron defi ciency. All 
of the other selections are suggestive of iron defi ciency.          
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           Chapter Objectives 

     1.    To be able to identify nutrition complications in the 
bariatric surgery patient   

   2.    To learn how to effectively treat common nutrition prob-
lems in bariatric surgery patients   

   3.    To be able to assess and correctly treat common vitamin 
and mineral defi ciencies   

   4.    To ensure that you relay the importance of taking advised 
vitamin and mineral supplements to your bariatric sur-
gery patients daily for the rest of their lives      

    Introduction 

 Managing common nutrition problems after bariatric surgery 
requires clear understanding of the anatomical changes that 
occur with each type of bariatric surgery, the nutritional 
implications of these changes after surgery, when to expect 
these complications to arise, and how to address them. The 
chapter begins by briefl y describing the types of bariatric 
surgery, changes that may contribute to nutrition problems 
after surgery, and, fi nally, how to recognize and treat poten-
tial nutrition issues that arise after the surgery.  

    Types of Bariatric Surgeries 

    Restrictive Procedures 

 Surgical options for the morbidly obese reduce body weight 
by any of the three following mechanisms: restriction of 
dietary intake, malabsorption of nutrients, and alteration of 

hormonal metabolism (e.g., decreased ghrelin, pancreatic 
polypeptide gene PPY, increased leptin, etc.) [ 1 ]. 

 The adjustable gastric band (AGB), a purely restrictive 
procedure, creates a small gastric pouch of 15–30 cm by 
placing a saline-fi lled band around the upper curvature of the 
stomach, just below the gastroesophageal junction. This 
band is attached to a port that is subcutaneously placed just 
under the patient’s rib cage. The saline fi lls are deferred until 
about 6–8 weeks after surgery to give time for gastric swell-
ing to decrease. There are no apparent changes of gut hor-
mones in this procedure [ 2 ]. The sleeve gastrectomy (SG), 
another restrictive procedure, involves removing approxi-
mately 60–80 % of the proximal stomach, along with the 
fundus and greater curvature, but leaving the pylorus and 
part of the atrium intact [ 3 ]. This surgery was originally 
designed to be the safer, fi rst stage of the biliopancreatic 
diversion with duodenal switch (BPD/DS) or the Roux-en Y 
gastric bypass (RNYGB), to help the extremely obese patient 
(>60 BMI) lose some weight and reduce their comorbidities 
before completing the second part of the surgery or the mal-
absorptive stage. It has been successful enough to serve as a 
stand-alone procedure. The removal of the fundus contrib-
utes to this surgery’s success, as this is where the appetite- 
stimulating hormone ghrelin is produced and, therefore, its 
presence is greatly diminished after the procedure, aiding to 
the patient’s weight loss ability. However, because the SG 
removes the parietal cells, patients also have reduced gastric 
acid production and thereby a decreased absorption of B12, 
iron, and calcium [ 4 ].  

    Combined Restrictive and Malabsorptive 
Procedures 

 The biliopancreatic diversion (BPD) is a procedure that pro-
duces a minor restriction (200–300 ml) with a considerable 
intestinal bypass (60 % of the small intestine), making it 
more malabsorptive than restrictive. A later modifi cation to 
this procedure is the duodenal switch (BPD/DS), which 
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 preserves the distal stomach and pylorus (similar to the SG) 
while maintaining the common channel or degree of malab-
sorption. Since dietary fats are absorbed in the proximal two- 
thirds of the jejunum, fat malabsorption and essential fatty 
acid defi ciencies are more likely to occur in this procedure, 
since the common channel is shorter. Both procedures are 
less commonly done now due to their high incidence of post-
operative complications, most notably protein, calorie, and 
vitamin-mineral defi ciencies due to the increased malabsorp-
tion resulting from the shorter common channel. 

 The Roux-en-Y gastric bypass (RNYGB) procedure, 
which now comprises 70–75 % of all bariatric procedures 
done, is both restrictive and malabsorptive. In the RYNGB, a 
small pouch (usually 30 ml) is created and separated from 
the distal stomach and then anastomized (10–13 mm diame-
ter) to the proximal jejunum, essentially bypassing the duo-
denum and the proximal part of the jejunum [ 5 ]. This new 
channel, which is connected to the gastric pouch, is called 
the Roux limb, or alimentary limb, as it works by transport-
ing nutrients from the pouch to the small intestine. Roux 
limbs vary in length but are usually 75–150 cm [ 6 ]. 

 There is a second entero-enteric anastomosis made by 
connecting the duodenum to the distal end of the jejunum. 
The pancreatic and biliary enzymes enter just below this sec-
ond anastomosis, into what is known as the common chan-
nel. As previously noted, the shorter the common channel 
(and the longer the Roux limb), the higher the risk for nutri-
ent defi ciencies since less nutrient absorption will occur. 
Most common channels are 50–100 cm long [ 7 ]. The combi-
nation of gastric restriction and malabsorption, along with 
gut hormone changes reducing hunger and the reduction of 
complications as compared to the BPD and DS, makes this 
surgery considered the “gold standard” of all the bariatric 
procedures [ 6 ].   

    Preoperative Nutrition 

 It is not uncommon to see micronutrient defi ciencies prior to 
surgery, as stated in a previous chapter on preoperative 
assessment (see Chap.   9    ). Micronutrient defi ciencies most 
prevalent prior to bariatric surgery in order of occurrence are 
vitamin D (55–80 %) and iron (25–50 %), with a smaller 
number of B12 and thiamine defi ciencies also found [ 8 ]. 
Surgeons should routinely test their surgical candidates for 
micronutrient defi ciencies prior to surgery, given that there is 
a known association between micronutrient defi ciency and 
postoperative complications in animal studies [ 9 ]. 
Defi ciencies are much easier to correct prior to surgery than 
after surgery; they are especially more diffi cult to manage 
after malabsorptive procedures. 

 Research has shown that a 10 % excess body weight 
(EBW) loss prior to surgery helps to shrink the liver, thereby 

reducing surgical complications, operating time, blood loss, 
and hospital stay. These factors, in turn, improve mortality 
and also help the patient recover more quickly [ 4 ]. One 
recent study of 150 gastric bypass patients showed that a 
higher preoperative excess body weight (EBW) loss corre-
lated with a higher EBW loss 3 and 4 years after surgery and 
therefore greater success with the surgery [ 10 ].  

    Postoperative Nutrition Issues 

 Most nutritional complications after weight loss surgery are 
due to inadequate food intake (secondary to reduced stomach 
size and appetite, malabsorption, and/or incomplete diges-
tion, or often all of the above, in the case of the combined 
restrictive and malabsorptive procedures. With all bariatric 
surgeries, there is a reduced intake of food, and less gastric 
acid and pepsin available, which limits the gut’s ability to 
break down and absorb macro- and micronutrients. The 
bypass of the fi rst one-third of the small intestine, in the case 
of the RYNGB procedure, and closer to the fi rst two-thirds of 
the small intestine in the BPD and BPD/DS procedures con-
tributes to the malabsorption of several macro- and micronu-
trients, namely, protein, iron, calcium, vitamin D, folate, and 
B12 with RYNGB surgery and, in addition, the fat-soluble 
vitamins (A, D, E, and K) with BPD and BPD/DS [ 11 ]. Also 
the prophylactic use of histamine-2 receptor antagonists (H2 
blockers), or proton pump inhibitors (PPIs) prescribed by the 
surgeon to the patient, further reduces the gastric acid secre-
tion and therefore the absorption of iron, calcium, and B12. 

 The patient’s possible nonadherence to dietary and 
vitamin- mineral supplement guidelines plays into the fre-
quency of nutritional complications.  

    Early Nutrition Concerns 

 The main concerns for the fi rst couple of weeks after surgery 
are ensuring that the patient gets adequate fl uids and suffi -
cient protein, in this order. Due to the lack of evidence-based 
recommendations for diet advancement, facilities and sur-
geons vary their postoperative diet progression recommen-
dations. However, to help patients adjust slowly to their new 
anatomy, heal from their surgery faster by enhancing their 
protein intake, maximize their weight loss, and avoid gastro-
intestinal complications such as rupture of staple lines, 
chronic vomiting, and strictures, patients are normally placed 
on a diet progression usually starting with the liquid phase. 
To preserve healing of the new gastric anatomy and prevent 
ulcers, all patients should be instructed to avoid caffeine and 
alcohol for the fi rst 4–8 weeks, which are known gastric irri-
tants. Usually, the patient is placed on low-sugar clear liquids 
for the fi rst 1–2 days; then advances to low-fat, low-sugar 
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full liquids for the next 1–2 weeks; then puree/soft foods for 
1–2 more weeks; and then eventually to a regular solid food 
diet by 6–8 weeks after surgery. As they progress to more 
solid foods, it is helpful to remind patients that they no lon-
ger have the ability to digest chunks of food and that all food 
should be chewed to a pureed consistency before swallowed. 
In general, moist, soft foods in the forms of stews, casse-
roles, and soups; well-chopped, ground, moist meats; 
crunchy or crisp, in the case of grains; and canned products 
will be easier to tolerate than dry, tough, or stringy foods 
such as well-done red meat, overcooked chicken or fi sh, cel-
ery, pea pods, fresh pineapple, broccoli and asparagus stems, 
citrus membranes, popcorn or soft grains such as bread, 
undercooked rice, and pasta [ 11 ]. After AGB fi lls, patients 
are usually counseled to revert back to a liquid protein diet 
for 2–3 days and then slowly resume regular solid foods. 
Gastric sleeve patients should advance their diet slowly due 
to their long surgical staple line [ 4 ]. 

  Dehydration  is one of the most common reasons bariatric 
patients need to return to the hospital after discharge from 
surgery [ 12 ]. During the fi rst week or two after surgery, 
patients often struggle to drink enough fl uids. The smaller 
pouch (no matter what size the pouch they were given), which 
is also edematous from the recent surgery, usually makes it 
diffi cult for the patient to drink more than about an ounce at a 
time. In addition, the patients who have had RYNGB or GS 
often experience an altered sense of taste and smell, usually 
described as a heightened sensitivity to sweets and/or an “off 
taste to water or other fl uids” [ 13 ]. Patients fi nd that liquids 
are uncomfortable to swallow or may taste badly; thus, they 
may avoid drinking and become dehydrated. A possible cause 
of the patient’s dysgeusia and dysosmia is thought to be 
related to the decrease of ghrelin production, which is an 
appetite-stimulating hormone signifi cantly reduced after 
RYNGB and GS [ 14 ]. With confi rmation of the Tong study in 
2011, reduced ghrelin levels inhibit a feeling of satiety, which 
lessens the olfactory response to the usual pleasurable taste 
and smell of food [ 15 ]. 

 It is important to prepare the patient for this and work 
with them to fi nd individual solutions of tolerable liquids, 
ideally one with protein to help them work on building up 
their protein intake. Sometimes referring them to salty, sour, 
or bitter foods is preferred and more tolerable, as they are 
able to advance into these foods. Some examples might be to 
try adding unfl avored protein to a salty soup or bitter herbal 
tea or eating plain yogurt rather than fruit-fl avored yogurts. 

 To prevent dehydration, it is helpful to counsel patients to 
drink one ounce of fl uid every 15 min. Their initial goal 
should be a minimum of 40 oz per day, gaining up to an opti-
mal level of 64 oz of fl uids per day, as soon as they are able. 
Since sugary liquids may cause dumping syndrome 
(explained below), low-calorie beverages are optimal, 

besides protein supplements, which should also be low in 
sugar. Drinks are often better tolerated when they are as cold 
as possible and perhaps covered with a lid to inhibit odors 
from wafting up to their noses. Some patients fi nd drinking 
cold beverages painful to their new pouch and therefore tend 
to tolerate warmer beverages best. This usually resolves 
within the fi rst couple weeks. As sometimes best described, 
they should be sipping on some type of fl uid continuously 
throughout the day. 

 Symptoms of dehydration are dark and strong smelling 
urine, dry mouth, headache, nausea, fatigue, and muscle aches. 

  Nausea and vomiting  may be caused by overeating or eating 
too quickly (chunks of food cannot be fully digested), drink-
ing with meals, eating foods that are too spicy or too high in 
fat or sugar, or not taking their PPIs or H2 blockers. To pre-
vent nausea, it is important to advise patients to eat slowly, to 
chew food to a pureed consistency, and to stop eating as soon 
as they feel full. They should be reminded to drink liquids 
only between meals and to follow the 30:30 rule of not drink-
ing within 30 min before or after a meal. This rule does not 
really need to be emphasized until the solid food stage, as 
most of their meals are of the liquid type and their new anat-
omy will usually be resistant to combining the two. H2 
blockers or PPIs are usually prescribed to patients after sur-
gery to help reduce nausea and gastroesophageal refl ux dis-
ease (GERD). If a patient complains of chronic vomiting and 
nausea, it is best for them to go back to clear liquids for 
1–2 days to rest their gut. If vomiting still persists, they 
should contact their health-care practitioner to rule out other 
medical issues such as stenosis, ulcer, strictures, etc. 

  Gastroesophageal refl ux disease or GERD  is one of the most 
common comorbidities of morbid obesity, with an incidence 
as high as 50–70 % of patients seeking bariatric procedures. 
RYNGB has been considered as one of the most effective 
bariatric procedures to eradicate GERD due to the success of 
the weight loss combined with the absence of gastric and bile 
acid in the pouch [ 16 ]. The AGB procedure normally helps 
reduce incidence of GERD in the average patient, unless 
they present with weak esophageal body motility preopera-
tively – diagnosed by manometry. The RYNGB appears to 
be the most promising procedure of the three for those 
patients with chronic GERD issues as it reduces both gastric 
and bile acids from the stomach and therefore the distal 
esophagus, along with an increase in gastric motility and 
weight loss [ 17 ]. 

 GERD occurs most commonly after LGS, where it affects an 
average of 67 % of patients 1 month after surgery. This usu-
ally resolves completely within 2 years status post [ 4 ]. The 
increased incidence of GERD comes from removing the 
angle of His, which impairs the cardia’s anti-refl ux action 
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[ 17 ]. It may be due to the resection of the natural gastric 
pacemaker and lack of gastric fundus tone, which may adjust 
over time. In the meantime, continue to counsel the patient 
to eat small but frequent meals and low-acid and minimal 
spicy foods and to avoid drinking fl uids with meals. Refer 
the chronic GERD patient back to the medical team for 
reevaluation for a possible increase in their PPIs. Because of 
their heightened risk of GERD after GS surgery, patients 
with prior history of chronic GERD, weak esophageal body 
motility, and/or hiatal hernias are not considered good candi-
dates for GS and are often encouraged to consider alternate 
procedures such as RYNGB. 

  Flatulence  – Many patients complain of gas and bloating 
immediately after surgery. In part, this is residual from the 
surgery, as in order to do it laparoscopically, a large amount 
of air is pumped into the patient’s abdomen to provide the 
surgeon room to operate. There is also an air-gas test just 
after surgery to look for possible leaks, which contributes to 
increased fl atulence after surgery. In the case of malabsorp-
tive procedures, there is also an increase in transient time 
with any bypass of the small intestine. Increased fl atulence 
may also be a sign of temporary lactose intolerance (see 
later), especially if combined with abdominal pain and diar-
rhea. To help counsel patients who complain of gas, it may 
be helpful to recommend not to use straws, reduction in gum 
chewing, and less gas-forming foods (broccoli, onions, gar-
lic, legumes, caulifl ower, lactose-containing foods, etc.).  
Over the counter products like Gas-X and Devrom (fl atu-
lence deodorizer) are sometimes helpful for these patients. 

  Lactose intolerance  may occur temporarily after RYNGB 
and BPD surgery, even if the patient had no history or knowl-
edge of intolerance prior to surgery [ 11 ]. 

 Symptoms of lactose intolerance are gas, bloating, cramp-
ing, and diarrhea after drinking milk or eating soft dairy 
products such as cottage cheese, ice cream, and soft cheeses. 
Lactose-free milk, lite yogurts, and hard cheeses are usually 
tolerated, unless the patient’s intolerance is severe. Milk or 
milk-like products are often initially not appealing or desired 
by patients, due to their creaminess, richness, or perceived 
inability to digest. As alternatives to these types of protein 
drinks, you may encourage patients to try thin, fruit-juice- 
like protein drinks or to mix unfl avored protein powder with 
a sugar-free fruit-juice-like beverage. Sometimes the patient 
will no longer like the sweetness of protein drinks, in which 
case, you may suggest that they use an unfl avored protein 
powder mixed into a broth, pureed bean or cream soup, or 
hot cereal. There are also some high-protein savory soups 
that could be recommended. 

 If the patient is willing to use milk but intolerant to lac-
tose, unsweetened or original-fl avored soymilks may be used 
since they are complete proteins. Early out from surgery, 

using almond, rice, hemp, or coconut milks are discouraged, 
due to their low protein and sometimes high sugar content. 

  Protein energy malnutrition  (PEM) – Protein is primarily 
absorbed in the jejunum and mid-ileum; therefore, malab-
sorptive procedures that bypass these gut areas have an 
increased risk for protein malnutrition. Since the most com-
mon procedures do not bypass these areas, PEM is mostly 
due to the reduced intake of calories. The reduced level of 
hydrochloric acid and pepsinogen in the malabsorptive 
procedures also contributes to a reduce level of protein 
digestion and absorption. The restrictive space of the pouch, 
anorexia or decreased appetite, heightened sense of taste and 
smell (which tends to be toward protein-rich supplements in 
particular), and the limited choices of tolerable protein 
sources contribute to this dilemma. Also, other postoperative 
circumstances such as chronic vomiting, diarrhea, depres-
sion, and alcohol consumption may exacerbate PEM. The 
patient’s reduction in appetite lasts anywhere from 1 to 
3 months for most bariatric patients (except for AGB, which 
seems to dissipate much sooner due to lack of early restric-
tion), and the patient’s sense of fullness comes on very 
quickly, especially in the fi rst 8 weeks after surgery. Usually, 
the amount of food they can ingest starts off very small, 
about one to two teaspoons and then will increase by about 
an ounce per week from the date of surgery, with liquids pro-
gressing about twice as fast as solids (i.e., at week 2, they 
may be able to eat 2 oz of pureed foods and possibly drink up 
to 4 oz of fl uids at one time). 

 Recommended levels of protein after bariatric surgery to 
maintain muscle tissue or fat-free mass vary from 60–120 g per 
day, with the higher amounts needed for the more malabsorp-
tive procedures. A more accurate method would be to suggest 
a protein level of 1.5–2.1 g/kg of ideal body weight [ 18 ]. 

 The quality of protein is also an important factor with com-
plete protein sources usually coming from animal  products. 
Whey protein, which comes from cows, has been shown to be 
easy to digest and has been shown to promote satiety better 
than casein, another milk protein [ 19 ]. Liquid protein supple-
ments are a great way to increase protein intake as they are 
easier to ingest as well as being convenient. Aside from whey 
protein, other sources of complete protein are casein, egg 
albumin, soy, and any collagen blends that are enhanced with 
the missing amino acids to create complete proteins. For those 
patients with lactose intolerance, ensure that they use lactose-
free protein sources such as whey protein isolate (whey pro-
tein concentrate may have traces of lactose), soy, egg, and pea, 
rice collagen protein blends with a protein digestibility cor-
rected amino acid (PDCAA) score closest to 100, meaning 
that the protein source contains all the correct proportions of 
the nine essential amino acids [ 20 ]. 

 Clinical signs of protein malnutrition are edema, alopecia, 
low serum albumin levels (<3.5 g/dL), nausea, and reduced 
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weight loss [ 21 ]. Serum albumin levels may or may not refl ect 
PEM due to their longer half-life [ 22 ]. Prealbumin is a better 
short-term marker of protein defi ciency as it has a half-life of 
only 1–2 days [ 11 ]. While rare in strictly malabsorptive proce-
dures (0–2 %), protein inadequacy has been recorded in 13 % 
of patients after RYGB [ 23 ] and 7–21 % after BPD [ 11 ]. 

 It is generally recommended for post-bariatric patients to 
aim for 60–80 g of protein or 1.0–1.5 g per kg of ideal body 
weight (IBW) per day. In the initial weeks after surgery, due 
to healing of the new pouch and the patient’s reluctance to 
eat or drink, it may be more realistic to suggest that the 
patient strive to reach 40 g of protein per day and then adapt 
to 50 g per day within 2 weeks status post, aiming for the 
60–80 g as soon as they are able (ideally by 3–4 weeks status 
post). Usually, two to three protein drinks per day, during the 
liquid through pureed phase, will cover their protein needs. 
As they are able to achieve their protein goals through 
protein- rich foods, they may phase out their liquid protein 
supplement intake. 

  Dumping syndrome  usually occurs only with RNYGB but 
may also occur sometimes with GS. There are two types of 
dumping: “early” and “late.” After RNYGB, as many as 
70 % of patients may experience early dumping syndrome 
and 5 % may experience severe symptoms [ 24 ]. With the 
lack of a pyloric sphincter after the RYNGB, the undigested 
carbohydrates in the new gastric pouch may drop through the 
anastomosis into the small intestine too quickly and there-
fore cause an osmotic effect of pulling extracellular fl uid into 
the bowel to restore isotonicity. This in turn causes the 
patient to have an array of simultaneous side effects such as 
diarrhea, nausea, hypotension, bloating, cold sweats, tachy-
cardia, emesis, and dizziness. These symptoms usually occur 
within 10–30 min after eating and resolve within 1–2 h. 
While no anatomical damage occurs, the patient usually 
feels fairly drained afterward. 

 Fortunately, most of the time, dumping syndrome may be 
reduced or eliminated by ensuring that the patient eats small, 
frequent meals, containing low glycemic index and high- 
protein foods, and avoids drinking fl uids while eating. Highly 
refi ned carbohydrates and sweets, especially in the absence 
of protein, also cause a quick emptying of the new pouch or 
“early dumping.” 

 RYNGB patients may also experience what is known 
as “late dumping,” or  reactive hypoglycemia  or  hyperinsu-
linemic hypoglycemia , which generally occurs 1–4 h after 
eating and is usually caused by infrequent eating or con-
suming a meal of simple sugars or refi ned carbohydrates 
in absence of protein. Late dumping occurs in 25 % of 
patients who have early dumping [ 25 ]. Most types of 
dumping improve as the patient modifi es their way of eat-
ing to include less simple sugars, more protein, and ade-
quate meal frequency. 

  Halitosis  often occurs during the low-calorie, liquid-to- soft 
food diet phase. In part, malodorous breath is a result of 
ketone breakdown for energy, in the absence of stored glyco-
gen or blood sugar in the body. This sometimes fruity odor of 
burning ketones is released in the breath and urine. In addi-
tion, during the early months postsurgery, there is a lack of 
hard, crunchy foods that normally scrape off natural bacterial 
buildup in the mouth. Encouraging patients to thoroughly 
brush the interior of their mouths helps treat this issue. 

 Many patients will complain of  fatigue  early out from sur-
gery. In part, this is due to having just had major abdominal 
surgery, but their low intake of protein and calories is an 
obvious factor. It is not unusual for patients to be consuming 
only around 300–600 cal for the fi rst 2–4 weeks out from 
surgery. Dehydration or iron defi ciency anemia may also be 
a factors to consider. 

 “Postsurgery fatigue” could last for the fi rst 3 months 
after surgery for some. Age is certainly a factor, with older 
patients often taking longer to recover than younger ones. 

 If the patient is a premenopausal female and experiencing 
fatigue or morning nausea, especially if it is beyond 2 months 
after surgery and they are getting adequate protein, you may 
encourage them to consider checking for pregnancy. 

  Constipation  may occur in the fi rst couple weeks postopera-
tively, due to the lack of residue during the liquid phase. It is 
not unusual for a patient to go without a bowel movement for 
the fi rst 3–5 days after surgery. Constipation is also due to 
the low intake of solid foods and lack of fi ber early out from 
surgery. It is preferable that the patient is consuming a low-
fi ber diet the fi rst 2–3 weeks after surgery while the pouch is 
healing and the patient is adjusting to his/her decreased abil-
ity to break down food. The patients are encouraged to take 
one to two stool softeners after surgery to help promote and 
soften their stool, especially while they are still using narcot-
ics, which are a main contributor to early constipation. When 
counseling patients with diet solutions, applesauce, hot cere-
als such as oatmeal, berries, and peas or legumes are usually 
well-tolerated, high-fi ber options. As always, ensure that 
they are staying hydrated and that they start slowly increas-
ing their physical activity, which is of primary importance in 
increasing bowel motility. 

 They may need to add a fi ber supplement (consider meth-
ylcellulose, polycarbophil, or wheat dextrin, which are best 
tolerated); make sure to recommend sugar-free products to 
avoid excess calories and dumping syndrome. 

 Sometimes patients complain of  diarrhea  or  steatorrhea  
after surgery, although this happens more commonly with 
malabsorptive procedures such as RYNGB and BPD. The 
cause may be due to ingestion of high-fi ber or high-fat foods, 
but sometimes it is a sign of temporary lactose intolerance, 
too much malabsorption (in the case of a shorter common 
limb), or small bacteria overgrowth. 
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 If your patient complains of diarrhea, have them avoid 
dairy, high-fi ber (whole grains, fruits, and vegetables with 
skins), and high-fat foods, as well as caffeine and alcohol. 

 Ensure that they are getting adequate sugar-free or low- 
sugar fl uids (64 oz per day). 

 Despite these changes, if their diarrhea persists for more 
than several days, have them come in to see a member of the 
healthcare team. 

 Hair loss, alopecia ,  or  telogen effl uvium  is one of the most 
feared side effects of many bariatric patients prior to surgery 
and can be very frustrating to most when it occurs. 
Interestingly, our hair is always in one of two states: anagen 
(growth stage) and telogen (dormant or resting stage, which 
lasts 100–120 days before it falls out). Normally, 90 % of our 
hair is growing and only 10 % is dormant, which means we 
have a small and somewhat tolerating amount of hair shed-
ding at any one time. However, whenever our bodies are put 
into an extremely stressful state (such as surgery or rapid 
weight loss), for self-preservation purposes, we stop putting 
energy into things that are not necessary to live, like hair 
growth. During stressful states, more of our hair is shifted 
into the telogen stage, which is also called “telogen effl u-
vium.” Once the hair is shifted into this stage, there is no 
possibility of reverting it back to the anagen growth stage, 
and therefore, it will stay in this stage until it falls out, which 
may take up to six full months. Some other causes of alope-
cia are high fevers, severe infection, acute physical trauma, 
chronic debilitating illness (such as cancer), hormonal dis-
ruption (like pregnancy, childbirth, or stopping hormone 
therapy), anorexia, thyroid or autoimmune disease heavy 
metal toxicity, and certain medications like beta-blockers, 
anticoagulants, retinoids, and immunizations. It is important 
to have a medical professional rule these possibilities out, 
especially if there is no nutritional cause detected. 

 When alopecia occurs between 3 and 6 months after sur-
gery, it is most likely a result of the stress of major surgery 
and low calorie intake. However, there is a possibility that it 
is due to defi ciencies in any of the following: protein, iron, 
essential fatty acids, biotin, or zinc – especially if the alope-
cia starts 6 months or later after surgery. 

 To prevent hair shedding, ensure that your patients con-
sume at least 60–80 g of protein/day, a multivitamin/mineral 
that provides 15–40 mg zinc, and 18–36 mg of iron. 
Additional intake of essential fatty acids (fi sh or fl axseed 
oils), l-lysine, and 2,500–3,000 mcg of biotin have been 
shown to be helpful [ 26 ]. 

 Obesity and weight loss are known risk factors for gall-
stone formation. Therefore,  cholelithiasis  or  cholesterol 
gallstone formation  is very common after bariatric surgery. 
Within 1 year after surgery, 30–50 % of bariatric patients 
have cholelithiasis due to their rapid weight loss [ 27 ]. Any 
patient who complains of right upper quadrant pain and 
 nausea should be evaluated for gallstones. It is prudent to put 

all patients on a gallstone-solubilizing agent such as Actigall 
for the fi rst 6 months after bariatric surgery. Alternately, a 
minimum of 10 g of fi sh oil per day has been found to reduce 
gallstone formation [ 28 ]. 

    Pregnancy 

 Women often have had fertility issues with central obesity 
and may be accustomed to not using birth control. After the 
surgery and with weight loss, there is an increased likelihood 
of premenopausal women being more fertile and therefore an 
increased chance of pregnancy [ 29 ].   

    Late Nutrition Issues 

  Eating disorders after weight loss surgery are not common 
but do occur . Despite a decreased drive for thinness, less 
bulimia, plus improved body satisfaction and quality of life, 
more than half (51 %) of RNYGB patients, 8 years out from 
surgery, reported either engaging in binge eating or night eat-
ing syndrome during the previous month [ 1 ]. 

 In an analysis conducted on 59 patients 18–35 months 
post-RNYGB by de Zwaan et al., bulimic episodes were 
reported by 25 % of the participants. Also, vomiting for 
weight and shape reasons was reported by 12 % of the par-
ticipants, 2 years after surgery. The bulimic episodes were 
signifi cantly associated with a preoperative binge eating dis-
order (BED), with more eating-related and general psycho-
pathology after surgery and with less weight loss [ 30 ]. 

 Another study by Gorin et al. looked at the effect of mood 
and eating disorders 6 months out from RYNGB surgery. 
They analyzed 196 patients and compared those with history 
of mood and eating disorders (10.2 %) to those of just a 
mood disorder (24 %) and to those with just an eating disor-
der (36.7 %) to those with neither (29 %) 6 months after 
 surgery. This study found that the patients with history of 
both mood and eating disorders were more prone to noncom-
pliance, which included more readmissions to the hospital, 
dietary violations, and less or no structured exercise. Despite 
this difference, they ended up losing the same amount of 
weight as the other participants and reported an improve-
ment in their quality of life [ 31 ]. The limitation of this latter 
study was that they looked at the patients 6 months postop-
eratively, which is relatively early for eating disorders to 
start, or to reoccur, considering they should still be actively 
losing weight. 

  Anorexia  may occur if a patient waits too long to advance 
with their diet progression [ 32 ] and may be exacerbated by 
inadequate protein intake or a zinc defi ciency, both of which 
can increase nausea. The restrictive and malabsorptive fea-
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tures of RYGB, BPD, and BPD/DS help the patient lose 
weight fairly quickly after surgery, reaching a nadir usually 
by 12–18 months after surgery. With the purely restrictive 
AGB, weight loss is slower, in part due to the lack of restric-
tion within the fi rst 6 months and in part due to the fact that 
the patients can override volume limitations by snacking on 
high-calorie liquids or solids throughout the day. 

 Some research has shown the reoccurrence of eating dis-
orders during the later stages after surgery and may be asso-
ciated with inadequate weight loss or regaining of weight. 
Segal and colleagues have proposed a new diagnosis for 
these patients called “postsurgical eating avoidance disorder 
(PSEAD)” [ 33 ]. It seems appropriate to advise that patients 
with history of eating disorders should have more intense 
follow-up with the bariatric team after surgery. 

 A  weight gain or weight plateau , which may or may not 
coincide with the return of hunger for the patient, is always 
distressing for the patient and a possible red fl ag for the prac-
titioner. Weight plateaus happen throughout the course of 
any type of weight loss; however, it is common for the patient 
to assume it is due to something they did wrong. As a practi-
tioner, it is important to inquire about their protein and calo-
rie intake. Often, their weight loss slows down when they are 
not getting enough protein or ingesting too many calories. 
Ensuring that they are getting regular exercise is also impor-
tant and may be a cause of stalled weight loss. However, if 
they are engaging in muscle-building exercise, this may also 
cause a temporary fl uid retention, which could also slow 
down actual weight loss on the scale. It may be helpful to 
remind them that with any weight loss regime, there are nor-
mal periods of weight plateaus and possible slight gains with 
fl uid retention. If your patient is a premenopausal female, 
you may consider checking for pregnancy. 

 Permanent weight plateaus are likely to occur after about 
1–1.5 years from RYNGB and GS surgeries and about 
2–3 years after AGB surgery. By this time, the patient often 
states that they feel increased hunger and reduced ability to 
keep continued focus on their calorie and protein intake. 

    Changes in Bone Metabolism 

 Due to low stomach acid (gastric acid is normally developed 
in the distal area of the stomach) and the bypass of the duo-
denum in malabsorptive procedures, calcium absorption is 
decreased. Within 3–9 months of a RNYGB surgery, patients 
display an increase in bone reabsorption, which corresponds 
to a decrease in bone density; therefore, their calcium need 
increases during this rapid weight loss stage [ 34 ]. Calcium 
supplements need to be taken in the form of calcium citrate, 
instead of the more commonly available calcium carbonate, 
to enhance absorption. Citrate, unlike carbonate, provides an 
acidic environment, ideal for calcium absorption in the new 

low-acid pouch. Suggested calcium intake after bariatric sur-
gery increases from the RDA of 1,000–1,200 mg per day to 
1,500–2,000 mg per day, to counteract a decreased ability to 
absorb calcium. Since only 600 mg of calcium can be 
absorbed at any one time, two to three doses of 500–600 mg 
of calcium should be taken per day [ 11 ]. 

 The reduced intake and absorption of vitamin D and cal-
cium are not the only factors that contribute to bone loss after 
bariatric surgery. A recent study looking at patients at both 6 
and 18 months after RNYGB surgery found that the bone 
turnover markers of serum osteocalcin, bone alkaline phos-
phatase, and N-telopeptide (NTX) plus vitamin D levels 
were all increased while leptin levels were reduced. After 
regression analysis was complete for this study, the increase 
in specifi cally NTX was found to correlate with the decrease 
in leptin, suggesting that the hormonal changes after bariat-
ric surgery may also contribute to bone loss [ 35 ]. 

  Fat-soluble vitamins  – Outside of vitamin D defi ciency, 
which is common with all bariatric surgeries, the defi cien-
cies of fat-soluble vitamins A, D, E, and K are more common 
with the malabsorptive surgeries, especially BPD where only 
about 32 % of the dietary fat is absorbed [ 7 ,  36 ]. 

  Vitamin D defi ciency  – The most common defi ciency both 
pre- and postsurgery. The principal site of dietary vitamin D 
absorption is the jejunum and the ileum; vitamin D is a fat- 
soluble hormone that is synthesized by the human skin upon 
exposure to cholecalciferol (ultraviolet-B radiation) from the 
sun, as well as a dietary form of vitamin D called ergosterol, 
found naturally in fatty fi sh and eggs and fortifi ed in US 
milk, infant formula, some orange juice, cereals, and soy 
products. Vitamin D is essential for calcium absorption and 
has been shown to decrease the incidence of infl ammatory 
diseases such as some cancers, heart disease, and osteoporo-
sis [ 37 – 39 ]. Vitamin D defi ciency is also common 1 year 
after DS and BPD surgeries and detected by testing 
OH-hydroxy D levels. 

 Postoperative requirements of intake are 2,000 IU vitamin 
D3 to prevent defi ciency. Unfortunately, 66–80 % preopera-
tive bariatric patients have 25-OH vitamin D levels below 32, 
causing an automatic defi ciency after surgery, with a  lessened 
ability to ingest and absorb this hormone. Postoperative data 
show that 45 % of these patients continue being vitamin D 
insuffi cient despite being supplemented with vitamin D3 
[ 40 ]. However, the decrease in BMI seems to correlate with 
an increase in vitamin D levels. 

  Hyperoxaluria  – Gallstones can develop in up to 30 % of 
patients who experience considerable weight loss. The 
administration of ursodiol (300 mg four times a day) 
increases the solubility of bile salts and reduces the risk of 
developing gallstones to approximately 2 % [ 41 – 43 ]. 
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Ursodiol is given as long as the patient continues to lose con-
siderable weight (3 % of body weight per month) or for the 
fi rst 6 months after an operation [ 41 ].   

    Question and Answer Section 

    Questions 

     1.    Your patient is 4 weeks s/p RYNGB and complains about 
chronic fatigue. Which of the following choices is  least  
likely to be the cause of his/her fatigue?
    A.    Inadequate protein   
   B.    Dehydration   
   C.    Inadequate calories   
   D.    Iron defi ciency       

   2.    Your female patient is 7 months s/p GS surgery and is 
complaining of hair shedding; which of the following is 
 least     likely to be the cause?
    A.    Iron defi ciency   
   B.    Stress of the surgery   
   C.    Inadequate protein   
   D.    EFA defi ciency    

      3.    Your patient is 1 year and 3 months out from surgery and 
states that he is struggling with increased hunger, both 
with and between meals. His weight loss has stabilized. 
What would be the most important strategies for him to 
be doing to prevent weight regain (select all that apply)?
    A.    Keeping food records and ensuring that he keeps his 

calories between 1,200 and 1,400 per day   
   B.    Ensuring that his protein levels are between 60 and 

80 g per day   
   C.    Exercising at least 30 min per day   
   D.    Not drinking liquids with meals   
   E.    Nothing as he has achieved his goal       

   4.    Your patient is 17 months out from surgery and complains 
of dizziness, irritability, and lightheadedness in the late 
afternoon. Your patient has no history of diabetes and 
blood pressure is WNL. What is the most likely cause of 
these symptoms and the best course of action?
    A.    Low blood sugar – assess diet for protein and frequency 

of eating; ensure protein at each meal and snack.   
   B.    Low blood sugar – increase calories and frequency of 

eating.   
   C.    Insulinoma – refer to endocrinology.   
   D.    Dehydration – assess and increase fl uid intake.       

   5.    Your patient is 5 weeks out from gastric bypass surgery 
and complains of low energy and frequent vomiting. Her 
vomiting happens every 2–3 days and is not necessarily 
associated with any one food. Her fl uid intake consists of 
two protein drinks of 14 oz and 25 g of protein each and 
one half of a 16.9 oz water bottle. She claims she can 
tolerate chicken breast, mashed potatoes, raw or cooked 

spinach, and frozen yogurt but is avoiding most others 
foods for fear of getting sick. She takes 40 mg of Prevacid 
daily. What is most likely her issue?
    A.    Protein defi ciency   
   B.    Dehydration   
   C.    Ulcer   
   D.    Bowel obstruction       

   6.    You have a 33-year-old female patient who is s/p 3 months 
RYNGB and complains of frequent nausea and vomiting 
after meals. Below are the possible explanations of her 
N/V, except for which one?
    A.    Pregnancy   
   B.    Not chewing thoroughly enough   
   C.    Stricture or ulcer   
   D.    Drinking and eating at the same time          

    Answers 

     1.    Answer:  C . As long as they are getting enough protein, 
fl uids, and iron, their low calorie intake should not be as 
much of a factor to their fatigue.   

   2.    Answer:  B . Most hair shedding after 6 months from sur-
gery has more to do with a nutrient defi ciency rather than 
stress from the surgery, which normally shows up prior to 
6 months s/p surgery.   

   3.    Answer:  A ,  B ,  C, and  D  are all important for the patient 
to be doing – especially if/when hunger cues are increas-
ing – to prevent weight regain.   

   4.    Answer:  A . Low blood sugar is most likely the cause of 
her symptoms. Low blood sugar or “late dumping” may 
occur if the patient is not eating frequently enough and/or 
if they are eating meals that are low in protein. It is impor-
tant to increase both the frequency of eating and to ensure 
protein-rich foods at meal or snack.   

   5.    Answer:  B . Dehydration. The fact that she can tolerate 
certain foods rules out ulcer and bowel obstruction. She is 
getting more than 50 g of protein but only about 36–38 oz 
of fl uid per day, and she confi rms that her urine is often 
dark yellow. She is counseled to increase her fl uids up to 
at least 50 oz per day.   

   6.    Answer:  A . Pregnancy. Normally with pregnancy, the 
nausea is more chronic and heightened in the morning, 
not just after eating.          
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           Chapter Objectives 

        1.    To help the reader gain an understanding of the nutritional 
considerations of weight management during four critical 
phases of the weight loss surgery process, which we call 
preparing, healing, achieving, and maintaining   

   2.    To identify the nutritional goals at each phase and address 
common patient concerns and challenges during each phase   

   3.    To think about the weight loss process from a patient per-
spective rather than solely a surgical perspective      

    Introduction 

 The purpose of this chapter is to help the reader gain an 
understanding of the nutritional considerations of weight 
management during four critical phases of the weight loss 
surgery process, which we call preparing, healing, achieving, 
and maintaining. We recognize that this is a slight departure 
from the surgical approach more commonly encountered in 
the research literature: “preoperative,” “early postoperative,” 
and “later postoperative.” 

 The reason for relabeling the phases of the weight loss 
surgery process is simple: we want to think about the weight 
loss process from a patient perspective rather than solely a 
surgical perspective. Focusing on the experience of the 
weight loss process from a patient’s perspective may help us 

more clearly identify the changing role of diet and eating 
behaviors through the different phases of the process and 
provide the dietitian and other bariatric team members with 
tools for counseling, educating, and encouraging patients 
throughout this process. 

 In this chapter, we identify the nutritional goals at each 
phase and address common patient concerns and challenges 
during each phase. While we draw on the wealth of scientifi c 
research available on weight loss surgery, the goal of this 
chapter is practical (what can dietitians do to increase the 
likelihood that weight loss surgery patients will be success-
ful?). So, we avoid the rigid style of a scientifi c research 
article. We do, however, point the reader toward research on 
the various topics we touch on. In areas where little research 
has been done, or research fi ndings are inconsistent or 
ambiguous, we highlight that fact for the reader. 

 Before we go any further, we should address an important 
question that may be asked by dietitians not familiar with 
weight loss surgery. There is a huge (and growing) body of 
research on strategies for successful weight loss and weight 
maintenance: Does any of this apply to the weight loss sur-
gery patient? Much of it does. However, because weight loss 
surgery patients have needs that set them off from the typical 
individual who is trying to lose weight, newcomers to the 
area of bariatric weight loss surgery dietetics should be 
aware of special considerations during the different phases 
of the weight loss process before and after surgery. Table  14.1  
may help the reader get a sense of the degree to which the 
nutritional considerations of weight loss surgery patients 
may differ from those of the nonsurgical weight loss patient 
in the different phases of the process.

   The question mark in the maintenance phase is meant to 
indicate that little research has been done on the nutritional 
considerations of patients several years out from weight loss 
surgery, as well as increasing differences among patients. 
For instance, we do not yet know whether (or to what degree) 
metabolic changes that occur immediately following surgery 
are maintained several years after surgery. To the extent that 
the physiological profi le of bariatric surgery patients remains 

      Nutrition Care Across the Weight Loss 
Surgery Process 

              Julie     M.     Parrott       and        J.     Scott     Parrott     

 14

        J.  M.   Parrott ,  MS, RD, CPT  (*)    
   Central Jersey Bariatrics ,   901 West Main Street, Suite 103 MAB , 
 Freehold ,  NJ   07728 ,  USA    
e-mail: Julie.parrott@yahoo.com   

    J.  S.   Parrott ,  PhD      
  Department of Interdisciplinary Studies ,  SHRP ,   Newark ,  NJ ,  USA   

  Department of Quantitative Methods ,  School of Public Health, 
University of Medicine and Dentistry of NJ ,   Newark ,  NJ ,  USA   
 e-mail: scott.parrott@rutgers.edu  

mailto:Julie.parrott@yahoo.com
mailto:scott.parrott@rutgers.edu


130

distinct from patients who have not had weight loss surgery, 
dietitians working with these patients will want to account 
for that fact when working with patients. To the degree that, 
several years out, weight loss surgery patients are metaboli-
cally “the same” as patients who have not had weight loss 
surgery, then there is little rationale for treating them any 
different. However, at this point, we just do not know. More 
research is needed.  

    Preparation: Getting Ready for Surgery 

 There are two key goals in the preparation phase:
•    Preparing the patient physiologically for surgery  
•   Educating the patient to begin their new life after weight 

loss surgery    

    Preparing the Patient Physiologically 
for Surgery 

    Weight Loss and Managing Comorbidities 
 While some programs emphasize presurgical weight loss, the 
research is not clear whether weight loss prior to surgery 
actually results in a greater amount of weight loss after sur-
gery or just gives the patient a head start on the weight loss 
they can expect after surgery [ 1 ]. What is clear, however, is 
that weight loss prior to surgery can improve surgical out-
comes for many patients. The American Association of 
Clinical Endocrinologists, the Obesity Society, and the 
American Society for Metabolic and Bariatric Surgery 
(AACE/TOS/ASMBS) Guidelines for the Perioperative 
Nutritional, Metabolic, and Nonsurgical Support of the 

Bariatric Surgery Patient, 2013 Update, recommend preop-
erative weight loss to reduce liver volume and to improve 
technical aspects of weight loss surgery [ 2 ]. Several research-
ers have    published results indicating that (1) a preoperative 
prep with associated weight loss and subsequent (2) reduced 
fat in the liver creates a technically safer procedure by increas-
ing the visual fi eld and physical space for surgeons during a 
procedure [ 3 – 6 ]. If using a very-low-calorie diet (VLCD) 
approach prior to surgery, a minimum of 2 weeks “prep time” 
may be required to suffi ciently reduce fat in the liver, with a 
maximum timeframe of 6 weeks to improve patient adher-
ence [ 3 ,  7 ]. However, this is not recommended for all patients, 
but rather for higher risk patients (e.g., technically diffi cult 
cases, preoperative body mass index [BMI] >50 kg/m 2 , etc.) 
at the discretion of the bariatric treatment team [ 8 ,  9 ]. 

 Preparing the patient physiologically for surgery requires 
more than simply promoting weight loss. Directly address-
ing comorbidities is also a key component. Improving 
 specifi c comorbidities, such as elevated blood glucose, poor 
oxygen perfusion, and poor healing prior to weight loss 
 surgery, may improve early postoperative recovery (less 
recovery time with better managed comorbidities, e.g., dia-
betes and sleep apnea) and may be a necessity for weight loss 
surgery to proceed [ 2 – 7 ].  

    Nutrition Intervention Strategy 
 In light of the above, we provide two different nutrition inter-
vention strategies. The fi rst provides general strategies for 
the patient to begin a pattern of healthy diet, exercise, and 
behaviors that will be continued following surgery. The second, 
which we call a “liver prep diet,” provides modifi cations to 
the general pre-weight loss surgery diet for use when a short-
term intervention is needed to decrease liver fat and/or total 

   Table 14.1    Phases of the weight loss surgery process   

 Phase  How long is this phase? 
 How different are nutritional considerations 
from nonsurgical weight loss? 

 Preparation  Depends on many factors, such as insurance 
requirements, program characteristics, and patient 
readiness. Typically, within 3–6 months of surgery 

 Some special considerations 
 Goal: to prepare for surgery and 
lifestyle changes needed 
following surgery 

 Healing  Surgical programs may vary somewhat but 
typically the fi rst 6 weeks following surgery 

 Unique to weight loss surgery 
 Goal: to promote healing 
immediately following surgery 

 Achieving  Once the patient has fully healed and begun solid 
regular-type foods, this phase may last from 
6 weeks after surgery to a full year or more 

 Special considerations 
 Goal: to reach the target excess 
weight loss goal 

 Maintaining  After the patient has reached their target weight or 
is outside the window (typically approximately 
2 years) when the direct effects of the surgery are 
greatest, this phase becomes the patient’s “new 
normal” for the rest of their life 

 Some special considerations? 
 Goal: to maintain target weight; 
manage weight regain 
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weight prior to surgery. The diets are not mutually exclusive 
and may be used in tandem depending on the needs of the 
patient in preparing for both surgery and their life after sur-
gery. Table  14.2  provides an overview of the basic pre- weight 
loss surgery diet and modifi cations that may be implemented 
for the liver prep diet. More details on selected aspects of this 
diet are provided below.

       Importance of Medical Nutrition Therapy 
 Medical nutrition therapy—which includes a nutritional 
evaluation, labs, and education regarding lifestyle change—
should be used to provide a patient with tools to appropri-
ately control blood sugars and other targeted comorbidities 
as well as comply with program-specifi c weight loss. In some 
patients, preoperative weight loss may be an onerous task, 
due to mobility constraints, insulin resistance, and weight-
promoting medications. Research indicates that preoperative 
weight loss with medical nutrition therapy can improve gly-
cemic control and should therefore be utilized in obese 
patients with diabetes [ 10 ]. 

 We should not assume that preoperative patients have 
good nutritional status or appropriate dietary intake. Many 
patients have numerous micronutrient defi ciencies prior to 
surgery [ 11 ]. Additionally, the typical dietary intake of preop-
erative patients exceeds 50 % of energy intake from fat [ 12 ]. 

 Additionally, research indicates that dietary counseling 
by a qualifi ed dietetics professional [ 13 ] is associated with 
greater weight loss postoperatively, and adherence with fol-
low- up appointments (missing less than 25 % of visits) is 
associated with greater percentage of excess weight loss 
(%EWL) and had more impact especially for AGB patients—
ideally no fewer than 13 visits in 2 years for AGB [ 14 ].  

    Protein 
 An individual’s protein requirement is signifi cantly increased 
when energy (kcal) intake is not meeting individual needs. 
Nitrogen balance is severely compromised when dietary 
energy intake is less than 35 kcal/kg. Adding 100 g of carbo-
hydrate per day decreases nitrogen loss by 40 % in modifi ed 
protein fasts. When it occurs, protein malnutrition is generally 
observed at 3–6 months after surgery and is largely attributed 
to the development of food intolerance to protein- rich foods. 
All postoperative patients are at risk of developing protein-
energy malnutrition related to decreased oral intake, but pre-
surgery patients on a liver prep diet may be susceptible as 
well. Protein-defi cient meals are common after RYGB and 
may also occur after AGB and LSG. Prevention of protein 
malnutrition requires regular assessment of protein intake and 
counseling regarding ingestion of protein from protein-rich 
foods and protein supplements. In general, dietary protein 
should be established fi rst in any diet in proportion to body 
weight, and then carbohydrates and fats should be added as 
determined by energy needs [ 11 ,  15 ].  

    Energy/VLCD 
 Very-low-calorie diets (VLCDs) may be appropriate and 
effective for some patients preparing for surgery [ 16 ,  17 ]. 
However, even when a very-low-calorie diet is called for, it 
should not contain less than 45 g carbohydrates daily; other-
wise adverse metabolic and emotional effects occur. Johnston 
et al. reported that patients undergoing a 6-week randomized 
controlled test were unable to exercise due to fatigue 
and increased symptoms of depression [ 18 ]. Additionally, 
decreasing caloric intake alone has not been correlated with 
decreased liver fat, but it may be that reduction in the patient’s 
customary dietary intake of fat is enough to create signifi cant 
changes in liver fat [ 3 ,  19 ]. Substituting one or more daily 
meals with meal replacements may be appropriate for 
patients needing to lose weight in preparation for surgery.   

    Preparing the Patient for Lifestyle Changes 

 Weight has been reported as an indicator of decreased liver 
mass, but may not be the best method (and is certainly not 
the only method) of evaluating how prepared for surgery or 
how successful a patient will be postoperatively with bariat-
ric surgery. Since the cause of obesity is multifactorial, 
 additional indicators should be considered when determining 
a bariatric surgery candidate’s level of preparation, including 
other health indices (blood glucose control), behaviors 
(e.g., grazing), and self-effi cacy (accomplishment of goals 
over time). 

 The main goal of the preoperative phase is to prepare the 
weight loss surgery patient for the lifestyle changes that are 
required after surgery. This will mean helping the patients to 
develop appropriate weight loss expectations, identifying 
areas in which additional support will be needed, and dispel-
ling misconceptions (knowledge about nutritional lifestyle: 
what to eat? how much? when?). In other words, what can 
patients reasonably expect within the fi rst postoperative year 
in terms of weight loss, behaviors, and challenges? Often, 
patients will come to the dietitian with questions that corre-
spond to these key areas. 

    How Much Weight Can I Expect to Lose? 
 Research indicates that individuals who lose weight without 
surgery can expect to lose up to 5–10 % of their body weight 
[ 2 ]. A 10 % weight loss is associated with substantial 
improvement in risk profi les for diabetes and cardiovascular 
disease. However, weight loss surgery patients may expect to 
lose substantially more weight. 

 How much weight the bariatric surgery patient can expect 
to lose depends on the type of surgical procedure. A slightly 
dated meta-analysis [ 20 ] estimates the following average 
percent excess weight loss within the fi rst year by type of 
surgery (95 % confi dence intervals are in parentheses):

14 Nutrition Care Across the Weight Loss Surgery Process
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•    47.5 % (40.7–54.2 %) for patients who underwent gastric 
banding  

•   61.6 % (56.7–66.5 %) gastric bypass  
•   68.2 % (61.5–74.8 %) gastroplasty  
•   70.1 % (66.3–73.9 %) biliopancreatic diversion or duode-

nal switch    
 While these numbers may seem impressive, there are two 

key things to emphasize. First, these are sample averages—
individual patient results will almost certainly be different. 
Assuming a normal distribution for weight loss following 
surgery, approximately half of the patients can realistically 
expect to lose less weight—perhaps substantially less. This 
leads to the second, and more important, point. If the num-
bers are correct, the unfortunate truth is that  most  patients 
will not reach their weight loss goal (assuming that is to lose 
 all  their excess weight). Notice that none of the averages 
(and, indeed, none of the 95 % confi dence intervals) include 
100 % of excess weight loss. So, a key (perhaps the most 
important) message regarding how much weight a patient 
can expect to lose is this: weight loss surgery, by itself, is no 
guarantee of losing all your excess weight. The patient 
should understand that weight loss surgery may help them 
reach their goals, but will not do it for them. The most honest 
answer to “How much can I expect to lose?” is probably that 
it depends on whether you make the lifestyle changes to take 
advantage of the benefi ts of the surgery to achieve your new 
“normal.” 

 This dose of reality is not meant to discourage the patient 
(after all, approximately half of weight loss surgery patients 
can expect to lose  more  than the average). But, whether they 
fall in the upper or lower ends of this distribution depends 
on the patient putting in place a range of lifestyle changes. 
In the section on the achieving phase, we will review some 
strategies that the dietitian can use to help the patient identify 
and make these changes.  

    Will I Gain My Weight Back? 
 The short answer, based on the research, is that you stand a 
good chance of regaining at least some weight [ 12 ,  21 ]. 
Research on longer-term outcome (e.g., 5–10 years after sur-
gery) consistently shows that many patients regain at least a 
portion of the weight they lost; in fact, by 10 years many 
patients have regained 25 % of their lost weight [ 15 ]. 
Whether and how much weight a patient may regain differs 
by surgical procedure as well as by a number of lifestyle 
factors. 

 Recent research suggests that as obesity develops, a num-
ber of metabolic changes occur, which may not completely 
reverse when weight is lost. This means, in practical terms, 
that once a patient has gained a signifi cant amount of weight, 
their body will always be primed to gain it back. In short, it 
is easier to regain weight once you have been obese. 

 This highlights an important point for helping the patient 
to develop realistic and strategic expectations. If the patient 
understands that his or her body will always be “eager” to 
regain the lost weight, then they can grasp the fact that 
achieving and maintaining a healthy weight is something 
they must work at for the rest of their lives. Some patients 
may fi nd this discouraging—after all, haven’t they tried los-
ing weight and been unsuccessful up until now? The point to 
emphasize is that weight loss surgery and the concomitant 
skills they learn provide a powerful new set of tools to 
increase their odds of success. We will review the healthy 
lifestyle skills that increase the likelihood of success in the 
section on achieving phase.  

    Will I Need to Exercise? 
 The benefi ts of exercise are well established. However, 
merely educating the patient on the benefi ts of exercise is not 
enough. Most, if not all, patients will have at least a vague 
awareness of why they should exercise. The hurdle is less 
likely to be their understanding than it is their ability, motiva-
tion, or opportunity. For many very heavy patients, it is not 
simply that they do not want to be physically active—they 
simply may not be physically able to participate in activities 
they think of as “exercise.” In this case, modifi ed activity 
plans may be ideal (e.g., low impact that emphasizes stretch-
ing, fl exibility, and balance). 

 Another problem is a patient’s preconception of “exer-
cise.” While sedentary individuals may have negative asso-
ciations with the term “exercise” (perhaps tied to painful 
memories of sports or “the gym”), they may be more posi-
tively disposed to “physical activity.” Framing is key. Find 
out what associations individuals have with physical activity 
and exercise. The reality is that weight loss surgery will 
enable patients to participate in activities they may have 
found diffi cult or impossible previously. Presenting the range 
of opportunities to participate in activities they may enjoy 
(with people they want to be with) may help shift the attitude 
from “I  have  to exercise” to “I get to do fun things I couldn’t 
do before!”  

    What Behavioral Changes Will I Need to Make? 
 Patients may be aware that they need to make  some kind  of 
behavioral changes but have little understanding of what 
these changes are, why they need to make them, or strategies 
for making them. Indeed, many patients are deeply unaware 
of the underlying problem. The problem may be cast, sim-
plistically, as a problem with food: “I eat because I’m always 
hungry.” So, they think, “If I’m not hungry I won’t eat.” 
Indeed, they may perceive themselves to be hungry, but this 
may actually mask what are deeper and more pathological 
aspects of their relationship to food. Research indicates that 
personality disorders [ 1 ], disinhibition [ 22 ], and a range of 
maladaptive behaviors [ 23 ] of which the patient may be 
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vaguely aware (if at all) are all associated with lack of suc-
cess with losing weight. 

 While dietetics professionals can focus on behaviors 
associated with eating, addressing the deeper psychological 
and social motivations for eating may fall well outside their 
scope of knowledge and practice. Including a psychologist 
or psychotherapist trained in dysfunctional eating into the 
treatment team may greatly improve a patient’s chances of 
success [ 24 ].    

    Healing: Nutrition to Recover from Surgery 

 Even before the patient has completely recovered from their 
surgery, dietitians can begin to work with the patient to begin 
to put into practice topics covered in nutrition counseling 
prior to surgery and strengthen those concepts and strategies 
through further education. Indeed, depending on program or 
insurance requirements, the period shortly after surgery may 
provide the dietitian with the most intensive patient contact. 
So, even though the nutritional focus may be somewhat dif-
ferent in this phase compared to the other phases, time spent 
in nutrition counseling sessions should also focus on strate-
gies the patient will put into practice more intensively in the 
achieving phase (discussed later in this chapter). 

 During the brief period shortly following surgery, dietary 
needs and limitations are unique for weight loss surgery 
patients. Resources for helping to design patient diet and diet 
progression during this period are available [ 25 ]. Most bar-
iatric surgery programs have their own methods, nuances, or 
strategies. It is critical for the treating clinicians and team to 
be on the same page. We highlight some common features 
that have a modicum of research support. 

 Additionally, this is the fi rst phase in which the patient 
will begin to get used to their “new stomach”—discovering 
what they can and cannot comfortably tolerate. So, although 
food tolerance is an important issue the patient will face 
through the fi rst year or so after surgery, we introduce the 
topic of food tolerance in this phase. 

    Main Nutritional Goals 

 The main nutritional goals immediately following surgery 
focus on hydration, obtaining adequate protein and adequate 
micronutrients. In order to prevent unwanted gastrointestinal 
symptoms (nausea, vomiting, and dumping) and subsequent 
complications (such as nutritional defi ciencies and weight 
regain), patients who have undergone a bariatric procedure 
are required to make substantial changes to diet and eating 
behavior including consuming small portions, avoiding 
 high- fat or sugar-full foods, eating slowly, and chewing food 
well. See Frank [ 25 ] and Aills [ 11 ] for diet progression 
recommendations. 

  Hydration : The patient should take small sips, typically 
within the fi rst 3 days after surgery: 30 ml every 15–30 min 
as tolerated. Adequate hydration can also be assessed via 
fl uid intake and output with patient observation of fl uids con-
sumed and urine concentration and frequency. 

  Protein : Obtaining adequate protein is a major concern during 
the clear liquid phase and clinician should be alert to any protein 
intolerances or aversions are present before surgery or develop 
afterward. Patients will need to use supplements of high-quality 
powdered or liquid protein sipped slowly. All solid foods should 
be eaten in small bites of food chewed thoroughly. 

  Vitamins : Micronutrient supplements are needed to avoid 
micronutrient defi ciencies. Typically, chewable or liquid 
micronutrient supplements are tolerated well in the fi rst 
4 weeks after surgery. Avoid “incomplete” gummy-type vita-
mins lacking specifi c nutrients, e.g., thiamin or vitamin B1. 
See Aills [ 11 ] or Mechanick [ 2 ] for recommendations. 

    Dietary Strategies: Food Tolerance 
 Research comparing adjustable gastric banding (AGB), 
Roux-en-Y gastric bypass (RYGB), and sleeve gastrectomy 
(SG) indicates that the degree of food tolerance varies by sur-
gical procedure [ 26 ]. Patients who have had the SG are likely 
to have superior food tolerance relative to other procedures 
with patients who have underdone the RYGB having margin-
ally lower tolerance. Patients who underwent the AGB had 
the lowest measures of food tolerance. The researchers also 
concluded that “a clear relationship exists between improved 
food tolerance and gastrointestinal quality of life” [ 26 ].   

    Physical Activity 

 During this period of rapid weight loss, the general exercise 
goals are to avoid cardiopulmonary complications and pre-
serve lean muscle mass. The Physical Activity Toolkit for 
Registered Dietitians 1  recommends two key resources to 
help the dietetics professional integrate physical activity into 
the patient’s new healthy lifestyle:
•     The 2008 Physical Activity Guidelines for Americans , US 

Department of Health and Human Services. 2  This evidence- 
based document provides general information and guid-
ance for achieving the health benefi ts of regular physical 
activity. It may serve as a useful point of departure for 
developing individualized physical activity plans for 
weight loss surgery patients.  

•    Exercise is Medicine ® (EIM). This is a multi- organiza-
tional initiative resource that provides a guide for health 

1   Available at  http://www.eatright.org/WorkArea/linkit.aspx?LinkIdenti
fi er=id&ItemID=6442474633&libID=6442474610 
2   http://www.health.gov/paguidelines 
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and fi tness professionals (sponsored by the American 
College of Sports Medicine, the American Medical 
Association, and the American College of Sports 
Medicine). 3     
 While these resources may be helpful, an important reality 

to take into account is that while weight loss surgery patients 
often intend to engage in regular physical activity, these inten-
tions are, more often than not, unrealized. In one study, “lack 
of time” was the most commonly selected barrier to physical 
activity, followed by “too tired” and “pain and discomfort” 
[ 27 ]. So, when designing a physical activity plan for weight 
loss surgery patients, these common barriers need to be taken 
into account. Shifting the focus from “something you have to 
do” to “something your new body allows you to do” may be 
a key motivational strategy for dietetics professionals.   

    Achieving: Creating the New Normal 

 After the patient has fully recovered from surgery, they now 
begin to put into practice the principles and behaviors to 
 create their new lifestyle. Unfortunately, many weight loss 
surgery outcome studies do not report the inclusion of dietary 
interventions or other strategies used to help optimize weight 
loss outcomes. Yet, research outside of bariatric surgery 
makes clear that patients can affect these weight loss out-
comes by devoting their time and energy toward making life-
style changes in nutritional, physical, and behavioral health 
areas. Some weight regain is “normal” after 2–3 years post-
 op, and waiting for weight regain is not the time to begin 
making lifestyle changes. Change should begin in the fi rst 
year postoperatively with some “practice” lifestyle changes 
preoperatively in three key areas: nutrition and diet, behav-
iors, and physical activity. 

    A New Dietary Lifestyle 

 After the weight loss patient’s diet has progressed to the new 
normal, they need to understand that they are no longer “diet-
ing” in the sense of eating to quickly lose weight. Rather, the 
goal is to develop healthy diet, exercise, and behavior pat-
terns that will last them the rest of their lives. There are a few 
modifi cations to a healthy diet for the general population that 
can be made to adjust these diets to some special consider-
ations for weight loss surgery patients. 

 We will present some general resources for healthy eating 
patterns and then provide some guidance on how these 
healthy diets may be modifi ed to maximize success in the 
bariatric patient. We pay special attention to dietary modifi -
cations to increase satiety. 

3   Available at  http://www.exerciseismedicine.org 

    Evaluate and Change Diet Composition to “More 
Healthy” Focus 
 There are a number of existing resources that, with appropriate 
changes, can be applied to weight loss surgery patients. The 
following are some resource that the dietetics professional 
may fi nd helpful: 

   AHA Recommendations for a Weight Loss Surgery 
Patient 
 As part of a healthy diet, an adult consuming 2,000 cal daily 
should aim for:
•     Fruits and vegetables : At least 4.5 cups a day  
•    Fish  ( preferably oily fi sh ): At least two 3.5 oz servings a 

week  
•    Fiber-rich whole grains : At least three 1 oz-equivalent 

servings a day  
•    Sodium : Less than 1,500 mg a day  
•    Sugar-sweetened beverages : No more than 450 cal (36 oz) 

a week  
•    Other dietary measures :

 –     Nuts, legumes, and seeds : At least four servings a week  
 –    Processed meats : No more than two servings a week  
 –    Saturated fat : Less than 7 % of total energy intake        

   American Society of Metabolic and Bariatric Surgery 
 A range of resources are available at   http://asmbs.org/
resources    .  

   Academy of Nutrition and Dietetics 
 The Academy has several resources including:
•    The Bariatric Surgery Nutrition Care Evidence Analysis 

Library:   http://andevidencelibrary.com/topic.cfm? cat=1406    .  
•   The ADA Pocket Guide to Bariatric Surgery:   https://

www.eatright.org/shop/product.aspx?id=5007    .  
•   The Weight Management Dietetic Practice Group has a 

Bariatric Surgery Subunit and provides a number of dif-
ferent resources:   http://wmdpg.org    .     

   “My Plate” Tools 
•     Another option to provide basic healthy nutrition, physi-

cal activity, and behaviors for an overall healthy lifestyle 
with a tracking option (  http://www.choosemyplate.gov    ).  

•   There is a “SuperTracker” option, which allows individu-
als to tailor the program for their own goals and monitor 
progress.    
 These general dietary targets should be modifi ed 

based on special food source considerations for weight 
loss surgery patients. Table  14.3  provides a list of some diet 
modifi cations found to be helpful for weight loss surgery 
patients.
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        Meal Replacements and Eating Frequency 
 In addition to recommended foods (and portion sizes), use of 
meal replacements and recommendations regarding eating 
frequency may aid some patients during this period of rapid 
weight loss. While research shows that both use of meal 
replacements and more frequent meals (approximately fi ve 

times per day) may be associated with weight loss or 
 maintenance of a healthy weight among individuals who 
have not had weight loss surgery [ 28 ], this has not been well 
researched among patients who struggle with obesity and/or 
candidates for weight loss surgery. 

   Table 14.3    Special modifi cations of healthy diet for post-weight loss surgery patients   

 Post-weight loss surgery diet modifi cations 

 Timing  Education on the characteristics of the postsurgical diet should begin prior to surgery; patients should begin to 
implement the following general principles 

 Macronutrients 
  Energy  Kcal <1,300 + kcal after the fi rst post-op year 
  Protein  • PRO >60 g per day: protein ≥1.3–1.5 g/kg IBW 

 • PDCAAS: consider the quality and amount of protein per serving 
 • Include BCAA, e.g., leucine from foods and supplements 

    – The stimulatory effect of AAs on muscle protein synthesis is primarily due to indispensable/essential AAs, 
with leucine being the MOST effective 

 – Increased concentrations of leucine have the potential to stimulate MPS during catabolic conditions associated 
with food restriction or after exhaustive exercise 

  Carbohydrates  • Keep CHO <130 g 
 • Low glycemic load CHO 
 • Decrease intake of simple CHO foods (decrease trigger foods and cycle of food cravings) [ 43 ] 
 • Carbohydrates: protein ratio ~1.5: 1.0 

  Fats  Decrease saturated fat and replace with poly- or monounsaturated fats 
  Fluids  • Fluids: vary with duration, environment, training 

 • Pre- and postexercise: fl uids, carbs, leucine (BCAA) 
 • During exercise: fl uids and carbs 

 Micronutrients  • Multivitamins with thiamin, selenium, zinc, copper (15 mg zinc: 1 mg copper) 
 • Calcium citrate without meals, calcium carbonate with meals 
 • Vitamin D 
 • Vitamin B 12 
 • Iron 
 • Other fat soluble nutrients 
 • Other minerals 
 • Probiotics 
 • Omega-3 fatty acids 
 • Fiber 

 Stimulate satiety  • Do not eat and drink at the same time (due to increased gastric emptying of solids with liquids) 
 • Increase protein: carbohydrate ratio 
 • Improve quality of protein 
 • Decrease intake of sugars to avoid dumping syndrome in patients with gastric bypass 
 • Decrease intake of excess kcal via nonnutritious snacks and beverages (juices, soda, alcohol, whole milk vs. 1 % 

or fat-free) 
 • Healthy fats (poly- and monounsaturated) help increase satiety and HDL 

 Meal patterns  • Decrease kcal intake in later part of the day 
 • Incorporate consistent protein-rich breakfast 
 • Increase non-kcal fl uids after specifi ed time of the day (dinner) 

 Functional foods  • Choose carbohydrates from fruits, vegetables, and grains 
 • Increase fi ber to increase short-chain fatty acids (SCFA) production [ 44 ] 
 • Incorporate the following plant foods: fl ax, almonds, walnuts 

  BCAA = branch chain amino acid 
 AA=amino acids 
 MPS= muscle protein synthesis 
 PDCAAS = protein digestibiity corrected amino acid score    
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 While more frequent smaller meals and/or snacks may 
help some patients (by increasing satiety), this may not be 
appropriate for all patients. For patients who tend to be 
“grazers” or for whom certain foods may act as triggers and 
thus predispose the patient to binging episodes [ 29 ], the 
dietetic professional is cautioned to take a highly judicious 
and individualized approach. As disordered eating patterns 
appear to be frequent among weight loss surgery patients, we 
want to avoid recommending eating patterns that could feed 
into those disordered patterns [ 30 ].  

    Increase Satiety 
 When is enough, enough? Unfortunately, the body’s ability 
to exquisitely balance energy needs and intake (and so 
maintain a remarkably stable weight in the face of substan-
tial fl uctuations in intake) is thrown off in many individuals 
who struggle with obesity [ 31 ]. So, a key component of the 
new dietary lifestyle is recalibrating what the patient per-
ceives as “being full.” In other words, the goal is to increase 
satiety with lower intake. The challenge is that satiety is a 
complex process comprising purely physiological path-
ways (neural and humoral signals that originate from mul-
tiple sites; e.g., stomach, proximal and distal small 
intestine, colon, and  pancreas) in response to both mechan-
ical and chemical properties of food, as well as higher cog-
nitive centers that regulate feeding (such as the perception 
of fullness). In many individuals with obesity, there appears 
to be a breakdown in this “gut-brain” circuit. In order to 
help the patient, it is important to have a basic understand-
ing of the key regulators of feeding via gastric, intestinal, 
and pancreatic signals. 

   Emerging Research on the Role of Gut Hormones 
 The interaction between dietary pattern and the role of gut hor-
mones in obesity and the regulation of satiety is an emerging 
area of research. Food composition, macronutrients, and other 
non-nutrient components as well as the physical properties of 
food not only affect the secretion of gut peptides but also their 
transcription and the differentiation of enteroendocrine cells, 
which ultimately modifi es gut hormone responses. Gut hor-
mones, such as GIP, CCK, GLP-1, and PYY, play a key role in 
glucose homeostasis, lipid metabolism, energy expenditure, 
and food intake [ 32 ]. In bariatric surgeries, such as Roux-en-Y 
gastric bypass or sleeve gastrectomy, the observed improve-
ment in patients is accompanied by modifi cations in the gut 
hormone profi le, suggesting a link between the observed 
weight reduction and the metabolic improvement of gut hor-
mones. However, these relationships are complex, and it is still 
too early to make concrete dietary composition recommenda-
tions to infl uence these hormones. We encourage dietetic pro-
fessionals to keep an eye on this area of research.    

    A New Physical Activity Lifestyle 

 As weight loss surgery patients begin to lose their weight, 
they should have increasing ability to participate in a variety of 
physical activities. While physical activity recommendations 
for healthy adults is the target, remaining weight, patient 
preference, and lack of conditioning from (possibly) long 
periods of inactivity and other health concerns may mean that 
exercise goals should be both personalized and integrated 
gradually. Again, it is important to emphasize that some 
patients may have negative associations with “exercise.” 
Patients may be more amenable to approaches that emphasize 
participation in active pursuits the patient fi nds enjoyable. 

 As patients begin to become more active, the types and 
intensities of physical activity plans may begin to vary 
widely among patients. For instance, some patients may 
begin to actively train for marathons or bodybuilding, while 
others may prefer less intense forms of physical activity like 
yoga or walking. Tailoring nutritional intake to patient exer-
cise goals becomes increasingly important, and  individualized 
recommendations are likely to become more diverse as 
patients approach their target healthy weight.  

    New Behaviors and Ways of Thinking 

 A patient’s relationship to food prior to weight loss surgery 
is intimately enmeshed in the patient’s psychological and 
social fabric. So, building a “new normal” may require more 
than simply changing the way the patient eats and exercises. 
Patients may need support to make the psychological and 
social adjustments necessary to support their new life. A 
recent systematic review reports that participation in 
 psychotherapeutic interventions and support groups is asso-
ciated with increased weight loss [ 33 ]. Without appropriate 
psychological and social support, the patient may not be 
equipped to overcome some of the more common maladap-
tive behaviors (discussed later). 

 Additionally, patients have spent years ignoring hunger 
pains through various diet attempts and overriding the sensa-
tion of fullness through binge eating or other disordered eat-
ing. The feeling of “fullness” changes after weight loss 
surgery. Instead of the distension felt from a full stomach and 
further fullness creating pressure on the diaphragm with 
resulting heartburn and a bloated sensation, “full” after bariat-
ric surgery occurs higher in the chest, above the sternum. So, 
beyond new behaviors and new ways of thinking, the patient 
will benefi t from the help and support of other patients and 
bariatric team members to understand a new set of physical 
sensations—the “new normal.” In short, the patient will need 
to learn what “feeling full” feels like with their new stomach.   
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    Maintaining: Managing Postsurgery 
Weight Regain 

 As we noted previously, longer-term weight regain is com-
mon among weight loss patients. On average, patients may 
be expected to regain 20–25 % of the weight lost in the fi rst 
2 years after surgery over a 10-year period [ 12 ]. Therefore, it 
is important to identify factors that are associated with and 
could enhance the self-regulation of food intake and other 
behaviors related to weight management. 

    Identify Maladaptive Behaviors 

 Maladaptive behaviors are major contributors to weight 
regain. We do not yet know whether patients revert to mal-
adaptive behaviors after making healthy behavioral changes 
shortly after surgery, or if these behaviors have always been 
present to some degree, but their effects are blunted due to 
the physiological changes after surgery. We suspect that dif-
ferent patients have different profi les in this respect. 

 While we do not expect that the dietetics professional will 
be an expert in the psychological dynamics underlying 
these behaviors, the dietitian can and should be aware of 
these behaviors. For some of the following topics, the 
research is extensive and so beyond the scope of this chapter 
to thoroughly review. We cannot here address the range of 
reasons that individuals may exhibit these behaviors. In order 
to address the psychological and motivational infl uences on 
these behaviors, we recommend that the patient be referred 
for psychotherapeutic interventions. 

 Research indicates that the following maladaptive behav-
iors are associated with weight regain:
•     Excessive intake of calories  via snacks and fast foods 

including:
 –    Increased dietary intake of sweets  
 –   Increased dietary intake of fatty foods and less healthy 

foods such as simple carbohydrates     
•    Eating patterns :

 –     Breakfast skipping  (sometimes also accompanied by 
night eating syndrome): This is associated with poorer 
weight status [ 34 ], though it is not clear that, metaboli-
cally, skipping breakfast causes weight increase. At the 
very least, indication of breakfast skipping in the patient 
may serve as a signal for other maladaptive behaviors.  

 –    Night eating syndrome : A persistent pattern of late- 
night eating is present in an estimated 17 % of postsur-
gical patients. One study estimated that night eating 
episodes were associated with an average 1,134 kcal 
intake per episode [ 35 ].  

 –    Late eating : >50 % kcal after dinner meal with or with-
out night eating.  

 –    Grazing : More or less continuous eating or snacking 
throughout the day is a fairly common postsurgical 
behavior (one study estimates that 38 % of postsurgical 
weight loss patients engage in this pattern of eating [ 36 ]). 
This eating pattern is associated with both poorer weight 
outcomes as well as increased psychological stress.  

 –    Binge eating : Unlike grazing, binge eating is not 
 identifi ed primarily on the basis of eating frequency, 
but involves recurring episodes of excessive eating 
marked by feeling a lack of control, and is classifi ed as 
an eating psychopathology [ 37 ].  

 –    Decreased mindful eating : Increased disinhibition—
a lack of restraint or increased impulsivity. This is also 
described as a  lack of control  (LOC) with food urges 
[ 36 ] and is common among preoperative patients (with 
one estimate at 40 % of patients experiencing at least 
one episode of LOC [ 38 ]). Research indicates that there 
may be a cyclical relation between negative emotional 
states and various forms of disinhibited eating (like 
binge eating or grazing). A patient may eat mindlessly 
as a way to assuage negative feelings but then feel guilty 
or depressed because of the disordered eating predispos-
ing them toward yet another mindless eating episode.     

•    Decreased well-being : If, as is common among weight 
loss patients, eating is a coping or self-comforting behav-
ior associated with stress or negative emotional states, 
then patients may revert to maladaptive behaviors as a 
way to manage negative emotions [ 39 ].  

•    Addictive behaviors  (alcohol or drug use, etc.): Patients 
who show signs of addictive behaviors should be 
referred immediately to an appropriate health profes-
sional [ 40 ].  

•    Sedentary lifestyle : Beyond simply depriving the patient 
of the metabolic benefi ts of physical activity, indication 
that a patient is not (or no longer) engaging in physical 
activity can serve as a fl ag for a possible negative emo-
tional state (which can be a fl ag for the maladaptive 
behaviors described previously).     

    Dietary Strategies for Managing 
Weight Regain 

 Food frequency questionnaire results [ 41 ] of patients follow-
ing the RYGB showed an insuffi cient intake of good quality 
foods such as fruits, vegetables, meats and eggs, dairy prod-
ucts, beans, and carbohydrate in all groups, although the 
intake of snack and sweets was higher than the recommenda-
tion. As expected by the surgery-imposed restrictions and 
dumping syndrome, frequency of snacks and sweets and oils 
and fatty foods was lower in patients with less than 5 % excess 
weight regain within the two fi rst years after surgery com-
pared to patients who regained more than 5 % excess weight. 
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 The dietetics professional should continue to work with 
the patient to increase the quality of their diet, and if the 
patient begins to exhibit any of the maladaptive behaviors 
listed previously, additional nutritional and/or psychological 
counseling may be needed to get the patient “back on track.” 

 Dietary strategies in the maintaining phase are the same 
as those listed in the achieving phase but with continued 
monitoring and support to intervene when a patient appears 
to exhibit behaviors or eating patterns that could derail their 
new healthy lifestyle.  

    Physical Activity Strategies for Managing 
Weight Regain 

 The general goal with respect to long-term physical activity 
in the bariatric patient is to  increase energy expenditure . 
Exercise is a key component of the post-weight loss surgery 
lifestyle and may be associated with lower weight regain 
[ 22 ]. Unfortunately, regular physical activity is not likely 
to have been a part of the patient’s presurgery lifestyle, so 
developing and maintaining these habits may require sub-
stantial changes in the patient’s schedule. In general, the 
patient should be encouraged to:
•     Increase energy expenditure  — Research is showing prom-

ising “reversal” of impaired fatty acid oxidation in skele-
tal muscle and insulin resistance. Research indicates that 
patients with obesity exhibit a defect in lipid oxidation 
within skeletal muscle, but this defect can be corrected 
with exercise training after 10 days but not with weight 
loss alone [ 42 ].  

•    Move more  (minimum 150 min per week) and sit less—
The patient may need help developing strategies for 
achieving that fi t into their work and home schedules. 
An increasing number of companies are instituting work-
place wellness programs that integrate healthy lifestyle 
practices into the daily work routine. Patients may have 
the opportunity to take advantage of resources such as 
these.  

•    Improve body composition  (for instance, by strength 
training two to three times per week)—Increases in lean 
mass to increases resting energy expenditure.    
 Again, it is important to individualize patient exercise 

goals and allocate nutrition according to length and intensity 
of each patient’s physical activity.  

    What Is the Big Picture? 

 What is happening with patients who are failing bariatric 
surgery? Studies have shown that individuals with poor 
weight loss after gastric bypass operations may have an 
attenuated release and response to GLP-1 and PYY. Table  14.4  

provides a general overview of factors associated (both posi-
tively and negatively) with weight regain in weight loss 
 surgery patients.

        Conclusion 

    Weight Regain 

 After having achieved some degree of success following 
 surgery, it can be particularly discouraging to weight loss 
surgery patients to begin to regain some of the weight they 
worked so hard to lose [ 41 ]. However, even though some 
weight regain is “normal” (in the sense that it is very com-
mon), it does not have to be viewed as a sign of failure (either 
of the procedure or of the patient). In fact, it may be an 
important part of weight maintenance education to help the 
patient understand that since their bodies are metabolically 
primed to regain weight, they can expect to see some short- 
term fl uctuations in weight. Moreover, if patients have a 
sense that they are not condemned to fail (as they may have 
many times before weight loss surgery) and that the lifestyle 
tools and concerned healthcare professionals are available, 
then they may be able to avoid a vicious cycle of increasing 
 discouragement and increasing weight. 

 As we noted, many of the factors that predispose patients 
to regain weight are behavioral. Some of the gains made by 
patients may disappear or attenuate over time. So, periodic 
assessment to prevent or treat eating or other psychiatric dis-
orders is recommended [ 2 ]. In some severe cases, revisional 
surgery may be needed, but this should never be a fi rst line of 
defense against weight regain.   

    Question and Answer Section 

    Questions 

     1.    A key goal of presurgery nutrition counseling is:
    A.    Patients should plan to lose 10 % of their excess body 

weight prior to surgery.   
   B.    To educate the patient that weight loss surgery, by 

itself, is no guarantee of losing all a patient’s excess 
weight and lifestyle changes are crucial for success.   

   C.    Patients should substitute one to two meals per day 
with a liquid meal replacement.   

   D.    A and B.   
   E.    All of the above.       

   2.    During the “achieving” phase of the weight loss process, 
patients should:
    A.    Be encouraged to eat fi ve small meals a day.   
   B.    Achieve the goal 75 min per week of vigorous physi-

cal activity.   
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   C.    Focus on eating strategies that will increase satiety, i.e., 
satisfi ed, but not full beyond capacity and minimize 
frequent hunger.   

   D.    Seek psychological counseling.   
   E.    All of the above.       

   3.    In the “maintaining” phase of the weight loss process:
    A.    The patient’s body will adapt to the new gut, and so 

the immediate physiological effects of the surgery 
will decrease in importance.   

   B.    Maladaptive eating patterns present a signifi cant 
threat for weight regain.   

   C.    The role of exercise in weight loss becomes less 
important.   

   D.    A and B.   
   E.    All of the above.          

    Answers 

     1.    Correct answer:  B . Research indicates that most patients 
will not lose all their excess body weight after surgery 
and that substantial lifestyle changes are a necessary 
component of the weight loss process to manage weight 
long term. 

  Incorrect answers : 
 Response for A: The main goal of pre-weight loss coun-
seling is to prepare the patient for surgery and for the life-
style changes they will need to make in order to achieve 
successful weight loss. Weight loss prior to surgery may 
be appropriate for some, but not all, patients to prepare 
them for surgery. 
 Response for C: Patient needs for surgery preparation dif-
fer. While meal substitution may help some patients 
achieve weight loss in preparation for surgery, it may not 
be needed for all patients. Program requirements will dif-
fer, and while a universal program requirement of meal 
substitution may homogenize dietary counseling strate-
gies, it is no substitute for qualifi ed, individualized dietary 
intervention.   

   2.    Correct answer  C . Research shows that particular types 
of foods and eating strategies can increase a feeling 
of fullness and thus prevent eating purely from feelings of 
hunger. As part of this strategy, patients may need to 
“relearn” what satiety (including fullness, hunger, and 
satisfi ed) feels like. 

  Incorrect answers : 
 Response to A: Research is controversial regarding the 
number of meals appropriate for optimal weight loss. While 
more frequent, smaller meals may be associated with 
decreased weight in the nonsurgical population, it has not 

been clearly demonstrated in the weight loss surgery popu-
lation. In fact, research on bariatric surgery patients indi-
cate that a number of maladaptive eating behaviors include 
frequent eating and thus counseling the patient to eat more 
frequently may feed into these maladaptive behaviors. 
 Response to B: Regular physical activity plays a vital role 
in the weight loss and weight maintenance process. 
However, while the level of physical activity specifi ed 
for the general public in national guidelines may be an 
 ultimate goal, many weight loss patients may not be able 
to achieve these goals for a number of reasons (including 
a fear or distaste for “exercise,” inability to meet the goals 
due to physical limitations, restrictions on the patient’s 
weekly schedules, etc.). The black-and-white standard of 
meeting the national exercise goals or not may lead 
patients who cannot realistically meet these goals to per-
ceive themselves as “failures” and so give up on physical 
activity altogether. 
 Response to C: Psychological counseling may play a vital 
role in the weight loss success of many patients—especially 
patients whose maladaptive eating behaviors stem from 
underlying and unrecognized emotional issues. However, 
there is no research to indicate that a recommendation for 
universal psychological counseling is warranted.   

   3.    Correct answer:  D . The gut does adapt and while the 
effects of surgery may not disappear entirely (research 
indicates that long-term metabolic changes may result), 
the rapid weight loss that is a hallmark of the immediate 
effects of surgery will end within 1–2 years. As the imme-
diate effects of surgery subside, the relative importance of 
behavioral changes will increase. The effects of maladap-
tive eating behaviors, which either develop during this 
period or were never adequately addressed in the previous 
weight loss phases, are strongly associated with weight 
regain during this period. 

  Incorrect answer : 
 Response to C: Because of the waning immediate effects 
of surgery, the role of regular physical activity 
(as a component of a comprehensive lifestyle change) 
actually increases during the weight maintenance phase. 
Change in metabolism resulting from regular physical 
activity can help maintain initial weight loss.          
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           Chapter Objectives 

    At the end of this chapter the reader will be able to list the 
components of an effective lifestyle modifi cation program 
for weight loss. The reader will also be able to identify 
examples of the effi cacy of lifestyle modifi cation programs. 
This chapter will provide the reader with the knowledge to 
explain how lifestyle modifi cation relates to weight loss, bar-
iatric surgery, as well as weight maintenance.  

    Lifestyle Modifi cation for Weight Loss 

 Lifestyle modifi cation is considered the fi rst line of treat-
ment for individuals with a body mass index (BMI) of 25 
kg/m 2  or greater, which classifi es them as overweight. 
Lifestyle modifi cation also is recommended for use with 
individuals who may use pharmacotherapy to control their 
weight. The terms  lifestyle modifi cation ,  behavioral treat-
ment , and  behavioral weight control  are often used inter-
changeably. They all include three principal components: (1) 
diet, (2) physical activity (PA), and (3) behavioral modifi ca-
tion. Lifestyle modifi cation, as applied to weight control, 
refers to a set of principles and techniques to help patients 
adopt new eating and activity habits, replacing maladaptive 
habits that likely contributed to the development of obesity. 

 These lifestyle modifi cation strategies are used in some, if 
not all, forms of weight control. For example, self-directed 
diets obtained from books, magazines, and Web sites typi-
cally include recommendations to avoid certain foods and 
consume others. Commercial weight-loss programs include 
behavioral modifi cation strategies in both their in-person 
groups and their online programs. Pharmacological treat-
ments for obesity, even with their checkered past and uncer-
tain future, often include behaviorally based programs 
designed to maximize weight losses. These strategies also 
are believed to play an important role in long-term success 
after bariatric surgery, as discussed in detail below. 

 The elements of lifestyle modifi cation for weight loss and 
maintenance are based on social cognitive theory [ 1 – 4 ]. 
Social cognitive theory emphasizes that self-effi cacy—the 
perceived ability to execute actions in support of a behavior—
is a crucial determinant of the initiation and maintenance of 
an adaptive behavior. Central to the formulation of self-effi -
cacy is the successful implementation of self- regulation 
strategies important for the management of chronic illness 
[ 2 – 4 ]. As applied to weight control, these strategies include 
altering eating and exercise behaviors, as well as restructur-
ing environmental cues to enhance the likelihood of adher-
ence. Lifestyle modifi cation also includes education about 
nutrition and physical activity. 

 Ideally, patients receive medical clearance from their pri-
mary care physician or other medical provider to confi rm 
that the patient is appropriately healthy for weight reduction. 
It also is recommended that patients undergo a comprehen-
sive behavioral evaluation prior to the onset of treatment [ 5 ]. 
This evaluation reviews patient’s weight history, current diet 
composition, eating behaviors, and activity patterns. 

 Most lifestyle modifi cation programs utilize a structured 
treatment protocol. These protocols are often delivered to 
patients by nutritionists, registered dietitians, and other 
behavioral health providers, but they also can be found in 
self-help books and as part of Internet-based programs. 
Treatment is often conducted individually but also can be 
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provided in small groups that meet weekly in order to facili-
tate adherence and weight loss. 

 Lifestyle modifi cation programs typically consist of sev-
eral main components. These include self-monitoring of 
behavior, caloric restriction, increased physical activity, and 
cognitive-behavioral strategies to identify maladaptive eat-
ing and activity behaviors and promote the development of 
healthy behaviors. 

    Self-Monitoring 

 Self-monitoring of food intake and physical activity is likely 
the most important skill to help patients successfully engage 
in self-regulation. Patients are typically asked to monitor 
their weight on a regular basis (at least weekly but in some 
programs daily) but also keep records of their daily food 
intake, total calories, and physical activity. Self-monitoring 
provides patients with feedback on their targeted behavior as 
well as opportunity to modify these behaviors as appropriate. 
Regular self-monitoring of food intake and weekly weighing 
is perhaps the strongest predictor of initial weight loss as 
well as larger weight losses at the end of treatment. 

 Sessions with the treatment provider typically begin with 
a review of participants’ food and activity records. The pro-
vider helps participants identify strategies to cope with prob-
lems identifi ed and, thus, increase their adherence to the 
prescribed eating and activity plans. Although the provider 
focuses on a new topic each week, sessions focus more on 
participants’ reviewing their progress than on the practitio-
ner’s lecturing.  

    Caloric Restriction 

 Lifestyle modifi cation programs typically prescribe a bal-
anced defi cit diet that ranges from 1,200 to 1,800 cal per day. 
Patients who begin treatment with a relatively lower body 
weight are given a calorie goal at the lower end of this range 
than individuals with a higher BMI. Calorie goals are based 
on the assumption that reducing daily intake to 500 cal below 
baseline levels will produce approximately 0.5 kg per week 
of weight loss. Through trial and error, the patient and treat-
ment provider can determine a more specifi c calorie goal to 
promote this rate of weight loss, which is thought to mini-
mize the potential risk of any negative health consequences 
related to a more rapid weight loss. Formulas also can be used 
to more precisely estimate energy needs based on sex, age, 
weight, and activity level. Adherence to the prescribed calorie 
goal is the key to achieving weight loss. Focusing on calorie 
intake goals, rather than following a plan outlining more spe-
cifi c changes to the composition of the diet, allows patients to 

be fl exible and make self-selected food choices that are sus-
tainable over the long-term. Balanced defi cit diets like this 
typically do not require ongoing medical supervision. 

 Overweight and obese individuals in lifestyle modifi ca-
tion programs are usually encouraged to consume a high- 
carbohydrate, low-fat diet (i.e., fewer than 30 % of calories 
from fat) that emphasizes consumption of fruits, vegetables, 
and whole grains [ 6 ]. This diet is consistent with recommen-
dations of the US Department of Agriculture [ 7 ]. Lifestyle 
modifi cation, however, can be combined with a variety of 
other dietary approaches, including those that encourage a 
reduction in the consumption of carbohydrates and sugars. 

 Many lifestyle modifi cation programs also include or 
encourage the use of meal replacement products as a means 
to promote adherence to the recommended caloric targets. 
Many of these products are readily available in grocery 
stores; others are available directly from the company and 
can be ordered over the Internet. These approaches appear to 
produce superior weight losses compared to those seen with 
isocaloric diets composed of conventional foods [ 8 ].  

    Physical Activity 

 Physical activity is another tenant of lifestyle modifi cation 
programs for weight loss. Patients can increase their energy 
expenditure in two ways: with programmed or lifestyle activity. 
Programmed activity is synonymous with “exercise” and is 
typically planned and completed in a discrete period of time 
(i.e., 30–60 min) at a relatively high-intensity level (i.e., 
60–80 % of maximum heart rate). Examples of programmed 
activity include jogging, biking, or swimming. Lifestyle 
activity, by contrast, involves increasing energy expenditure 
throughout the course of the day, without concern for the 
intensity or duration of the activity [ 9 ]. Patients can increase 
their lifestyle activity by parking further away from store 
entrances or taking stairs rather than escalators. 

 Physical activity alone (in the absence in the reduction of 
caloric intake) is of limited benefi t in inducing weight loss 
[ 10 ]. This is surprising and disappointing to patients and pro-
viders, who often assume that high levels of physical activ-
ity, regardless of changes in diet and eating behavior, can 
produce a substantial weight loss. In reality, most individuals 
simply cannot fi nd the time or motivation to engage in the 
high volume of activity (e.g., 35 miles of walking a week) 
required to lose a mere 0.5 kg a week. This rate of weight 
loss is more easily achieved by participants’ simply restrict-
ing their food intake by 500 kcal/d. 

 The greatest contribution of physical activity to success-
ful weight control may be related to long-term weight main-
tenance. The long-term benefi ts of physical activity for 
weight management have been demonstrated by numerous 
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studies [ 11 – 14 ]. To achieve optimal long-term weight control, 
patients are encouraged to expend 2,500–3,000 kcal/week, 
the equivalent of walking 25–30 miles a week.  

    Cognitive-Behavioral Strategies 

 Lifestyle modifi cation programs also teach patients 
cognitive- behavioral skills. Patients practice setting short- 
term, reasonable, specifi c, and measurable goals for the 
development of more adaptive and healthy behaviors. 
Assessing progress toward these goals on a weekly basis is a 
cornerstone of treatment. Functional analysis teaches patients 
to identify the events or cues that occur before and after a 
targeted behavior to determine what is causing and maintain-
ing the maladaptive behavior and make changes in these 
events or cues accordingly and to promote the engagement in 
healthier behaviors. Stimulus control principles also are used 
to change the internal and external cues associated with tar-
geted eating and activity behaviors. Patients are taught to 
change their immediate environments (e.g., the home and 
workplace) so that they facilitate, rather than hinder, positive 
behavior change. For example, stimulus control can focus on 
reducing exposure to particularly tempting high-calorie 
foods, increasing the availability and visibility of healthy 
food, and creating cues for physical activity. 

 Problem solving is another core behavioral skill. Patients 
identify a problem in detail, brainstorm potential solutions to 
the problem, consider the pros and cons of each option, 
choose a solution, develop a plan to implement it, and evalu-
ate the effectiveness of the chosen solution once the behavior 
has been implemented. Relapse prevention skills help 
patients to anticipate and develop strategies for dealing with 
high-risk situations, such as a stressful project at work or a 
vacation, and plan how they will respond to lapses in adher-
ence. Most lifestyle modifi cation programs also teach cogni-
tive restructuring, in which patients identify and modify 
automatic thoughts and develop rational responses to these 
thoughts as a way of changing behavior.   

    Effi cacy of Lifestyle Modifi cation 

 Individuals treated by a comprehensive lifestyle modifi ca-
tion using the tenants detailed above lose approximately 
7–10 % of their initial weight within 4–6 months of active 
treatment. Approximately 80 % of patients who begin treat-
ment complete it, suggesting the acceptability of treatment to 
the vast majority of patients. Thus, lifestyle modifi cation 
yields favorable results as judged by the criteria for success 
(i.e., a 5–10 % reduction in initial weight) proposed by the 
World Health Organization, the National Institutes of Health, 
and the Dietary Guidelines for Americans [ 7 ,  15 ,  16 ]. 

These fi ndings are associated with signifi cant improvements 
in weight-related comorbidities, such as type 2 diabetes and 
hypertension. 

 Three large studies have provided perhaps the most 
important evidence for the effi cacy and effectiveness for life-
style modifi cation in the treatment of obesity. These studies 
include the Diabetes Prevention Program, Look AHEAD, 
and the recently completed Power Trials. 

    Diabetes Prevention Program 

 The Diabetes Prevention Program was a large, nationwide 
randomized controlled trial of more than 3,200 overweight 
or obese men and women with impaired glucose tolerance. 
Participants were randomly assigned to one of three treat-
ment conditions: (1) placebo, (2) metformin, or (3) a lifestyle 
modifi cation intervention designed to achieve a weight loss 
of 7 % of initial body weight [ 17 ]. After almost 3 years of 
active treatment, persons who received lifestyle modifi cation 
lost 5.6 kg, which was signifi cantly greater than the 2.1 kg 
weight loss in the metformin group and the negligible weight 
change experienced by the placebo group. More impres-
sively, the lifestyle modifi cation group experienced a 58 % 
decreased risk of developing type 2 diabetes as compared to 
placebo, which was almost double the 31 % decreased risk 
experienced by those who were treated with metformin and 
as compared to placebo. 

 A number of reports have highlighted the impressive 
long-term results from the trial. Following active treatment, 
participants in all three treatment groups were offered quar-
terly support groups designed to maintain the benefi ts of 
treatment. The benefi ts of lifestyle modifi cation were well 
maintained over a 10-year period; diabetes incidence was 
reduced by 34 % in the lifestyle group and by 18 % in the 
metformin group, as compared to placebo [ 18 ].  

    Look AHEAD 

 The Look AHEAD (Action for Health in Diabetes) study 
provides additional evidence that lifestyle modifi cation can 
produce clinically signifi cant weight loss and long-term 
improvements in cardiovascular risk factors and fi tness [ 19 ]. 
Look AHEAD enrolled 5,145 overweight and obese indi-
viduals (age 55–74 years) with type 2 diabetes. They were 
randomly assigned to an intensive lifestyle intervention (ILI) 
or a usual care group, referred to as Diabetes Support and 
Education (DSE). Participants in ILI attended group and 
individual sessions on an approximately weekly basis in year 
1. Sessions continued with less frequency in years 2–4. ILI 
participants were encouraged to exercise at least 175 min per 
week, limit calorie and fat intake, and use portion-controlled 
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meals and meal replacements. DSE participants attended 
three educational sessions per year. At the end of year 1, ILI 
participants lost 8.6 % of initial weight, compared to 0.7 % 
for DSE. At the end of year 4, ILI participants maintained a 
weight loss of 4.7 % of initial weight, compared with 1.1 % 
for DSE. At year 4, ILI participants also maintained signifi -
cantly greater improvements than DSE participants in car-
diovascular fi tness, hemoglobin A(1c) levels, blood pressure, 
and HDL cholesterol.  

    Power-Up Trials 

 Recently, three studies investigated the effi cacy of lifestyle 
modifi cation, along with other weight-loss interventions, 
delivered in primary care practices. 

 At the University of Pennsylvania, 390 obese adults were 
assigned to one of three types of interventions: usual care, 
brief lifestyle counseling (which included in-person monthly 
coaching sessions with a medical professional in the physi-
cian’s offi ce), and enhanced brief lifestyle counseling (which 
also included the use of meal replacements or weight-loss 
medications) [ 20 ]. At the end of the 2-year trial, mean weight 
losses were 1.7 ± 0.7, 2.9 ± 0.7, and 4.6 ± 0.7 kg, respectively. 
The weight loss seen with enhanced brief lifestyle counsel-
ing was signifi cantly greater than the loss seen with usual 
care. More frequent attendance at counseling sessions was 
associated with greater weight loss, providing additional evi-
dence of the importance of continued patient-provider for 
facilitating long-term weight maintenance. 

 In a study done by Appel and colleagues at Johns Hopkins 
University, 415 obese patients with at least one cardiovascu-
lar risk factor were recruited from six primary care offi ces 
[ 21 ]. The participants were divided into one of three interven-
tions. One intervention provided patients with weight- loss 
support remotely (telephone, study-specifi c Web site, and 
email). The other intervention provided in-person support 
during group and individual sessions along with the three 
remote means of support. There was also a control group in 
which weight loss was self-directed. At the end of the 
24-month intervention, the mean weight losses were 0.8 kg in 
the control group, 4.6 kg in the group receiving remote sup-
port only, and 5.1 kg in the group receiving in- person support. 
The weight losses in both intervention groups were signifi -
cantly greater than the weight losses in the control group. 
This study showed that a lifestyle intervention delivered 
remotely was as effective as the more traditional approach to 
treatment, which incorporated more face-to-face contact 
between participants and weight-loss coaches. 

 The third study from this program of research was con-
ducted at Harvard University [ 22 ] Investigators randomized 
222 adults with long-duration, poorly controlled diabetes, 
into three groups. One group (structured behavioral arm) 
received a 5-session, manual-based, educator-led, structured 

group intervention with cognitive-behavioral strategies. 
Another group (group attention control) received an educator- 
led education program. The third group (individual control) 
received unlimited individual nurse and dietitian education 
sessions for 6 months. The structured behavioral arm was 
more effective than the two control interventions in improv-
ing glycemia in the participants by showing greater improve-
ments in HbA (1c) than the group and individual control 
arms (3-month HbA (1c) concentration changes: 0.8 % ver-
sus −0.4 % and −0.4 %, respectively). This study showed 
that structured, cognitive-behavioral programs using psycho-
logical and behavioral strategies can be used to improve gly-
cemia in patients with long-duration diabetes.   

    Long-Term Weight Maintenance 

 Despite the impressive results from the clinical trials 
described, weight regain is a signifi cant threat to the long- 
term success of lifestyle modifi cation. Patients treated by 
lifestyle modifi cation for 20–30 weeks typically regain about 
one-third of their lost weight in the year following treatment. 
Weight regain slows after the fi rst year, but by 5 years the 
vast majority of patients are likely to have returned to their 
baseline weight [ 23 ]. 

 There are likely a number of factors that contribute to 
weight regain. Compensatory metabolic responses to weight 
loss, including reductions in resting energy expenditure and 
changes in appetite hormones such as leptin and increases in 
ghrelin, protect against the adverse effects of starvation, 
which the body cannot distinguish from intentional dieting 
[ 24 ]. A number of environmental and behavioral factors also 
play a role in weight regain. For example, once patients stop 
active participation in lifestyle modifi cation, they encounter 
an environment fi lled with countless, convenient eating 
opportunities (particularly for high-calorie foods) and which 
also discourages engagement in physical activity. 

 Despite these disheartening observations, data from the 
National Weight Control Registry [ 25 ] suggests that some 
individuals are successful maintaining weight losses over 
extended periods of time. The Registry, which includes indi-
viduals who have maintained at least a 30 lb weight loss for 
at least 1 year, suggests that continued application of the ten-
ants of lifestyle modifi cation strategies described above is 
associated with weight maintenance. Individuals in the 
Registry report eating a reduced calorie diet (approximately 
1,400 kcal/d) which is low in fat and high in carbohydrates. 
At the same time, they engage in high levels of lifestyle and 
programmed activity (approximately 2,800 kcal/wk). A large 
percentage of Registry patients also continue to self-monitor 
their food intake and daily calories. Many registry members 
report that they regularly weigh themselves; 44 % weigh 
themselves at least once a day and 31 % weigh themselves 
weekly [ 26 ]. 
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 Continued, regular contact between the patient and a 
treatment provider also appears to be associated with weight 
maintenance. This contact provides participants the support 
and motivation needed to continue to practice weight control 
behaviors. Within the past decade, there has been increased 
attention to the use of electronically provided treatment, both 
for initial weight loss as well as weight maintenance [ 21 , 
 27 – 30 ]. The use of telephone, mail, or email contact could 
decrease the burden of participants’ attending on-site main-
tenance sessions.  

    The Application of Lifestyle Modifi cation 
to Bariatric Surgery 

 There is little debating the superiority of bariatric surgery to 
lifestyle modifi cation interventions when they are compared 
on the size of weight loss as well as improvements in mor-
bidity and mortality. However, the impressive outcomes seen 
with surgery must be balanced by reports suggesting that 
20–30 % of patients fail to reach the typical postoperative 
weight loss or begin to regain large amounts of weight within 
the fi rst 2 years of surgery [ 31 ,  32 ]. These suboptimal results 
are usually attributed to behavioral factors, including dietary 
intake, disordered eating, and low levels of physical activity 
[ 33 ]. As a result of these treatment “failures,” a number of 
patients are returning for further surgical procedures, when 
application of lifestyle modifi cation may be a more appropri-
ate fi rst-line intervention. 

 The current standard of care in bariatric surgery does not 
provide the long-term behavioral support necessary to follow 
the rigorous postoperative dietary regimen or adaptive eating 
behaviors necessary for lifelong success. At the same time, 
while bariatric surgery programs typically encourage their 
patients to increase their physical activity after surgery, few 
provide specifi c recommendations, training, or monitoring 
of patients’ progress. Recent studies using objective mea-
sures show most patients are inactive or insuffi ciently active 
preoperatively and do not make substantial changes in their 
PA postoperatively [ 34 – 37 ]. Physical activity after bariatric 
surgery is discussed in more detail in Chap.   22    . 

 These fi ndings highlight the struggles that bariatric sur-
gery patients experience in adopting a habitual postoperative 
PA program. Without additional support, patients with low 
levels of PA preoperatively are unlikely to make signifi cant 
changes in their PA postoperatively, thus placing them at 
higher risk for experiencing poorer initial weight losses and 
weight regain [ 38 ]. Encouragingly, a recent study of 33 bar-
iatric surgery patients, randomized to either standard postop-
erative care or a 12-week program in which patients were 
instructed to expend >2,000 kcal/week in PA found that 53 % 
of patients could meet that activity goal and 82 % expended 
>1,500 kcal/week [ 39 ]. While those in the intervention condi-

tion engaged in higher levels of PA, the two groups did not 
differ in weight change over the 12 weeks. This may be the 
result of the brief nature of the intervention and lack of spe-
cifi c dietary counseling in the intervention group. 

 Furthermore, bariatric patients struggle to routinely fol-
low- up with their programs, either through annual visits or 
attendance at support groups. 

 A number of studies have found that more frequent postop-
erative follow-up and/or attendance at support groups is associ-
ated with greater weight loss [ 40 – 43 ]. These observations, 
coupled with the maladaptive changes in dietary adherence and 
low levels of PA seen in the studies detailed above, underscore 
the need for the development and investigation of lifestyle 
interventions to promote long-term success after surgery. 

 Recently, investigators have begun to apply lifestyle mod-
ifi cation interventions to the postoperative care of bariatric 
patients and to improve postoperative outcomes. Papalazarou 
and colleagues completed a pilot study of 30 women who 
underwent laparoscopic adjustable gastric banding and were 
randomly assigned to usual postoperative care or a lifestyle 
intervention of standard behavior modifi cation strategies 
delivered by a dietitian in monthly visits during the fi rst 
 postoperative year [ 44 ]. The intervention led to signifi cantly 
greater weight loss and weight maintenance 12, 24, and 
36 months after surgery (45.3 kg versus 30.8 kg at postopera-
tive year 3). 

 At least two studies have described “rescue” interventions 
designed to promote weight loss in individuals who either 
failed to lose an anticipated amount of weight after surgery or 
who regained weight. In a pilot study of 33 individuals, Faria 
and colleagues used a low glycemic load diet to promote a 
4.3 ± 1.3 kg weight loss in 3 months [ 45 ]. Kalarchian and col-
leagues reported on 36 patients who had lost <50 % of their 
excess weight at least 3 years postoperatively [ 46 ]. They were 
randomly assigned to a behavioral weight control program or 
wait list control group for approximately 6 months. Individuals 
who received the intervention lost more weight than those in 
the control group (5.8 ± 3.5 % v. 0.9 ± 3.2 %), but the differ-
ence between the groups was not signifi cant. 

 Sarwer and colleagues recently completed a pilot study 
designed to investigate the hypothesis that the provision of 
postoperative dietary counseling, delivered by a registered 
dietitian, would lead to greater weight loss, as well as more 
positive improvements in dietary intake and eating behavior, 
as compared to standard postoperative care [ 47 ]. Eighty-four 
patients were randomized to one of two postoperative treat-
ment conditions. Forty-one patients were assigned to brief 
(15 min), every-other-week, in-person postoperative dietary 
counseling sessions with a dietitian for the fi rst 4 months 
after surgery. The other individuals ( n  = 43) received stan-
dard postoperative care, in which they were encouraged but 
not required to attend the program’s monthly support group 
(standard care). 
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 Participants who received dietary counseling lost 
20.7 ± 1.1 % of their initial weight at the end of the interven-
tion (month 4), which was greater than the 18.5 ± 1.1 % loss 
in the standard care group. Participants who received dietary 
counseling maintained a greater weight loss at month 24, but 
the difference between the groups did not reach statistical 
signifi cance. At each postoperative assessment, individuals 
who received dietary counseling had lower mean consump-
tion of calories, sweets, and fat and higher mean protein con-
sumption as compared to individuals in standard care. 
However, these differences did not reach statistical signifi -
cance [ 47 ]. 

 Results of this pilot study provide support for the poten-
tial utility of postoperative dietary counseling to improve 
outcomes following bariatric surgery. However, the study 
also suffered from a number of limitations. First, the rela-
tively small sample sizes of the two groups may have pre-
vented the detection of statistically signifi cant differences 
between them. Second, the delivery of the intervention may 
have been premature. That is, the dietary counseling took 
place during the period of greatest weight loss and when the 
physiological effects of bariatric surgery may be most potent. 
The intervention may be of greater benefi t to patients if it is 
extended throughout the postoperative period. Third, patients 
had trouble completing their in-person visits. While partici-
pants reported that they found the sessions helpful, several 
indicted that they could not complete these session as they 
had used most of their sick, personal, and vacation time com-
pleting their preoperative clinical assessments. 
Encouragingly, a post hoc analysis revealed that those who 
received four or more counseling sessions lost more weight 
than those who participated in fewer sessions, including a 
7.2 % difference in weight loss 24 months after surgery [ 47 ]. 

 The fi ndings from these pilot studies provide some evi-
dence for the potential effi cacy of postoperative lifestyle 
modifi cation interventions after surgery. Larger studies of 
this issue are clearly needed and may need to consider to 
include the use of electronically delivered (i.e., telephone, 
electronic mail and text messaging, as well as Internet sites) 
to reduce the burden of in-person treatment visits.  

    New Developments in Lifestyle Modifi cation 

 Given the insuffi ciencies of lifestyle modifi cation treat-
ments to provide long-lasting weight losses, some investiga-
tors are incorporating innovative psychological components 
to increase adherence to eating and physical activity recom-
mendations. These include the use of Internet interventions 
[ 48 ], fi nancial incentives [ 49 ], and motivational interview-
ing [ 50 ]. One approach that appears especially promising 
incorporates aspects from third-wave cognitive-behavioral 
treatments that emphasize mindful acceptance of one’s 

internal experiences (e.g., hunger, food cravings), rather than 
changing or eliminating these experiences, in the service of 
desired goals and values [ 51 ]. Some programs also focus on 
raising awareness of decision-making processes to increase 
deliberate health-related decisions despite of an implicit 
drive for reward (e.g., consumption of palatable foods) [ 52 ]. 

 Early research supports the effi cacy of acceptance-based 
behavioral interventions. Results from several analog studies 
suggest the superiority of acceptance-based versus standard 
cognitive-behavioral strategies for managing food cravings, 
particularly in those with higher levels of disinhibited eating 
and greater responsivity to the food environment [ 53 ,  54 ]. 
Other studies have demonstrated the effi cacy of acceptance- 
based interventions for weight loss. For example, studies 
have found promising effects of Acceptance and Commitment 
Therapy (ACT) workshops on weight loss and weight-loss 
maintenance as compared to control conditions [ 55 ]. 

 Recent research has expanded upon these initial fi ndings 
by evaluating longer-term interventions with an emphasis on 
acceptance-based strategies. For example, Niemeier and col-
leagues found that a 24-week acceptance-based intervention 
resulted in particularly large weight losses (10.2 kg) at 
9-month follow-up [ 56 ]. Forman and colleagues reported 
substantial weight loss at both posttreatment and 6-month 
follow-up (8.1 % and 10.3 %, respectively) in 19 overweight 
women who participated in a 12-session acceptance-based 
intervention [ 57 ]. In an extension of this study, 128 partici-
pants were randomly assigned to receive a 40-week standard 
behavioral intervention or an acceptance-based behavioral 
intervention. Although both groups displayed comparable 
and signifi cant weight losses, when interventions were 
administered by expert clinicians, those in acceptance-based 
behavioral therapy (ABT) lost signifi cantly more weight 
compared to those in standard behavioral treatment (SBT) at 
posttreatment (13.2 % versus 7.5 %) and 6-month follow-up 
(11.0 % versus 4.8 %). ABT was found to be substantially 
more effective at follow-up in those with higher levels of 
depression at baseline, greater responsiveness to food cues, 
higher levels of disinhibition, and greater emotional eating. 
Combined, the current research suggests that the addition of 
acceptance-based components to lifestyle modifi cation pro-
grams may be benefi cial, especially for those with greater 
responsivity to the food environment and with higher levels 
of disinhibited eating. 

 There are theoretical reasons for hypothesizing that 
acceptance-based interventions may be particularly benefi -
cial for individuals post-bariatric surgery. For instance, 
hunger and food cravings are implicated in weight regain 
among bariatric surgery patients [ 58 ], and better tolerating 
these types of aversive internal experiences is a focus of 
acceptance- based approaches. Recent research provides 
initial support for this theoretical model. For example, one 
case study has reported on the success of a mindfulness-
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based intervention postsurgery in continued weight loss 
and decreased emotional eating and grazing [ 59 ]. Also, a 
standard cognitive- behavioral intervention that incorpo-
rated mindfulness strategies targeting binge eating resulted 
in sustained weight loss after bariatric surgery [ 60 ]. 
Research also shows additional benefi ts of acceptance-
based interventions in this population apart from weight 
outcomes. Weineland and colleagues found decreases in 
eating disordered behavior and body dissatisfaction and 
improved quality of life in those randomly assigned to an 
ACT intervention compared to those assigned to treatment 
as usual [ 61 ]. Taken together, these results show promise of 
incorporating acceptance- based strategies when treating 
the post-bariatric surgery population; however, more 
research is necessary.  

    Conclusion 

 This chapter has provided an overview on the use of lifestyle 
modifi cation for weight loss. Lifestyle modifi cation involves 
a number of behavioral strategies designed to improve diet 
quality, change maladaptive eating behaviors, and promote 
increased levels of physical activity. These interventions 
typically produce a weight loss of 7–10 % of initial body 
weight and which is associated with improvements in 
weight-related health problems. Recent studies have sug-
gested that these interventions also have the ability to be 
translated to both primary care practice as well as different 
modalities such as telephone counseling and the Internet. 
Patients who continue to engage in the lifestyle modifi ca-
tions strategies that promoted the initial weight loss appear 
to have some success in maintaining these losses over 
extended periods of time. Unfortunately, physiological 
changes, environmental factors, and the diffi culty in making 
these changes a regular part of daily living make long-term 
maintenance diffi cult for most. 

 The relatively modest size of the weight losses seen with 
lifestyle modifi cation, coupled with the challenges of long- 
term weight maintenance, lead many professionals who typi-
cally work with bariatric patients to quickly discount the 
value of lifestyle modifi cation for weight loss. This is unfor-
tunate. In the past few years, a number of small studies have 
begun to look at the potential utility of lifestyle interventions 
to promote lifelong success after bariatric surgery, particu-
larly for those individuals who experience smaller-than- 
expected early weight losses or sizable weight regain. 
Furthermore, newer models of behavioral change, such as 
Acceptance and Commitment Therapy, show promise when 
their potential application to bariatric surgery is considered. 
For these reasons, lifestyle modifi cation is likely to play an 
important role in the further development and refi nement of 
bariatric surgery in the years to come.  

    Question and Answer Section 

    Questions 

     1.    Lifestyle modifi cation for weight loss includes all of the 
following except:
    A.    Physical activity   
   B.    Weight-loss surgery   
   C.    Diet   
   D.    Behavioral modifi cation       

   2.    Data from the National Weight Control Registry suggests 
that individuals who are successful at maintaining weight 
losses over extended periods of time apply which of the 
following behaviors:
    A.    Consume a low-carbohydrate diet   
   B.    Play a sport   
   C.    Keep a daily dairy of food intake   
   D.    Weigh themselves only at annual checkups with their 

physician          

    Answers 

     1.    Answer:  B . Lifestyle modifi cation does not include surgi-
cal treatment for overweight/obesity, although lifestyle 
modifi cation is recommended both before and after a 
patient has weight-loss surgery.   

   2.    Answer:  C . A large percentage of Registry patients self- 
monitor their food intake and daily calories.          

  Acknowledgments   Completion of this chapter was supported, in part, 
by grants: 

 NIH Grant HL109235 
 NIDDK Grant 1RC1DK086132 
 University of Pennsylvania Diabetes Research Center Grant 
2P30DK019525-36 
 NIH Grant R01-DK072452 
 NIH Grant NCT00721838 

 Disclosures Dr. Sarwer has received consulting compensation from 
Allergan, BAROnova, EnteroMedics, and Ethicon Endo-Surgery, 
which are manufacturers of products for obesity. None of these entities 
provided fi nancial support for his work on this manuscript.  

   References 

    1.    Bandura A. Self-effi cacy: toward a unifying theory of behavioral 
change. Psychol Rev. 1977;84(2):191–215.  

    2.    Glanz K, Rimer BK, Viswanath K. Health behavior and health edu-
cation: theory, research, and practice. 4th ed. San Francisco: Jossey- 
Bass, Inc.; 2008.  

   3.    Painter JE, Borba CP, Hynes M, Mays D, Glanz K. The use of the-
ory in health behavior research from 2000 to 2005: a systematic 
review. Ann Behav Med. 2008;35(3):358–62. Epub 2008 Jul 17.  

15 Lifestyle Modifi cation for the Treatment of Obesity



154

     4.    Rothman AJ. Toward a theory-based analysis of behavioral 
maintenance. Health Psychol. 2000;19:64–9.  

    5.    Kushner RF, Sarwer DB. Medical and behavioral evaluation of 
patients with obesity. Psychiatr Clin North Am. 2011;34(4):
797–812.  

    6.    Diabetes Prevention Program Research Group. The Diabetes 
Prevention Program: description of lifestyle intervention. Diabetes 
Care. 2002;25(12):2165–71.  

     7.   U.S. Department of Agriculture, U.S. Department of Health and 
Human Services. Dietary Guidelines for Americans. Washington, 
DC (2010). Available from:   http://www.health.gov/dietaryguide-
lines/2010.asp    .  

    8.    Heymsfi eld SB, van Mierlo CA, van der Knaap HC, Heo M, Frier 
HI. Weight management using a meal replacement strategy: meta 
and pooling analysis from six studies. Int J Obes. 2003;27(5):
537–49.  

    9.    Blair SN, Leermakers EA. Exercise and weight management. In: 
Wadden TA, Stunkard AJ, editors. Handbook of obesity treatment. 
New York: Guilford Press; 2002. p. 283–300.  

    10.    Wadden TA, Butryn ML, Byrne KJ. Effi cacy of lifestyle modifi ca-
tion for long-term weight control. Obes Res. 2004;12(Suppl):
151S–62.  

    11.    Jakicic JM, Winters C, Lang W, Wing RR. Effects of intermittent 
exercise and use of home exercise equipment on adherence, weight 
loss, and fi tness in overweight women: a randomized trial. J Am 
Med Assoc. 1999;282(16):1554–60.  

   12.    Jeffery RW, Wing RR, Sherwood NE, Tate DF. Physical activity 
and weight loss: does prescribing higher physical activity goals 
improve outcome? Am J Clin Nutr. 2003;78(4):684–9.  

   13.    Wing RR, Hill JO. Successful weight loss maintenance. Annu Rev 
Nutr. 2001;21:323–41.  

    14.    Wing RR. Physical activity in the treatment of the adulthood over-
weight and obesity: current evidence and research issues. Med Sci 
Sports Exerc. 1999;31(11 Suppl):S547–52.  

    15.    World Health Organization. Obesity: preventing and managing the 
global epidemic. Geneva: World Health Organization; 1998.  

    16.    National Institutes of Health/National Heart, Lung, and Blood 
Institute. Clinical guidelines on the identifi cation, evaluation, and 
treatment of overweight and obesity in adults. Obes Res. 1998;6:
51S–210.  

    17.    Diabetes Prevention Program Research Group. Reduction in the 
incidence of type 2 diabetes with lifestyle intervention or metfor-
min. N Engl J Med. 2002;346(6):393–403.  

    18.    Diabetes Prevention Program Research Group. Effects of with-
drawal from metformin on the development of diabetes in the dia-
betes prevention program. Diabetes Care. 2003;26(4):977–80.  

    19.    Look AHEAD Research Group. Long term effects of a lifestyle 
intervention on weight and cardiovascular risk factors in individu-
als with type 2 diabetes: four year results of the Look AHEAD trial. 
Arch Intern Med. 2010;170(17):1566–75.  

    20.    Wadden TA, Volger S, Sarwer DB, Vetter ML, Tsai AG, Berkowitz 
RI, et al. A two-year randomized trial of obesity treatment in pri-
mary care practice. N Engl J Med. 2011;365(21):1969–79.  

     21.    Appel L, Clark J, Yeh H, Wang NY, Coughlin JW, Daumit G, et al. 
Comparative effectiveness of weight-loss interventions in clinical 
practice. N Engl J Med. 2011;365(21):1959–68.  

    22.    Weinger K, Beverly EA, Lee Y, Sitnokov L, Ganda OP, Cabellero 
AE. The effect of a structured behavioral intervention on poorly 
controlled diabetes: a randomized controlled trial. Arch Intern 
Med. 2011;171(22):1990–9.  

    23.    Perri MG, Corsica JA. Improving the maintenance of weight lost 
in behavioral treatment of obesity. In: Wadden TA, Stunkard AJ, 
editors. Handbook of obesity treatment. New York: Guilford 
Press; 2002. p. 357–79.  

    24.       Vetter ML, Ritter S, Wadden TA, Sarwer DB. Comparison of bariat-
ric surgical procedures on diabetes remission: effi cacy and mecha-
nisms. Diabetes Spectr. 2012;25:200–10.  

    25.   National Weight Control Registry.   http://www.nwcr.ws/    . Accessed 
28 Feb 2013.  

    26.    Wing RR, Tate DF, Gorin AA, Raynor HA, Fava JL. A self- 
regulation program for maintenance of weight loss. N England J 
Med. 2006;355(15):1563–71.  

    27.    Donnelly JF, Smith BK, Dunn L, Mayo MM, Jacobsen DJ, Stewart 
EE, et al. Comparison of a phone vs. clinic approach to achieve 
10% weight loss. Int J Obes. 2007;31:1270–6.  

   28.    Eakin E, Reeves M, Lawler S, Graves N, Oldenburg B, Del Mar C, 
et al. Telephone counseling for physical activity and diet in primary 
care patients. Am J Prev Med. 2009;36(2):142–9.  

   29.    Perri M, Limacher M, Durning P, Janicke JM, Lutes LD, Bobroff 
LB, et al. Extended-Care programs for weight management in rural 
communities. Arch Intern Med. 2008;168(21):2347–54.  

    30.    Sherwood N, Crain A, Martinson B, Hayes MG, Anderson JD, 
Clausen JM, et al. Keep it off: a phone-based intervention for long- 
term weight-loss maintenance. Contemp Clin Trials. 2011;32:
551–60.  

    31.    Sjostrom L, Lindroos AK, Peltonen M, Torgerson J, Bouchard 
C, Carlsson B, et al. Lifestyle, diabetes, and cardiovascular risk 
factors 10 years after bariatric surgery. N Engl J Med. 2004;351:
2683–93.  

    32.    Sjostrom L, Narbro K, Sjostrom CD, Karason K, Larsson B, Wedel 
H, et al. Swedish Obese Subjects Study. Effects of bariatric surgery 
on mortality in Swedish obese subjects. N Engl J Med. 2007;357:
741–52.  

    33.    Sarwer DB, Dilks RJ, West-Smith L. Dietary intake and eating 
behavior after bariatric surgery: threats to weight loss maintenance 
and strategies for success. Surg Obes Relat Dis. 2011;7(5):
644–51.  

    34.    Bond DS, Jakicic JM, Unick JL, Vithiananthan S, Pohl D, Roye 
GD. Pre- to postoperative physical activity changes in bariatric sur-
gery patients: self report vs. objective measures. Obesity. 2010;
18(12):2395–7.  

   35.       Bond D, Thomas J, Ryder B, Vithiananthan S, Pohl D, Wing 
RR. Ecological momentary assessment of the relationship between 
intention and physical activity behavior in bariatric surgery patients. 
Int J Behav Med. 2013;20(1):82–7.  

   36.    King W, Belle S, Eid G, Dakin GF, Inabnet WB, Mitchell JE, et al. 
Physical activity levels of patients undergoing bariatric surgery in 
the Longitudinal Assessment of Bariatric Surgery study. Surg Obes 
Relat Dis. 2008;4(6):721–8.  

    37.       King W, Hsu J, Belle S, Courcoulas AP, Eid GM, Flum DR, et al. 
Pre-to postoperative changes in physical activity: report from the 
Longitudinal Assessment of Bariatric Surgery study. Surg Obes 
Relat Dis. 2011;7(6):548–57.  

    38.    Bond D, Phelan S, Wolfe L, Evans RK, Meador JG, Kellum JM, 
et al. Becoming physically active after bariatric surgery is associ-
ated with improved weight loss and health-related quality of life. 
Obesity. 2009;17(1):78–83.  

    39.    Shah M, Snell P, Rao S, Adams-Huet B, Quittner C, Livingston EH, 
et al. High-volume exercise program in obese bariatric surgery 
patients: a randomized, controlled trial. Obesity. 2011;19:
1826–34.  

    40.    Dixon J, Laurie C, Anderson M, Hayden MJ, Dixon ME, O’Brien 
PE. Motivation, readiness to change, and weight loss following 
adjustable gastric band surgery. Obesity. 2009;17:
698–705.  

   41.    Harper J, Madan AK, Ternovits CA, Tichansky DS. What happens 
to patients who do not follow-up after bariatric surgery? Am Surg. 
2007;73:181–4.  

D.B. Sarwer et al.

http://www.health.gov/dietaryguidelines/2010.asp
http://www.health.gov/dietaryguidelines/2010.asp
http://www.nwcr.ws/


155

   42.    Kaiser KA, Franks S, Smith A. Positive relationship between sup-
port group attendance and one-year postoperative weight loss in 
gastric banding patients. Obes Relat Dis. 2011;7(1):89–93.  

    43.       Livhits M, Mercado C, Yermilov I, Parikh JA, Dutson E, Mehran A, 
Ko CY, Gibbons MM. Exercise following bariatric surgery: system-
atic review. Obes Surg. 2010;20(5):657–65.  

    44.    Papalazarou A, Yannakoulia M, Kavouras SA, Komesidou V, 
Dimitriadis G, Papakonstantinou A, Sidossis LS. Lifestyle inter-
vention favorably affects weight loss and maintenance following 
obesity surgery. Obesity. 2010;18(7):1348–53. Epub 2009 Oct 15.  

    45.    Faria S, de Oliveira KE, Lins R, Faria O. Nutritional management of 
weight regain after bariatric surgery. Obes Surg. 2010;20:135–9.  

    46.    Kalarchian MA, Marcus MD, Courcoulas AP, Cheng Y, Levine 
MD, Josbeno D. Optimizing long-term weight control after bariat-
ric surgery: a pilot study. Surg Obes Relat Dis. 2012;8(6):710–5.  

      47.    Sarwer DB, Moore RH, Spitzer JC, Wadden TA, Raper SE, 
Williams NN. A pilot study investigating the effi cacy of postopera-
tive dietary counseling to improve outcomes after bariatric surgery. 
Surg Obes Relat Dis. 2012;8(5):561–8.  

    48.    Tate DF, Jackvony MPH, Wing RR. Effects of internet behavioral 
counseling on weight loss in adults at risk for type 2 diabetes: a 
randomized trial. J Am Med Assoc. 2003;289(14):1833–6. 
doi:  10.1001/jama.289.14.1833    .  

    49.    Volpp KG, John LK, Troxel AB, Norton L, Fassbender J, 
Loewenstein G. Financial incentive-based approaches for weight 
loss: a randomized trial. J Am Med Assoc. 2008;300(22):2631–7.  

    50.    West DS, DiLillo V, Bursac Z, Gore SA, Greene PG. Motivational 
interviewing improves weight loss in women with type 2 diabetes. 
Diabetes Care. 2007;30(5):1081–7. Epub 2007 Mar 2.  

    51.    Hayes SC, Strosahl K, Wilson KG. Acceptance and commitment 
therapy: the process and practice of mindful change. 2nd ed. 
New York: Guilford Press; 2012.  

    52.    Forman EM, Herbert JD. New directions in cognitive behavior 
therapy: acceptance-based therapies. In: O’Donohue W, Fisher JE, 
editors. General principles and empirically supported techniques in 
cognitive behavior therapy. Hoboken: Wiley; 2009. p. 77–101.  

    53.    Forman EM, Hoffman K, McGrath KB, Herbert J, Brandsma L, 
Lowe MR. A comparison of acceptance- and control-based strate-
gies for coping with food cravings: an analog study. Behav Res 
Ther. 2007;45(10):2372–86. Epub 2007 Apr 18.  

    54.    Forman E, Hoffman K, Juarascio A, Butryn M, Herbert 
J. Comparison of acceptance-based and standard cognitive-based 
coping strategies for craving sweets in overweight and obese 
women. Eat Behav. 2013;14(1):64–8.  

    55.    Lillis J, Hayes SC, Bunting K, Masuda A. Teaching acceptance and 
mindfulness to improve the lives of the obese: a preliminary test of 
a theoretical model. Ann Behav Med. 2009;37(1):58–69. Epub 
2009 Feb 28.  

    56.    Niemeier HM, Leahey T, Palm Reed K, Brown RA, Wing RR. An 
acceptance-based behavioral intervention for weight loss: a pilot 
study. Behav Ther. 2012;43(2):427–35. Epub 2011 Dec 1.  

    57.    Forman EM, Butryn M, Hoffman KL, Herbert JD. An open trial of 
an acceptance-based behavioral treatment for weight loss. Cogn 
Behav Prac. 2009;16:223–35.  

    58.    Sarwer DB, Wadden TA, Moore RH, Baker AW, Gibbons LM, 
Raper SE, et al. Reoperative eating behavior, postoperative dietary 
adherence, and weight loss after gastric bypass surgery. Surg Obes 
Relat Dis. 2008;4(5):640–6. Epub 2008 Jun 30.  

    59.    Engstrom D. Eating mindfully and cultivating satisfaction: modify-
ing eating patterns in a bariatric surgery patient. Bariat Nurs Surg 
Patient Care. 2007;2:245–50.  

    60.    Leahey TM, Crowther JH, Irwin SR. A cognitive-behavioral mind-
fulness group therapy intervention for the treatment of binge eating 
in bariatric surgery patients. Cogn Behav Pract. 2008;15:364–75.  

    61.    Weineland S, Arvidsson D, Kakoulidis TP, Dahl J. Acceptance and 
commitment therapy for bariatric surgery patients, a pilot 
RCT. Obes Res Clin Pract. 2012;6(1):e21–30.   

  Additional Readings 

   Bandura A. Social foundations of thought and action: a social cognitive 
theory. Englewood Cliffs: Prentice Hall; 1986.  

   Brolin RE, Kenler HA, Gorman RC, Cody RP. The dilemma of out-
come assessment after operations for morbid obesity. Surgery. 
1989;105:337–46.  

   Brownell KD. The LEARN program for weight management. Dallas: 
American Health Publishing; 2000.  

   Brownell KD, Horgen KB. Food fi ght: the inside story of America’s 
obesity crisis and what we can do about it. Chicago: Contemporary 
Books; 2003.  

   Funnell MM, Anderson RM, Ahroni JH. Empowerment and self- 
management after weight loss surgery. Obes Surg. 2005;15:417–22.  

   Green BB, McAfee T, Hindmarsh M, Madsen L, Caplow M, Buist 
D. Effectiveness of telephone support in increasing physical activity 
in primary care patients. Am J Prev Med. 2002;22(3):177–83.  

   Hooper N, Sandoz EK, Ashton J, Clarke A, McHugh L. Comparing 
thought suppression and acceptance as coping techniques for food 
cravings. Eat Behav. 2012;13(1):62–4. Epub 2011 Oct 19.  

   Klem ML, Wing RR, McGuire MT, Seagle HM, Hill J. A descriptive 
study of individuals successful at long-term maintenance of sub-
stantial weight loss. Am J Clin Nutr. 1997;66:239–46.  

   Leventhal H, Cameron L. Behavioral theories and the problem of com-
pliance. Patient Educ Couns. 1987;10:117–36.  

   Leventhal H, Zimmerman R, Gutmann M. Compliance: a self- 
regulation perspective, Handbook of Behavioral Medicine. 
New York: Pergamon; 1984.  

   National Heart, Lung, and Blood Institute (NHLBI) and the North 
American Association for the Study of Obesity (NAASO). The 
practical guide: identifi cation, evaluation, and treatment of over-
weight and obesity in adults. Bethesda: National Institutes of 
Health; 2000.  

   Pontiroli AE, Fossati A, Vedani P, Fiorilli M, Folli F, Paganelli M, et al. 
Post-surgery adherence to scheduled visits and compliance, more 
than personality disorders, predict outcome of bariatric restrictive 
surgery in morbidly obese patients. Obes Surg. 2007;17:1492–7.  

   Poole NA, Atar AA, Kuhanendran D, Bidlake L, Fiennes A, MCluskey S, 
et al. Compliance with surgical after-care following bariatric surgery 
for morbid obesity: a retrospective study. Obes Surg. 2005;15:261–5.  

   Shen R, Dugay G, Rajaram K, Cabrera I, Siegel N, Ren CJ. Impact of 
patient follow-up on weight loss after bariatric surgery. Obes Surg. 
2004;14:514–9.  

   Stevens VJ, Funk KL, Brantley PJ, Erlinger TP, Myers VH, Champagne 
CM, et al. Design and implementation of an interactive website to 
support long-term maintenance of weight loss. J Med Internet Res. 
2008;10(1):e1.  

   Svetkey LP, Stevens VJ, Brantley PJ, Appel LJ, Hollis JF, Loria CM, 
et al. Comparison of strategies for sustaining weight loss: the weight 
loss maintenance randomized controlled trial. J Am Med Assoc. 
2008;299(10):1139–48.  

   Tate DF, Wing RR, Winett RA. Using internet technology to deliver a 
behavioral weight loss program. J Am Med Assoc. 2001;285(9):
1172–7.  

  U.S. Department of Agriculture, U.S. Department of Health and Human 
Services. Dietary Guidelines for Americans. Washington, DC 
(2005). Available from:   http://www.health.gov/dietaryguidelines/
dga2005/document/default.htm    .  

   Wadden TA, Foster GD, Letizia KA, Mullen JL. Long-term effects of 
dieting on resting metabolic rate in obese outpatients. JAMA. 
1990;264(6):707–11.  

   Wing RR, Jakicic J, Neiberg R, Lang W, Blair SN, Cooper L, Look 
AHEAD Research Group, et al. Fitness, fatness, and cardiovascular 
risk factors in type 2 diabetes: look ahead study. Med Sci Sports 

Exerc. 2007;39(12):2107–16.     

15 Lifestyle Modifi cation for the Treatment of Obesity

http://dx.doi.org/10.1001/jama.289.14.1833
http://www.health.gov/dietaryguidelines/dga2005/document/default.htm
http://www.health.gov/dietaryguidelines/dga2005/document/default.htm


157C. Still et al. (eds.), The ASMBS Textbook of Bariatric Surgery: Volume 2: Integrated Health,
DOI 10.1007/978-1-4939-1197-4_16, © Springer Science+Business Media New York 2014

           Chapter Objectives 

        1.    Defi ne the indications for using pharmacotherapy to treat 
obesity.   

   2.    Identify the medications available for the treatment of 
obesity and understand which patients are candidates for 
each type of treatment.   

   3.    Understand the risks, benefi ts, and side effects of each of 
the treatment options.      

    Introduction 

 Obesity is a chronic disease and, as such, requires long-
term, comprehensive treatment. It is important for health-
care professionals to view obesity as a disease, rather than 
assume it is a failure on the part of the patient. Fortunately, 
with growing research showing the complexity of energy 
regulation and balance, this formerly pervasive attitude has 
subsided. The interest in the fi eld leads more practitioners to 
be ready to treat patients in the face of an obesity epidemic 
that has grown to encompass almost 70 % [ 1 ] of the US 
population and has become the second most preventable 
cause of death in North America [ 2 ]. Obesity needs to be 
treated both aggressively and chronically in order for 
patients to not only lose the weight, but to help them 

maintain it once they have achieved a specifi c goal. Defi ning 
success in obesity treatment needs to take into consideration 
not only a patient’s ability to lose the weight, but also needs to 
incorporate the improvements in weight-related comorbidities. 

 The development of drugs for the treatment of obesity has 
historically been wrought with challenges. Some of the fi rst 
medications used for the treatment of obesity included thy-
roid extract and subsequently dinitrophenol; however, both 
were discontinued due to serious side effects. In the 1930s, 
Benzedrine and amphetamines were introduced and their use 
increased over subsequent decades. However, the US Food 
and Drug Administration (FDA) banned the use of these 
agents in 1979 after an investigation revealed a number of 
drug-related deaths. In 1959, phentermine was approved for 
the treatment of obesity, and subsequently in 1973, it was 
combined with fenfl uramine [ 3 ]. This combination, other-
wise known as “fen-phen,” was linked to both cardiac valvu-
lopathy and pulmonary hypertension, and fenfl uramine and 
its isomer, dexfenfl uramine (Redux), were removed from the 
market in 1997. Phentermine alone was not deemed on its 
own to be a factor in cardiac valvulopathy, and it remained 
on the market. After the fen-phen debacle, the attitude 
towards drug treatment of obesity became one of skepticism 
among both the FDA and providers, and proving the safety 
and effi cacy of the drugs used for obesity became paramount. 
The road for obesity treatment only became further chal-
lenged by the approval and subsequent removal of sibutra-
mine, an anorectic agent used to control appetite. Although 
approved in 1997, in 2010 the FDA made the decision to 
withdraw sibutramine from the market due to concern 
regarding an increase in cardiovascular events revealed by 
the    SCOUT trial [ 4 ]. 

 In 2007, the FDA defi ned its criteria for approving any 
new weight loss medication. In order for a new weight loss 
drug to be considered effective, at least one of the following 
must be true after 1 year of treatment: the difference in mean 
weight loss between the active-product and placebo-treated 
groups is at least 5 % and is statistically signifi cant or the 
proportion of subjects who lose greater than or equal to 5 % 
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of baseline body weight in the active-product group is at 
least 35 %, is approximately double the proportion in the 
placebo-treated group, and is statistically signifi cant [ 5 ]. 
Until recently, there were only two classes of drugs approved 
for the treatment of obesity: pancreatic and gastric lipase 
inhibitors including orlistat and sympathomimetic agents, 
including phentermine. However, in 2012, two new drugs 
have been approved by the FDA for the fi rst time in 13 years, 
and optimism is reinstituted for the future of pharmacother-
apy for obesity.  

    Indications for Pharmacotherapy 

 Diet, exercise, and behavior modifi cation should be the 
foundation of all treatments for obesity. However, pharma-
cological therapy can and should be used in the correct 
patient as an adjunctive treatment once a careful evalua-
tion has been completed. The fi rst step is to determine the 
patient’s body mass index (BMI) and waist circumference 
and assess for any weight-related comorbidities, including 
hypertension, diabetes, hyperlipidemia, and obstructive 
sleep apnea. Pharmacotherapy can be appropriate for those 
patients with a body mass index (BMI) ≥30 kg/m2 or a 
BMI ≥27 with weight-related comorbidities and have 
failed to achieve weight loss goals through diet and exer-
cise alone [ 6 ]. 

 In addition to BMI, waist circumference is equally 
important in the initial evaluation of a patient. Regional 
fat distribution has been shown to be an independent pre-
dictor of cardiovascular risk, with central and visceral 
obesity displaying a higher risk for diabetes, coronary 
artery disease (CAD), and stroke [ 7 ] than fat distributed 
more peripherally. Moreover, the racial and ethnic back-
ground of a patient should be considered as there are cer-
tain patient populations with higher risk factors where 
BMI itself may be a poor refl ection of their adiposity and 
cardiovascular risk. For example, Asian populations have 
more visceral fat at a much lower BMI than non-Hispanic 
whites [ 8 ], and as such, some nations have redefi ned obe-
sity; the Japanese have defi ned obesity as any BMI greater 
than 25.  

    Contraindications for Pharmacotherapy 

 While each drug discussed in this chapter will have specifi c 
contraindications for use, the general contraindications 
include: pregnancy, breastfeeding, unstable cardiac disease, 
unstable severe systemic illness, history of anorexia ner-
vosa, active severe psychiatric disorder, and/or drug-drug 
interactions. In addition, caution should be used in patients 
>65 years of age.  

    Goals of Pharmacotherapy 

 The fi rst step prior to initiating treatment should be to set up 
a realistic weight loss goal and discuss this with the patient. 
Patients can achieve a signifi cant reduction in their risk for 
both cardiovascular disease and diabetes with a weight loss 
of only 5–10 % [ 9 ]. Thus, one approach would be to set up 
an initial goal of losing 5–10 % of the baseline body weight 
over 6–12 months with shorter-term monthly targets to keep 
patients on track. In terms of measuring success with treat-
ment, the weight should be considered as well as whether or 
not there is improvement in risk factors, including improved 
blood pressure, reduction in HbA1c, or lowering of triglycer-
ides or low-density lipoprotein (LDL). 

 Further, it is well understood that once a drug is discontin-
ued, the patient will likely regain the weight they have lost 
while on drug therapy. While there is no long-term data 
(>2 years) for many of the weight loss medications, a discus-
sion should be    made with the patient as to whether or not to 
continue treatment in order to maintain the weight lost. As 
with all other chronic medical conditions, obesity will 
require lifelong treatment in order to prevent weight regain.  

    Weight-Promoting Medications 

 In addition to initiating pharmacotherapy, the medical 
approach to treating obesity should include the avoidance of 
weight-promoting medications and optimizing treatment 
with weight-neutral alternatives. As discussed, overweight 
and obese patients suffer from a number of comorbid medi-
cal conditions including depression, cardiovascular disease, 
and diabetes, which are often treated with medications that 
may promote weight gain. There are often weight-neutral 
medications available and should be considered whenever 
possible (Table  16.1 ) [ 10 – 12 ].

       Current FDA-Approved Drugs 
for the Treatment of Obesity (Table  16.2 ) 

       Orlistat (Xenical) 

 Orlistat is a gastrointestinal lipase inhibitor that reduces 
intestinal absorption of dietary fat by as much as 30 %. It was 
approved in 1997 for the treatment of both obese adults and 
adolescents. It is available both as a prescription at a dosage 
of 120 mg with meals and may also be purchased over the 
counter in some countries at a lower dose of 60 mg (Alli™). 
This medication is best prescribed with patients who are able 
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to comply with a diet in which fat calories are restricted to 
30 % of total daily caloric intake. Data has shown that the 
average placebo adjusted weight loss at 1 year is 2.9 %. 

 Limitations of use include signifi cant and undesirable 
gastrointestinal side effects. Namely, when a patient con-
sumes a high-fat meal, the malabsorption of the fat can lead 
to abdominal cramping, fl atulence, bloating, and steatorrhea. 
Patients often report having “accidents” due to unpredictable 
and urgent diarrhea or leakage. 

 This medication has few contraindications; however, it 
should be avoided in patients with known chronic malab-
sorption, cholestasis (due to a few documented cases of rare 
but fatal liver injury), or known hypersensitivity.    In addition, 
it should be avoided in patients with a history of calcium 
oxalate stones as orlistat can increase levels of urinary oxa-
late. In addition, continued use can lead to altered levels of 
fat-soluble vitamins. Therefore, all patients who take orlistat 
should take a multivitamin at least 2 h before or after the 
administration of orlistat. Finally, there are some drug inter-
actions to consider. Orlistat may enhance the anticoagulant 

effect of warfarin due to reduced absorption of the fat- soluble 
vitamin K. If a patient is taking levothyroxine, he or she 
should be advised to separate these medications by 4 h.  

    Phentermine/Diethylpropion (Also Known 
As Adipex, Fastin, Ionamin) 

 Phentermine stimulates the release of norepinephrine, 
which leads to early satiety and reduced food intake. 
Phentermine was approved in 1959 for the short-term treat-
ment of obesity.    It is available at doses of either 15 mg, 
30 mg, or 37.5 mg by prescription only and is a schedule IV 
drug. In the longest study of 36 weeks of continuous treat-
ment, subjects receiving phentermine 30 mg lost 12.2 kg 
versus 4.8 kg for placebo [ 13 ]. 

 This medication should be used for patients who have dif-
fi culty controlling their appetite and only be used in conjunc-
tion with a structured diet and exercise program. 

 The most common adverse effects include xerostomia, 
insomnia, headache, overstimulation, palpitations, and con-
stipation. Other common side effects include hypertension 
and tachycardia. In order to minimize the side effects, a 
patient should be treated with the lowest dose, and it can be 
titrated up if the patient tolerates it. Patients with uncon-
trolled hypertension should not use this medication, and all 
patients should be monitored closely for elevations in their 
blood pressure and heart rate. In addition, any patient with 
known structural heart disease, cardiomyopathy, cardiac 
arrhythmias, unstable coronary disease, hyperthyroidism, 
glaucoma, hypersensitivity to sympathetic medications, 
uncontrolled anxiety or panic disorder, or history of drug 
abuse should not be treated with phentermine. Finally, it is 
important to use with caution in patients with diabetes on 
antidiabetic agents, as the doses of the antidiabetic agents 
may need to be adjusted in the setting of caloric and carbo-
hydrate restriction. This medication is contraindicated in 
pregnancy and during breastfeeding.  

    Phentermine Plus Topiramate 

 Qsymia™ is a newly approved weight loss drug that com-
bines both phentermine and topiramate. Phentermine is a 
widely prescribed appetite suppressant described previ-
ously. Topiramate was originally approved for the treat-
ment of epilepsy and migraine prophylaxis but was 
discovered to have a weight loss benefi t. The combination 
produces weight loss via complementary mechanisms and 
allows for the use of each agent at a lower dose, thus poten-
tially minimizing side effects and maximizing weight loss 
benefi ts. The drug is available in four strength combinations, 

   Table 16.1    Weight-promoting versus weight-neutral medications   

 Weight-promoting medication  Weight-neutral alternatives 

  Hypoglycemics   Glucagon-like peptide analogues a  
 Insulin  Metformin a , DPP-IV inhibitors 
 Thiazolidinediones 
 Sulfonylureas 
  Antipsychotics   Ziprasidone, aripiprazole 
 Clozapine, olanzapine 
 Quetiapine, risperidone 
  Antidepressants   Bupropion a  
 Tricyclics—amitriptyline 
 Paroxetine 
  Anticonvulsants / mood stabilizers   Topiramate a , Lamictal, zonisamide 
 Valproate, carbamazepine 
 Lithium 
  Steroids  
  Beta-blockers  
  Antihistamines   Intranasal Flonase 

   a May induce weight loss  

   Table 16.2    Expected weight loss for currently approved weight loss 
medications   

 Medication 
 Drug 
treatment (kg)  Placebo (kg) 

 Net weight 
loss (kg) 

 Phentermine   6.8  2.8   4.0 
 Orlistat   7.3  3.5   3.0 
 Topiramate/phentermine  14.7  2.5  12.2 
 Lorcaserin   5.8  2.9   2.9 
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which include phentermine mg/topiramate mg extended 
release (3.75 mg/23 mg, 7.5 mg/46 mg, 11.25 mg/69 mg, 
and 15 mg/92 mg). The medication should be initiated at 
the lowest dose and taken in the morning to avoid insomnia. 
The dose can be slowly titrated after 2 weeks if the patient 
tolerates it well. If patients fail to achieve signifi cant weight 
loss at 12 weeks (at least 3 % of their total body weight), 
the dose can be further increased. However, if a patient fails 
to respond thereafter, the medication should be discontinued. 

 Data has shown that patients who take the highest dose of 
Qsymia (phentermine 15 mg/topiramate 92 mg) can achieve 
up to a 10.5 % weight loss after 2 years of treatment. In addi-
tion, a 10 % weight loss was achieved by >50 % of subjects 
in the treatment groups, whereas <12 % of placebo reached 
this goal [ 14 ]. In addition, treatment is associated with 
improvement in cardiometabolic parameters including 
improvements in both systolic and diastolic blood pressure, 
waist circumference, glucose, triglycerides, and high-density 
lipoprotein (HDL) and LDL cholesterol. 

 The most common side effects include paresthesias, diz-
ziness, dry mouth, constipation, dysgeusia, and insomnia. In 
addition, Qsymia can cause cognitive dysfunction (e.g., 
impairment of concentration/attention, diffi culty with mem-
ory, and speech or language problems, particularly word- 
fi nding diffi culties). 

 Safety concerns include an increase in heart rate and 
elevation in blood pressure. Patients with a known history 
of cardiovascular disease, cerebrovascular disease, or 
uncontrolled hypertension should not be treated with this 
medication. In addition, routine monitoring of both blood 
pressure and heart rate should be initiated during treatment. 
There is also an increased incidence of oral cleft palate and/
or cleft lip in babies of women taking topiramate during 
pregnancy. Therefore, it is important to screen patients of 
child-bearing potential with a urine pregnancy test prior to 
initiating treatment and subsequently counsel them to use 
an effective form of contraception. If a patient does become 
pregnant during therapy, the medication should be immedi-
ately discontinued. 

 Other contraindications include patients with a history of 
glaucoma and hyperthyroidism and patients receiving treat-
ment or within 14 days following treatment with monoamine 
oxidase inhibitors (MAOIs). 

 There have been a few associated lab abnormalities 
 associated with the use of Qsymia including a reduction in 
serum bicarbonate, elevated creatinine, and reduction in 
potassium. Routine lab monitoring of serum creatinine, bicar-
bonate, and potassium is recommended at baseline and peri-
odically throughout treatment. If the acidosis persists, a 
reduction or discontinuation of the medication should be con-
sidered. Patients who are taking a non-potassium-sparing 
diuretic are at particular risk and should be monitored closely. 

Lastly, weight loss may increase the risk of hypoglycemia in 
patients with type 2 diabetes mellitus treated with insulin or 
other secretagogues. These patients should be monitored 
closely and may require a reduction in their antidiabetic 
medications.  

    Lorcaserin 

 Lorcaserin became the fi rst new weight loss drug to be 
approved by the FDA in 13 years and was approved in June 
2012. Lorcaserin is a selective serotonin HT2C receptor ago-
nist. The serotonin HT2C receptor is expressed in many 
areas of the brain, including the proopiomelanocortin 
(POMC) neurons of the hypothalamus, the major area 
involved in the control of appetite and metabolism. Activation 
of POMC neurons with lorcaserin is thought to promote 
appetite suppression and increased satiety. Previously, non-
selective serotonergic agonists, including fenfl uramine and 
dexfenfl uramine, targeted not only the 2C receptor but also 
the 2B receptor, which is found in the cardiac valves. The 
medications, although effective for weight loss, were associ-
ated with a signifi cant risk of cardiac valvulopathy. The 
increased selectivity towards the 2C receptor with lorcaserin 
has been shown to mitigate the risk of valvulopathy. 

 Lorcaserin will be available as a 10 mg tablet, and the rec-
ommended dose is 10 mg twice per day. Effi cacy data has 
shown that almost 50 % of subjects treated with lorcaserin 
10 mg twice daily achieved at least 5 % weight loss at 1 year 
(nearly double the placebo group) [ 15 ].    The mean change in 
body weight was −5.8 kg (versus: −2.9 kg for the placebo 
arm) add % weight loss. In addition to weight loss,   lorcaserin     
has benefi cial effects on cardiometabolic parameters, includ-
ing blood pressure, heart rate, cholesterol, and glucose and 
insulin levels. 

 The most common side effects include headache, dizzi-
ness, fatigue, nausea, dry mouth, and constipation, and 
these are usually both mild and transient in severity. 
Certain patient populations should be cautioned with the 
use of this medication. Historically, nonselective serotonin 
agonists were associated with cardiac valvulopathy. 
However, clinical trials of lorcaserin included routine 
echocardiograms, which did not suggest an increase in val-
vulopathy. Any patient with congestive heart failure or 
known valvulopathy should likely avoid taking this medi-
cation. Patients taking other serotonergic or antidopami-
nergic agents should be monitored for the risk of serotonin 
syndrome or neuroleptic malignant syndrome. Patients 
with type 2 diabetes mellitus should be monitored closely 
for hypoglycemia, and their antidiabetic medications 
should be adjusted accordingly. This medication should be 
avoided in pregnancy or lactating women.   
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    Drug Combination Pending Approval 
by the FDA 

    Bupropion Plus Naltrexone 

 Bupropion inhibits reuptake of 5-HT, dopamine, and 
norepinephrine and is approved for the treatment of depres-
sion and smoking cessation. Naltrexone is an opioid receptor 
antagonist. Bupropion has been shown to stimulate the 
hypothalamic POMC (proopiomelanocortin) neurons to 
release alpha-melanocyte-stimulating hormone (MSH) and 
B-endorphin. Alpha-MSH mediates the anorectic effect of 
POMC, whereas B-endorphin is responsible for the auto- 
inhibitory feedback. Naltrexone blocks this negative feed-
back loop and facilitates a longer-lasting activation of POMC, 
amplifying the weight loss benefi t of bupropion. Thus, bupro-
pion acts as a catalyst for weight loss, while naltrexone has a 
complementary function to help maintain weight loss. The 
combination of bupropion plus naltrexone (Contrave™) has 
been investigated for approval as an anti- obesity treatment 
and was approved by the FDA Endocrinologic and Metabolic 
Drugs Advisory Committee in December 2010. However, the 
FDA has required long- term studies to demonstrate cardio-
vascular safety before fi nal approval. The Light Study is an 
ongoing cardiovascular outcome study, which is investigating 
the long-term safety of Contrave. 

 Phase III trials have demonstrated that subjects treated 
for 1 year achieve a mean weight loss of 5 % for naltrexone 
16 mg/bupropion SR 360 mg versus 6.1 % for naltrexone 
32 mg/bupropion SR 360 mg versus 1.3 % for placebo. 
Signifi cant side effects include headache, constipation, diz-
ziness, vomiting, and dry mouth. If approved, it will likely 
be contraindicated in those patients for which bupropion is 
currently contraindicated, including patients with a history 
of seizures, severe depression, suicidal ideation, or suicide 
attempts.   

    Diabetes Medications Providing 
a Weight Loss Benefi t (Table  16.3 ) 

       Metformin 

 Metformin is a peripherally acting antidiabetic drug that 
enhances insulin sensitivity and has been associated with a 
weight loss up to 2.5 % and is maintained during a 10-year 
period [ 9 ]. Although it is not a weight loss medication per 
se, it may be helpful in patients who are overweight or 
obese with impaired glucose tolerance or who are at risk for 
diabetes. In addition, studies have shown that metformin 

may be useful in conjunction with atypical antipsychotics 
to prevent weight gain. It is associated with gastrointestinal 
side effects, including diarrhea. However, it is a relatively 
inexpensive medication with no signifi cant long-term 
adverse effects.  

    GLP-1 Agonists 

 Liraglutide and exenatide are injectable medications cur-
rently approved for the treatment of type 2 diabetes. They act 
by mimicking the gastrointestinal incretin hormone 
glucagon- like peptide-1 (GLP-1), which is normally released 
in response to food intake. GLP-1 agonists enhance glucose- 
dependent insulin secretion, suppress inappropriate gluca-
gon secretion, and slow gastric emptying, resulting in 
improved glycemic control, decreased energy intake, and 
weight loss [ 16 ]. Exenatide is dosed twice per day, 30–60 min 
prior to meals, whereas liraglutide has an extended half-life 
and can be injected as once-daily therapy. A once-weekly 
version of exenatide has been approved, allowing for simpler 
dosing regimens for patients. Studies have shown that 
patients receiving GLP-1 analogs achieve a reduction in 
HbA1c from 0.5 % to 1.5 % and a weight loss ranging from 
1.8 to 6.0 kg [ 17 ]. 

 Liraglutide has been investigated in obese nondiabetic 
patients at doses higher than what is currently approved 
[ 18 ]. Weight loss with the use of liraglutide 3.0 mg (cur-
rently approved dose is 0.6–1.8 mg) was 7.2 kg (versus 
2.8 kg for placebo) after 20 weeks of treatment, and the 
weight loss was better maintained in a 2-year extension 
trial. 

 The most common side effects associated with GLP-1 
agonists include mild to moderate nausea, which tends to be 
transient. Other side effects include diarrhea and injection 
site reactions.    Patients to avoid the use of GLP-1 agonists 
are those with a history of pancreatitis and chronic kidney 
disease. Caution should be used with patients taking other 
antidiabetic medications, which can predispose them to 
hypoglycemia, including sulfonylureas. It is not recom-
mended to use in conjunction with insulin. Dose adjust-
ments may need to be made, and patients should be 
monitored closely.  

   Table 16.3    Expected weight loss for currently approved diabetes 
medications   

 Metformin  0.6–2.7 kg 
 GLP-1 analogs  1.8–6.0 kg 
 Pramlintide  1.5 kg 
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    Pramlintide 

 Pramlintide is a synthetic analog of amylin, which is a 
hormone co-secreted with insulin by the pancreatic beta 
cells, which acts to inhibit gastric emptying, food intake, 
and glucagon secretion. Pramlintide is approved for the 
use in both type 1 and type 2 diabetes in combination with 
insulin. It is administered via subcutaneous injection at 
doses of 60–120 μ(mu)g before meals. Pramlintide has 
been associated with modest weight loss of up to 1.5 % 
after 6 months of treatment [ 19 ].   

    Drugs Currently Under Investigation 
for the Treatment of Obesity 

    Zonisamide/Bupropion 

 Zonisamide is an antiepileptic drug approved for the treat-
ment of partial seizures. Clinically, it has been shown to 
induce weight loss as a side effect [ 20 ]. The addition of 
bupropion to zonisamide as an obesity drug was designed 
to reduce the side effects and improve the effi cacy com-
pared to either drug when administered alone. More spe-
cifi cally, it was felt that bupropion might offset the sedative 
properties associated with zonisamide, while the latter 
might reduce the possibility of seizures, a known side effect 
of bupropion [ 21 ]. 

 Patients treated with the combination zonisamide 360 mg 
plus bupropion 360 mg for 24 weeks resulted in a weight loss 
of 7.5 % [ 22 ], which was signifi cantly superior to placebo 
(weight loss of 1.4 %). Both of these doses were signifi cantly 
superior to placebo (1.4 % weight loss). The most common 
side effects include nausea, headache, and insomnia. Phase 
II studies have been completed.   

    Conclusion 

 Obesity is a chronic medical condition and, similar to other 
disease treatment paradigms, requires long-term manage-
ment. Prior to initiation of treatment, patients should have a 
comprehensive evaluation to determine the appropriate risks 
and benefi ts of a particular therapy. Patients may differ in 
their response to a medication, and it is often diffi cult to 
determine who will respond. Therefore, it is important to 
start with a low dose of a single agent and titrate up as toler-
ated. A patient may require additional agents in order to 
achieve their goals. If a patient fails to respond to the agent 
after reaching the appropriate dose, the medication should be 
discontinued, and alternative options should be pursued. 
Importantly, if successful, treatment should be continued in 
order for the patient to maintain their weight loss and avoid 
weight regain.  

    Question and Answer Section 

    Questions 

     1.    Which of the following medications does not contribute 
to weight gain?
    A.    Atenolol   
   B.    Glyburide   
   C.    Lamictal   
   D.       Loratadine       

   2.    Which of the following patients would not be a good can-
didate for the weight loss medication Qsymia?
    A.    Forty-fi ve-year-old male with BMI of 38 and hyper-

tension controlled on two agents   
   B.    Fifty-two-year-old male with BMI of 44 and a history 

of stroke   
   C.    Thirty-four-year-old female with BMI 31 with poly-

cystic ovarian syndrome   
   D.    Twenty-four-year-old male with a BMI of 29 and type 

II diabetes          

    Answers 

     1.    Answer is  C . Beta-blockers, sulfonylureas, and antihista-
mines can cause weight gain. Lamictal is a weight-neutral 
medication that can be used for seizure disorders and/or 
mood stabilization.   

   2.    Answer is  B . Patients with a history of stroke should not 
take Qsymia. Patient A is okay to use as long as the blood 
pressure is well controlled. Patient C is okay as long as 
you counsel her on the teratogenic risk and make sure she 
uses proper contraception. Patient D is okay because 
pharmacotherapy is indicated in patients with a BMI of 
29 with comorbidities related to their weight (diabetes)          

   References 

       1.    Flegal KM, Carroll MD, Kit BK, Ogden CL. Prevalence of obesity 
and trends in the distribution of body mass index among US adults, 
1999–2010. JAMA. 2012;307(5):491–7.  

    2.    Mokdad AH, Marks JS, Stroup DF, Gerberdine JL. Actual causes of 
death in the United States, 2000. JAMA. 2004;291(10):
1238–45.  

    3.    Colman E. Anorectics on trial: a half century of Federal Regulation 
of prescription appetite suppressants. Ann Intern Med. 2005;143(5):
380–5.  

    4.    Torp-Pedersen C, Caterson I, Coutinho W, Finer N, Van Gaal L, 
Maggioni A, SCOUT Investigators, et al. Cardiovascular responses 
to weight management and sibutramine in high-risk subjects: an 
analysis from the SCOUT trial. Eur Heart J. 2007;28(23):2915–23.  

    5.   FDA 2007 Draft Guidance for Industry: developing products for weight 
management.   http://www.fda.gov/downloads/AdvisoryCommittees/
CommitteesMeetingMaterials/Drugs/EndocrinologicandMetabolic
DrugsAdvisoryCommittee/UCM299133.pdf    . Accessed 25 Feb 2013.  

A.G. Powell and C. Apovian

http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/EndocrinologicandMetabolicDrugsAdvisoryCommittee/UCM299133.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/EndocrinologicandMetabolicDrugsAdvisoryCommittee/UCM299133.pdf
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/EndocrinologicandMetabolicDrugsAdvisoryCommittee/UCM299133.pdf


163

    6.    Yanovski SZ, Yanovski JA. Obesity. N Engl J Med. 2002;346:
591–602.  

    7.    Despres JP. Cardiovascular disease under the infl uence of excess 
visceral fat. Crit Pathw Cardiol. 2007;6(2):51–9.  

    8.    Stevens J. Ethnic-specifi c cutpoints for obesity vs. country-specifi c 
guidelines for action. Int J Obes Relat Metab Disord. 2003;27(3):
287–8.  

     9.    Knowler WC, Barrett-Connor E, Fowler SE, Hamman RF, Lachin 
JM, Walker EA, et al. Diabetes Prevention Program Research 
Group. Reduction in the incidence of type 2 diabetes with life-
style intervention or Metformin. N Engl J Med. 2002;346(6):
393–403.  

    10.    Cope MB, Nagy TR, Fernandez JR, Geary N, Casey DE, Allison 
DB. Antipsychotic drug-induced weight gain: development of an 
animal model. Int J Obes. 2005;29(6):607–14.  

   11.    Lee P, Kengne AP, Greenfi eld JR, Day RO, Chalmers J, Ho 
KK. Metabolic sequelae of β-blocker therapy: weighing in on the 
obesity epidemic? Int J Obes. 2011;35(11):1395–403.  

    12.    Zimmerman U, Kraus T, Himmerich H, Schuld A, Pollmacher T. 
Epidemiology, implications and mechanisms underlying drug- 
induced weight gain in psychiatric patients. J Psychiatry Res. 
2003;37:193–220.  

    13.    Munro JF, MacCuish AC, Wilson EM, Duncan LJ. Comparison of 
continuous and intermittent anorectic therapy in obesity. BMJ. 
1968;1:352–4.  

    14.    Garvey WT, Ryan DH, Look M, Gadde KM, Allison DB, Peterson 
CA, et al. Two-year sustained weight loss and metabolic benefi ts with 
controlled-release phentermine/topiramate in obese and overweight 

adults (SEQUEL): a randomized, placebo-controlled, phase 3 
extension study. Am J Clin Nutr. 2012;95(2):297–308.  

    15.    Fidler MC, Sandchez M, Raether B, Weissman NJ, Smith SR, Shanahan 
WR, et al. BLOSSOM Clinical Trial Group. A one-year random-
ized trial of lorcaserin for weight loss in obese and overweight adults: 
the BLOSSOM trial. J Clin Endocrinol Metab. 2011;96:3067–77.  

    16.    Bray GA, Greenway FL. Pharmacological treatment of the over-
weight patient. Pharmacol Rev. 2007;59:151–84.  

    17.    Siram AT, Yanagisawa R, Skamagas M. Weight management in 
type 2 diabetes mellitus. Mt Sinai J Med. 2010;77:533–48.  

    18.       Astrup A, Rössner S, Van Gaal L, Rissanen A, Niskanen L, Al 
Hakim M, et al. Effects of liraglutide in the treatment of obesity: a 
randomized, double-blind, placebo-controlled study. Lancet. 2009;
374(9701):1606–16.  

    19.    Aronne LJ, Halseth AE, Burns CM, Miller S, Shen LZ. Enhanced 
weight loss following coadministration of pramlintide with sibutra-
mine or phentermine in a multicenter trial. Obesity. 2010;18(9):
1739–46.  

    20.    Oommen KJ, Mathews S. Zonisamide, a new anti-epileptic drug. 
Clin Neuropharmacol. 1999;22:192–200.  

    21.    Gadde KM, Yonish G, Foust MS, Wagner HR. Combination ther-
apy of Zonisamide and Bupropion for weight reduction in obese 
women: a preliminary randomized open label study. J Clin 
Psychiatry. 2007;68:1226–9.  

    22.    Fujioka K, Greenway F, Cowley M, Guttadauria M, Robinson J, 
Landbloom R, et al. The 24 week experience with a combination 
sustained release product of zonisamide and bupropion; evidence of 
an encouraging benefi t: risk profi le. Obesity. 2007;15 Suppl 1:A85.    

16 Pharmacotherapy Management of Obesity



165C. Still et al. (eds.), The ASMBS Textbook of Bariatric Surgery: Volume 2: Integrated Health,
DOI 10.1007/978-1-4939-1197-4_17, © Springer Science+Business Media New York 2014

           Chapter Objectives 

     1.    To review current practices for medical preparation of the 
bariatric surgery patient   

   2.    To identify medical factors that may affect risk and when 
to intervene to reduce risk   

   3.    To identify and address those factors that may diminish 
the probability of successful long-term weight loss and 
nutritional safety      

    Introduction 

 Bariatric surgery has become the preferred treatment for 
patients with refractory extreme obesity associated with 
impaired health and quality of life. Since 1991 when bariat-
ric surgery became an accepted treatment for severe obesity, 
these procedures have become widely recognized for their 
therapeutic potential and have become important service 
lines at most university and community medical centers 
throughout the country. An important component of the evo-
lution of bariatric surgery has been the improvement in sur-
gical outcomes during this period. In 1991, best practice 
mortality rates for bariatric surgery were 0.5–01.5 %. Present 
best practice mortality rates from large patient registries are 
0.1–0.3 % [ 1 ]. Despite improved outcomes and increasing 
popularity, the number of bariatric procedures has recently 
plateaued after major increases. Possible explanations for 
this include the increased fi nancial burden for society to sup-

port a procedure costing an estimated $25,000, limitations 
imposed by insurance providers for this treatment, and the 
failure to include obesity care as an essential health benefi t 
for insurance coverage. 

 It is estimated that 5.7 % of the American population suf-
fers from extreme obesity, which means that the patient pool 
eligible for this treatment approximates 17 million. A recent 
estimate for current bariatric surgical volume was about 
250,000 bariatric procedures for 2012. This indicates that 
only 1.5 % of the eligible patient population has access to this 
treatment at present. In the midst of this major treatment 
access situation, it is also apparent that surgical mortalities 
still occur and that bariatric surgery is not always successful. 
Therefore, obesity treatment centers must continue to improve 
processes for patient preparation and selection for surgery, 
thereby improving the value of this treatment  modality. This 
chapter will review current practices for medical preparation 
of the bariatric surgery patient. The overall objectives of the 
preoperative preparation for bariatric surgery are as follows:
•    To confi rm that bariatric surgery is indicated for the 

patient and that the benefi ts of bariatric surgery outweigh 
the risks  

•   To identify medical factors that may affect risk and inter-
vene to reduce risk when necessary  

•   To identify and address those factors that may diminish 
the probability of successful long-term weight loss and 
nutritional safety     

    Physician Education 

 A large fraction of referrals for bariatric surgery are patient 
driven. Severely obese patients learn about the therapeutic 
effi cacy of bariatric surgery from acquaintances who have 
achieved successful surgical weight loss, from the media, or 
from Internet research. Many community primary care pro-
viders have a lack of confi dence in managing obesity. Several 
recent surveys of primary care physicians indicate that they 
perceive obesity care as frustrating, largely ineffective, and 
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poorly reimbursed. Many are reluctant to prescribe medica-
tions for weight loss or to refer patients for bariatric surgery. 
Others lack the offi ce equipment to effectively examine 
extremely obese patients. Bariatric treatment centers need to 
be aware of the important role of the primary care physician 
in obesity care and do a better job of involving the primary 
care physician in the management of patients. Possible strat-
egies to bring this about are listed in Table  17.1 .

   Improved collaboration between obesity treatment cen-
ters and primary care physicians will increase the primary 
care physician’s comfort level with obesity care and enhance 
referrals for bariatric surgery. It will reduce the travel burden 
for surgical patients as more of the preoperative workup and 
the postoperative follow-up can occur in the community.  

    Patient Education 

 Bariatric surgery is unique among surgical procedures in that 
it does not eradicate a disease, is non-curative, and requires 
patient participation in the form of changes in lifestyle and 
behavior for long-term successful weight control. The fact 
that 10–25 % of patients who undergo bariatric procedures 
will struggle and ultimately fail in achieving long-term suc-
cessful weight control is likely related to poor patient com-
pliance with necessary lifestyle and behavioral changes. The 
ultimate success of bariatric surgery may well depend on the 
quality of patient education and the ability of the patient to 
understand and comply with diet and nutritional expecta-
tions. Prospective patients should be familiar with the ratio-
nale for surgical treatment of severe obesity including the 
major health risks and poor quality of life that are associated 
with extreme obesity as well as the lack of success with non-
surgical weight-loss treatments. 

 Candidates for bariatric surgery should be aware of the 
eligibility criteria and the clinical indications for this surgery 
(Table  17.2 ), as well as the variability among insurance pro-
viders in regard to requirements for coverage.

   Candidates must understand that the patient education 
process as well as the medical and behavioral evaluations 

will each provide the surgical team with information that 
will infl uence the program’s decision to offer bariatric sur-
gery. Prospective patients should be made aware of the dif-
ferent surgical procedures that are offered, as well as the 
anticipated weight-loss results and complications of each 
procedure. The advantages and disadvantages of each proce-
dure should be discussed. Because patients often have unre-
alistic expectations about weight loss after bariatric surgery, 
they should be made aware of the collective weight-loss 
results of the patients in the program or published literature 
and the risk of weight-loss failure. In addition, the evaluating 
team should make the patient aware of the potential impact 
of existing comorbid medical, psychological, and/or behav-
ioral factors on anticipated weight loss. The individual pro-
cedure complication rates, both early and late, as well as risk 
of mortality should be shared with patients. Finally, the 
importance of follow-up, patient networks, and participation 
in support groups should be emphasized. Additional topics 
for the appropriate education of bariatric surgery candidates 
are listed in Table  17.3 .

   It is apparent that the process of patient education for bar-
iatric surgery is labor intense and time consuming. Most suc-
cessful bariatric surgery programs have developed teaching 
modules, collected patient education information on Web 
sites, and integrated successful patients in the patient educa-
tion process. 

 Recent observational studies suggest that factors such as 
income, socioeconomic status, race, level of insurance cov-
erage, and access to educational resources such as the 
Internet may infl uence the level of patient comprehension 
regarding bariatric surgery as well as early weight-loss out-
comes. If bariatric surgery is to be offered to a greater frac-
tion of the eligible patient pool, increased time and resources 
should be directed to the patient education process and 
efforts to monitor patient understanding.  

   Table 17.1    Strategies to increase the involvement of primary care 
physicians in obesity management of patients   

 Strategies to involve primary care physicians in obesity management 

 Improve communications between referring providers and obesity 
treatment programs 
 Implement regional and national CME programs for primary care 
providers to disseminate current information regarding indications, 
outcomes, risk-benefi t, and complications of bariatric surgery 
 Involve interested primary care providers in the preoperative and 
postoperative management of bariatric patients 
 Encourage participation of interested primary care physicians as 
bariatricians in multidisciplinary obesity centers 

   CME  continuing medical education  

   Table 17.2    Criteria for patient eligibility for bariatric surgery   

 Eligibility criteria for bariatric surgery 

 Body mass index (BMI) ≥ 40 kg/m 2  or ≥35 kg/m 2  with comorbid 
illness 
 Failure of medical weight-loss treatments 
 Absence of major contraindication for surgery 

   Table 17.3    Topics for the appropriate education of bariatric surgery 
candidates   

 Information for bariatric surgery candidates 

 Success and failure rates of the different operative procedures 
 The proven health benefi ts of bariatric surgery 
 The risks and outcomes of open versus laparoscopic procedures 
 The importance of physical activity and exercise on surgical 
weight-loss success 
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    Patient Informed Consent 

 The uniqueness of bariatric surgery justifi es a comprehensive 
informed consent process, which is complimentary to the 
patient education process and may provide information 
for patient selection. Much of the information conveyed to 
patients in the education sessions should be summarized in the 
informed consent document, which the patient must read, 
understand, and sign prior to surgery. Many programs hold pro-
spective patients accountable for the information involved in 
education and informed consent by administering some form 
of examination before surgery. This is an important aspect of 
patient selection for surgery as signifi cant cognitive impair-
ment is felt to be a contraindication for surgery. The assessment 
of the degree of patient learning in the form of a preoperative 
examination will provide programs with direct feedback 
regarding the effi cacy of the patient education process.  

    Initial Patient Assessment 

 Severely obese patients are often victims of discrimination, 
and treatment centers should be mindful of this in the creation 
of a supportive environment, which acknowledges the limita-
tions of the extremely obese. Offi ce resources should include 
nearby parking, oversized wheelchairs, furniture, gowns, and 
blood pressure cuffs, accessible exam tables, and a scale in a 
private area. A detailed weight history should be obtained 
including weights at different times of life, highest weight, 
family history of obesity, and success with weight- loss efforts. 
Previous success with prior weight loss and weight mainte-
nance indicates the potential to make some lifestyle changes 
and diminish food intake for a sustained period. In this dis-
cussion, providers should attempt to understand the potential 
barriers to successful weight loss as well as the extent of 
patient motivation. A young mother who contemplates bariat-
ric surgery in order to be there for her grandchildren has a 
more rational motivation than the same individual who wishes 
to lose weight in order to improve her sex appeal. The major 
incentive for patients seeking bariatric surgery should be to 
improve health. A detailed diet history, which includes an 
assessment of eating behavior, food preferences, and meal 
size, will, on occasion, provide information that may be of 
importance in selecting the optimal surgical procedure. 
An assessment of the amount of preparation, research, and 
inquiry done by the patient in advance of the consultation 
will provide information about motivation and intellectual 
capacity—important factors in patient selection. 

 The medical history should focus on those conditions that 
may increase surgical risk or cause complications during 
weight loss. Surgical risk factors include a history of throm-
boembolism, unstable coronary artery disease, active conges-
tive heart failure, smoking, obstructive sleep apnea, obesity 

hypoventilation, chronic liver disease, and superobesity 
(body mass index [BMI] > 50 kg/m 2 ). Additional information 
in the patient history should include information about alco-
hol consumption and drug use as well as details of the home 
environment. The extent of patient support in the home envi-
ronment is felt to be an important factor in patient selection. 

 Some assessment of the level of physical activity is an 
important part of the patient history. Increases in physical 
activity should be a recognized component of any compre-
hensive weight control program and is increasingly recog-
nized as an important behavior adaptation necessary for 
optimal results following bariatric surgery, as well as preser-
vation of muscle and bone mass during surgical weight loss. 
In addition, aerobic fi tness may be a predictor of surgical 
risk [ 2 ]. A recent study of bariatric surgery candidates using 
activity diaries and accelerometers indicated that BMI is 
inversely related to the amount and intensity of daily exer-
cise—that 20 % of bariatric surgery candidates are sedentary 
and that 20 % are quite active [ 3 ]. Additional studies of pre-
operative and postoperative physical activity levels are nec-
essary to determine if activity levels are truly predictors of 
surgical risk and weight-loss outcome. 

 The physical examination of the patient with extreme 
obesity is limited by the extent and thickness of subcutane-
ous adipose tissue, which makes it diffi cult to detect neck 
vein distension, the intensity of heart sounds, adventitious 
heart sounds, and the clinical assessment of liver size. 
Nevertheless, certain aspects of the exam are important. 
These include an accurate blood pressure, heart rate, patient 
height, weight, and BMI calculation. Resting pulse rates in 
extreme obesity may be surprisingly high. Recognition of 
this will assist in the interpretation of tachycardia occurring 
after surgery. Careful cardiopulmonary assessment and a 
search for signs of Cushing’s disease are important in the 
exam. The presence of leg edema is very common in extreme 
obesity, and often the clinical exam will not provide clues as 
to the etiology. 

 The routine laboratory assessment will assist in assessing 
organ function, degree of metabolic disturbance associated 
with obesity, nutritional status, and possible causes of obe-
sity. Table  17.4  lists the recommended laboratory tests for 
bariatric surgery candidates [ 4 ].

       Behavioral Assessment 

 It is now generally accepted that those patients with the best 
health outcomes after bariatric surgery are those who are 
able to implement changes in behavior, which include adher-
ence to a regular nutritional and exercise plan and the acqui-
sition of coping skills that eliminate the reliance on food in 
response to emotional stress. Failure to make the necessary 
behavioral changes can lead to weight-loss failure, nutritional 
complications, and major depression after bariatric surgery. 
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Recognition of the importance of behavioral change has 
increased the role of the behavior/psychological assessment 
in the patient evaluation/selection process. Although a psy-
chological evaluation has been a best practice recommenda-
tion since the inception of bariatric surgery and is now a part 
of patient evaluation in most bariatric surgery centers, there 
are no accepted guidelines for assessment procedures. The 
reader is referred to recent reviews, which outline the pub-
lished structured interviews available [ 4 ]. 

 The behavioral evaluation should consist of an assess-
ment of those factors considered important for weight-loss 
success and a psychological assessment to look for psycho-
pathology. Factors known to infl uence outcome include 
social support systems, interpersonal relationships, marital 
satisfaction, past diet success, or other evidence of behav-
ioral change and an understanding of risks, benefi ts, and 
requirements for success in bariatric surgery. In addition, the 
assessment should include an evaluation of cognitive abil-
ity—an area of increasing importance in patient selection. 

 Bariatric surgery candidates have a greater prevalence of 
psychopathology than that of the general population. The 
more common conditions encountered are depression and 
binge eating disorders. Other conditions found less fre-
quently include anxiety disorders, substance abuse, psycho-
sis, and inability to provide informed consent. In a review of 
459 bariatric surgery candidates, Pawlow et al. found that 
81.5 % were referred for immediate surgery with no psycho-
logical contraindications. For 15.8 %, surgery was deferred 
for psychological or psychiatric treatment, and for 2.7 %, 
surgery was contraindicated for mental health reasons [ 5 ]. 
A survey of bariatric programs from the University of 
Virginia revealed that the common mental health conditions 
recognized as contraindications for bariatric surgery 
included active drug and alcohol abuse, uncontrolled schizo-
phrenia, severe mental retardation, lack of knowledge about 
surgery, and evidence of poor compliance [ 6 ]. Other generally 

accepted behavioral contraindications to bariatric surgery 
include recent suicide attempts, active psychosis, and bor-
derline personality. Behavioral issues, which may mandate 
additional preoperative counseling or treatment and/or post-
operative adjuvant behavioral treatment, include suboptimal 
control of a mental illness, moderate to severe binge eating 
disorder, and inadequate home support system. 

 Another area of importance in the mental health evalua-
tion is related to possible patient benefi ts of obesity. 
Surprising numbers of patients with severe obesity have a 
childhood history of sexual abuse. For these patients, obesity 
may be protective from emotional trauma and surgical 
weight loss may activate major emotional stress. Preliminary 
evidence indicates that these patients should be identifi ed 
and considered for mental health treatment as an adjuvant to 
bariatric surgery. 

 Unfortunately, little is known about how psychological 
and behavioral factors infl uence long-term surgical out-
comes. Those who have tried to manage the postoperative 
bariatric surgery patient with noncompliant eating behavior 
know how labor intense and frustrating this can be. Improved 
methods to recognize these patients in advance of surgery are 
badly needed as well as better strategies for behavioral and 
mental health management in the perioperative period.  

    Comprehensive Medical Evaluation 

 Extreme obesity is associated with many comorbid conditions 
that increase the risk of cardiovascular disability and death. 
This cardiovascular risk increases with increasing BMI. 
The following are clinical fi ndings of concern and indications 
for additional preoperative cardiopulmonary workup [ 7 ]:
•    History or evidence of atherosclerotic cardiovascular 

disease  
•   Congestive heart failure  
•   Hypertension  
•   Pulmonary hypertension  
•   Cardiac arrhythmia  
•   Thromboembolism  
•   Limited exercise capacity    

 These conditions are more likely to be present in those 
with superobesity and older patients with extreme obesity of 
longer duration.  

    Respiratory 

 Respiratory problems and respiratory symptoms are com-
mon in patients with extreme obesity. Limited exercise toler-
ance, especially when breathlessness is the limiting factor, 
is common and a nonspecifi c fi nding because of the many 
respiratory abnormalities and deconditioning associated 

   Table 17.4    Recommended laboratory tests for bariatric surgery 
candidates   

 Routine laboratory testing for bariatric surgery 

 Fasting blood glucose 
 Lipids Studies: cholesterol, triglycerides, HDL cholesterol, LDL 
cholesterol 
 Chemistry profi le: renal function and liver function 
 Complete blood count 
 Ferritin, vitamin B12 levels 
 TSH 
 25-Hydroxyvitamin D 
 Fat-soluble vitamins (if a malabsorptive procedure is a 
consideration) 
 Screen for Cushing’s syndrome when indicated 

  Adapted from Collazo-Clavel et al. [ 4 ] 
  HDL  high-density lipoprotein,  LDL  low-density lipoprotein,  TSH  thyroid-
stimulating hormone  
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with extreme obesity. Many sedentary obese patients have 
signifi cant impairment of pulmonary function in the absence 
of symptoms. The physiologic changes in lung function 
associated with obesity are listed in Table  17.5 .

   In general, these alterations in pulmonary function are 
related to BMI, and many patients with high BMI may have 
signifi cant reductions in lung volume in the absence of symp-
toms. The reduction in lung volume found in obese patients is 
clinically important because of its association with small air-
way closure and atelectasis resulting in ventilation/perfusion 
(V/Q) mismatch and resting hypoxemia in some patients—
especially in the recumbent position. Preoperative pulmonary 
function tests are indicated for those bariatric surgery candi-
dates with documented pulmonary conditions, those with 
limited exercise tolerance because of dyspnea, for patients 
with a history of heavy smoking, and those with BMI ≥ 60. 
Since pulmonary function is signifi cantly reduced in the fi rst 
few days following open or laparoscopic upper abdominal 
surgery, preoperative pulmonary function testing will identify 
those patients at highest risk for hypoxemia and respiratory 
failure. Perioperative hypoxemia is frequent in postoperative 
bariatric surgery patients and correlates with reduced periop-
erative tissue oxygenation, which has been recently docu-
mented following bariatric surgery [ 8 ]. Tissue hypoxia will 
adversely affect tissue resistance to infection as well as anas-
tomotic and wound healing. 

 Obesity hypoventilation is also a common occurrence in 
bariatric surgery candidates. An elevation of the bicarbonate 
level on the electrolyte panel may be a clue to this. For those 
patients deemed at risk, preoperative pulmonary function 
studies and arterial blood gas analysis will provide informa-
tion for planning perioperative respiratory care and use of 
supplemental positive pressure ventilator support. 

 Sleep disordered breathing, like hypoventilation, is com-
mon among bariatric surgery candidates and should be con-
sidered in any patient with polycythemia or a history of 
regular snoring, nocturnal gasping or choking, witnessed 
apnea episodes, or daytime sleepiness. Obstructive sleep 
apnea (OSA) with its associated hypoxia is an important 
cause of pulmonary hypertension and right heart failure, 
major risk factors for bariatric surgery. Detection of pulmo-
nary hypertension and right heart failure in patients with 
extreme obesity is diffi cult as symptoms are nonspecifi c, 
ankle and leg edema are common in extreme obesity, and 
clues like neck vein distension and hepatojugular refl ux are 

obscured by subcutaneous fat. Patients suspected of having 
obstructive sleep apnea should have this diagnosed by sleep 
study and treated by nocturnal continuous positive airway 
pressure (CPAP) via nasal mask. This treatment will improve 
nocturnal hypoxia and pulmonary vasoconstriction, which 
will improve right ventricular working conditions. 

 Common causes of pulmonary hypertension in extreme 
obesity include left ventricular failure, chronic thromboem-
bolism, and obstructive sleep apnea. Clinical and electrocar-
diogram (ECG) evidence of right heart failure occurring may 
not be present, even though signifi cant pulmonary hyperten-
sion is diagnosed by right heart catheterization. 

 The proven surgical risks associated with long-standing 
heavy smoking are well known to surgeons. Chronic nicotine 
use is associated with vasoconstriction and tissue hypoxia, 
the mechanism for the increase in surgical site infections for 
heavy smokers. Most bariatric surgery programs insist on 
cessation of smoking as the smoking risks decline with eight 
weeks of abstinence. A recent National Surgical Quality 
Improvement Program (NSQIP) study in a bariatric Veterans’ 
Affairs (VA) population documents smoking as a risk factor 
for surgical complications and postoperative ventilator 
dependence [ 9 ]. Patients currently nonsmoking with histo-
ries of heavy smoking may also be at increased risk. These 
patients should be considered for preoperative pulmonary 
function studies and pulmonary consultation in order to opti-
mize lung function before surgery.  

    Cardiac 

 Extreme obesity is associated with potentially harmful 
changes in cardiac structure and function, a process called 
maladaptive remodeling [ 10 ]. Obesity is associated with 
increased metabolic demands, increased cardiac work, 
increased blood volume, and increased cardiac output. In 
response to this increased circulatory demand, cardiac cham-
bers begin to dilate, which increases wall tension. In order to 
compensate for an increased wall stress, myocardial mass 
increases resulting in ventricular hypertrophy. Systemic 
hypertension, common in severe obesity, is an added stimu-
lus to ventricular hypertrophy. Autopsy studies in the 
severely obese demonstrate that cardiac weight is directly 
proportional to BMI. With longer durations of severe obe-
sity, the hypertrophied heart commonly demonstrates 
impaired diastolic and also, less commonly, impaired sys-
tolic function, which may progress to congestive heart fail-
ure. When the process of maladaptive cardiac remodeling 
eventually progresses to congestive heart failure, the diagno-
sis of obese cardiomyopathy is established. The risk of obese 
cardiomyopathy and heart failure rises steeply after 10 years 
of extreme obesity. The impact of bariatric surgery on car-
diac physiology is exciting and an area of intense interest as 

   Table 17.5    Changes in lung function that are associated with obesity   

 Alterations in pulmonary function associated with obesity 

 Reduced compliance of the lungs and chest wall 
 Increased respiratory resistance 
 Increased work of breathing 
 Reduced lung volumes 

17 Medical Preparation for Bariatric Surgery



170

post-bariatric surgery weight loss has been shown to result in 
reduction in ventricular wall thickness and chamber size as 
well as improvements in systolic and diastolic function. 
This process has been termed “reverse remodeling” [ 11 ]. 

 Atherosclerotic cardiovascular disease is also frequent in 
extreme obesity. This risk is infl uenced by common comor-
bid conditions including diabetes, hyperlipidemia, chronic 
infl ammation, and a prothrombotic state. Diagnosed or 
occult coronary artery disease will increase the risk in bariat-
ric surgery. The exact prevalence of coronary disease in bar-
iatric surgery candidates is unknown, but acute cardiac 
complications following bariatric surgery are well known 
and occur in 0.7–1.5 % of patients [ 9 ]. The Revised Cardiac 
Risk Index [ 12 ] identifi es risk factors for perioperative com-
plications in the general population as specifi c predictors for 
cardiovascular complications after surgery. These risk  factors 
are listed in Table  17.6 .

   These risk factors are derived from studies of large num-
bers of patients undergoing elective noncardiac surgical pro-
cedures. The risk of a cardiovascular complication increases 
with the number of risk factors present. Although such an 
index has not as yet been established for patients with 
extreme obesity, it is likely that these risk factors should be 
used in decision-making regarding the need for additional 
cardiovascular studies. It is quite likely that young patients 
who are not superobese and who have no risk factors do not 
need routine detailed cardiovascular testing. In bariatric 
patients with multiple risk factors, additional cardiovascular 
testing is indicated in order to initiate treatments to reduce 
risk and to better prepare for perioperative management and 
resource allocation. 

 There are no guidelines for the necessity of additional 
noninvasive cardiovascular testing in severe obesity. 
Recommendations are derived from the published guidelines 
for cardiac evaluation for noncardiac surgery  [ 12 ]. A func-
tional assessment of exercise capacity is an essential part of 
the evaluation. A series of questions should be asked to 
assess the individual’s capacity to perform common daily 
tasks ranging from self-care tasks to housework, climbing 
one or two fl ights of stairs, walking 1–2 blocks at 4 mph up 
to jogging. A patient with known coronary artery disease and 

on treatment in a regular physical exercise program may be 
of less cardiovascular concern than a patient with risk factors 
who has a very limited functional capacity. Aerobic exercise 
capacity has been studied in bariatric surgery candidates and 
the fi ndings are striking in that aerobic fi tness levels in 
extreme obesity are similar to those seen in patients with 
varying degrees of heart failure [ 13 ]. Exercise testing is also 
a possible predictor of major postoperative complications as 
they appear to cluster in patients with major limitations in 
maximal oxygen consumption [ 2 ]. Cardiovascular physio-
logic changes associated with extreme obesity are summa-
rized in Table  17.7 .

   Exercise testing is an important component of noninva-
sive cardiac testing, because it may demonstrate symptoms 
and signs of ischemia in patients with occult and asymptom-
atic disease that is clinically signifi cant. As many bariatric 
surgery candidates are not able to exercise because of 
extreme obesity, dobutamine may be substituted for exercise 
to produce cardiovascular stress. A stress test using ECG is 
usually of little value because of diffi culties obtaining ade-
quate tracings. Stress echocardiography is a more accurate 
method of assessing cardiac structure and function in extreme 
obesity. When external ultrasound quality is limited by echo-
cardiography windows and adequate images, consideration 
should be given to transesophageal ultrasound with stress 
administered to achieve an adequate heart rate. The accuracy 
of thallium scanning is reduced in patients with extreme 
obesity and is of little value.  

    Thrombosis 

 Obesity is also a risk factor for arterial and venous throm-
bosis through a variety of mechanisms involving substances 
secreted by adipose tissue, direct effects on the coagulation 
factors, oxidative stress, and the association with chronic 
infl ammation. Adipose tissue substances that stimulate 
thrombosis include leptin, resistin, tumor necrosis factor- 
α   (alpha) (TNF-α[alpha]), and interleukin 6. Coagulation 
factors known to be elevated in obesity include plasmino-
gen activator inhibitor-1 (PAI-1), fi brinogen, tissue factor, 
factor VII, and factor VIII. The chronic infl ammatory state 
associated by obesity is driven by infl ammatory cytokines 
interleukin 6 and TNF-α(alpha) and is associated with a 

   Table 17.6    Cardiac risk factors following surgery   

 Risk factors for cardiovascular complications following surgery 

 Major surgery (abdominal, thoracic, vascular) 
 History of coronary artery disease (MI, chest pain, previous coronary 
revascularization) 
 History or clinical fi ndings of congestive heart failure 
 History of cerebrovascular disease 
 Preoperative treatment with insulin 
 Preoperative creatinine level >2 mg/dl 

  Adapted from Lee et al. [ 12 ] 
  MI  myocardial infarction  

   Table 17.7    Changes in cardiovascular physiology in extreme obesity   

 Cardiovascular physiology in extreme obesity 

 Heart rate at rest  ↑ 
 Cardiac output at rest  ↑ 
 Stroke volume at rest  ↑ 
 Ventricular wall thickness  ↑ 
 Maximal exercise O 2  consumption  ↓ 
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prothrombotic state. Obesity is associated with increased 
production of pro- oxidant substances that promote endothe-
lial dysfunction and platelet aggregation, which promotes 
thrombosis. The prothrombotic conditions associated with 
obesity contribute to the cardiovascular risks in obesity and 
the cardiovascular complications following bariatric surgery. 
These metabolic changes form the rationale for aggressive 
pharmacotherapy for thrombosis prevention during the 
perioperative period. The prothrombotic tendencies in obesity 
improve with weight loss, another exciting area in bariatric 
surgery outcomes [ 14 ]. 

 Many bariatric surgery candidates are taking oral agents 
for long-term anticoagulation for indications related to car-
diovascular disease treatment or prevention.    Patients with 
chronic atrial fi brillation or prosthetic heart valves will 
require anticoagulation during the preoperative period, tran-
sition to heparin or low-molecular-weight heparin before 
surgery, and aggressive perioperative prophylaxis with hepa-
rin or low-molecular-weight heparin with transition to full 
anticoagulation while under close surveillance. Heparin and 
low-molecular-weight heparin should be dosed on the basis 
of patient body weight.  

    Risk-Benefi t Analysis 

 The decision to offer bariatric surgery, when to proceed with 
surgery, and which operation to offer should be driven by the 
preoperative comprehensive assessment. Risk issues to be 
carefully considered include the operative risks based on 
patient health factors and an analysis of predictors of a suc-
cessful long-term weight-loss result. For a high-risk patient 
who does not appear motivated and capable of the necessary 
lifestyle changes, the surgical risks may be deemed greater 
than the anticipated benefi t. 

 The advent of institutional and administrative databases 
as well as clinical registries have allowed for the identifi ca-
tion of patient factors that increase the surgical risks of bar-
iatric surgery. Proven risk factors for surgery include older 
age, high BMI, male gender, congestive heart failure, 
chronic liver disease, pulmonary hypertension, and severe 
sleep apnea with hypoventilation. There are several bariat-
ric risk scoring tools that are now available to assist bariat-
ric programs in identifying high-risk patients. DeMaria 
et al. developed the Obesity Surgery Mortality Risk Score 
for Gastric Bypass [ 15 ] from a multivariate analysis of a 
single institution experience with 2,075 open and laparo-
scopic gastric bypass patients and 31 fatalities with a 
30-day mortality of 1.5 %. Risk factors identifi ed included 
male gender, a BMI ≥ 50 kg/m 2 , hypertension, thromboem-
bolism risk, and age ≥ 45 years. Each of these risk factors 
contributed to a single point in the risk score. This risk 
score was subsequently validated in a study of 4,431 
patients [ 16 ]. 

 Turner et al. developed a nomogram for predicting surgical 
complications using data from the NSQIP database in a study 
of 32,426 patients. Risk factors identifi ed included low 
serum albumin, high BMI, older age, and functional depen-
dence [ 17 ].  Most recently, a mortality risk calculator was 
developed by Ramanan et al. using NSQIP data from 21,891 
patients. Identifi ed risk factors included higher age, BMI, 
dyspnea at rest, previous percutaneous coronary intervention, 
a history of peripheral vascular disease requiring revascular-
ization or amputation, and chronic corticosteroid use. This 
risk calculator was validated in 10,998 patients [ 18 ]. 

 The ability to identify high-risk patients during the preop-
erative preparation allows for more intense focus and atten-
tion to these patients as they proceed through the evaluation 
phase, better decision-making regarding fi tness for surgery, 
and better preparation for surgery and the necessary resources 
for the perioperative period. Close collaboration between the 
surgeon, the bariatric physician, and specialists is essential 
for patient selection and optimal outcomes.  

    Risk Reduction Strategies 

 Opportunities to reduce risk relate to the patient’s comorbid 
disease burden and to behavioral, educational, or social fac-
tors that may be barriers to long-term weight-loss and health 
success. The study of the effi cacy of bariatric risk reduction 
during the preoperative period is a new and important area of 
study in bariatric surgery. Little is known regarding the effects 
of intensive psychological counseling, behavioral treatment, 
or patient education, used either before surgery, or as an adju-
vant treatment. Additional studies are needed to see if patients 
with behavioral or mental health conditions that reduce the 
likelihood of a successful weight-loss result can be improved 
with more intensive mental health treatment. 

 Supervised weight loss in the preoperative period has been 
used as a method of risk reduction by bariatric programs. The 
catabolism associated with the use of hypocaloric diets or 
very low calorie diets does not contribute to nutritional or 
wound healing problems affecting surgical outcomes. 
A recent study of 881 patients from Geisinger Medical Center 
[ 19 ], where supervised preoperative weight loss is strongly 
encouraged during the 6 -month preoperative program, found 
that 67 % of the patients were able to lose more than 5 % of 
excess body weight and 48 % were able to lose more than 
10 % of excess body weight. Weight loss of this magnitude in 
extreme obesity will improve physiology by lowering blood 
pressure, improving glucose control, inducing spontaneous 
diuresis in those with expanded extracellular fl uid volume, 
and improving pulmonary gas exchange. Additional benefi -
cial effects of preoperative weight loss include an increase in 
mobility and exercise tolerance, a reduction in liver size, and 
an opportunity for the bariatric program to confi rm the 
patient’s ability to change behavior. 
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 The effects of preoperative weight loss on outcomes in 
bariatric surgery have been studied in a number of small 
observational studies with inconclusive results. In the largest 
study of 881 patients, Still et al. demonstrated that preopera-
tive weight loss was associated with a shorter hospital length 
of stay [ 19 ]. Benotti et al. subsequently reviewed the same 
patient cohort and demonstrated that preoperative weight 
loss was associated with reduced surgical complications 
[ 20 ]. The favorable effect of preoperative weight loss on 
30-day complication rates was recently demonstrated in a 
multicenter, randomized controlled trial of 273 patients com-
paring a 2-week very low calorie diet with usual diet [ 21 ]. 
Additional controlled studies investigating the benefi cial 
effects of preoperative weight loss and its effect on patient 
physiology and surgical complications are needed. Short- 
term preoperative weight loss is achievable in bariatric surgi-
cal candidates using hypocaloric diets, very low calorie diets, 
pharmacotherapy, less invasive endoscopic procedures, or 
various combinations of these therapies. The ability to iden-
tify high-risk bariatric candidates and to intensify risk reduc-
tion treatments should favorably infl uence surgical results.  

    Conclusion 

 Bariatric surgeons have made great progress since the intro-
duction of minimally invasive bariatric surgery. Major com-
plication rates following bariatric surgery are similar to 
complication rates following cholecystectomy. In the era of 
expanding bariatric surgery treatment to more of the popula-
tion who may benefi t from this treatment, bariatric programs 
need to refi ne and reformat preoperative patient assessment 
techniques and treatments in order to identify early patients 
who are at risk for early surgical complications and later 
struggles with health and weight loss. Early identifi cation of 
these patients will increase the program focus on these 
patients and the development of risk reduction strategies. 
The unique knowledge and skill of the experienced bariatric 
surgeon, the close collaboration with the multidisciplinary 
bariatric program personnel, and strategic input from consul-
tants should be components of the important task of patient 
selection for surgery.

  Many are called, but few are chosen. Matthew 22:14 

       Question and Answer Section 

    Questions 

     1.    The following are risk factors for operative mortality after 
bariatric surgery except:
    A.    Older age   
   B.    High BMI   

   C.    Congestive heart failure   
   D.    Female gender   
   E.    Limited exercise capacity       

   2.    In a patient with extreme obesity for 20 years, surgeons 
can expect diminished cardiac reserve related to struc-
tural and functional changes in the heart.
    A.    True   
   B.    False       

   3.    Which patient requesting bariatric surgery is least likely 
to be successful in achieving long-term weight loss after 
bariatric surgery?
    A.    A 54-year-old college professor with syndrome X, 

depression, and a BMI of 51.   
   B.    A 35-year-old with a BMI of 54, hypertension, and 

compulsive eating behavior   
   C.    A 35-year-old single mother of 4, with a BMI of 50, 

receiving disability from Medicare, who admits to 
using marijuana and other recreational drugs   

   D.    A 45-year-old female with a BMI of 56, type II diabe-
tes, hypertension, and binge eating disorder          

    Answers 

     1.    Answer  D . Female gender is not a known risk factor.    
    2.    Answer  A . True.    
    3.    Answer is  C . Substance abuse is a contraindication to 

bariatric surgery.    
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           Chapter Objectives 

     1.    Summarize the strategies for risk reduction in the bariat-
ric surgery preoperative period.   

   2.    Describe postoperative medication administration con-
siderations after bariatric surgery.   

   3.    Summarize postoperative medical management including 
medication adjustments and common complications asso-
ciated with bariatric surgery.      

    Introduction 

 The disease of obesity, and its associated comorbid medical 
problems, is a major public health concern that has reached 
epidemic proportions. To date, bariatric surgery remains 
the only safe and long-term treatment modality for the 
chronic and relapsing disease of obesity. Although sus-
tained weight loss is important, the surgery’s ability to 
resolve chronic comorbid medical problems such as diabe-
tes mellitus, obstructive sleep apnea, fatty liver disease, and 
lipid dyscrasias arguably makes the weight loss itself sec-
ondary to its profound medical benefi ts. It stands to reason 
then that bariatric surgery patients presenting for surgery 
have a high incidence of comorbid medical problems. In a 
published large cohort of bariatric surgery comorbidities, 
approximately 36 % of patients were diabetic, 30 % had 
obstructive sleep apnea, 25 % had fatty liver disease, and 
12 % had cardiovascular disease [ 1 ]. This chapter will 

review perioperative and postoperative medical manage-
ment of the bariatric surgery patients with an emphasis on 
practical clinical care.  

    Preoperative Risk Reduction Strategies 

 Two controversial risk reduction strategies include pre-op 
weight loss and smoking cessation. Drs. Benotti and 
Dalencourt outlined the benefi ts of preoperative weight loss 
nicely in the previous chapter (Chap.   17    ). Like preoperative 
weight loss, preoperative smoking cessation remains contro-
versial. It has been well known that smoking cessation has a 
number of detrimental effects on microvascular surgery. It 
can damage a large number of organ systems including endo-
thelial cells. With regard to bariatric procedures creating 
anastomosis, several studies cite smoking as a signifi cant 
risk factor for marginal ulcers and strictures by increasing 
platelet adhesion and its effect on endothelial cells [ 2 ,  3 ]. In 
addition to increased marginal ulcers and strictures, smoking 
has been associated with increased postoperative morbidity 
with regard to increased nausea, poor wound healing, and 
suboptimal nutrient intake [ 4 ]. 

 Smoking cessation can be confi rmed by a negative urine 
cotinine level. On average, 6 weeks of abstinence is required 
for a negative test. Confounding agents like nicotine replace-
ment patches or E-cigarettes can give a “false” positive for 
active smoking. Therefore, a serum cotinine test may be nec-
essary to differentiate replacement products versus contin-
ued active nicotine use. 

 Despite the signifi cant amount of cited literature detailing 
the negative effects of continued smoking use following bar-
iatric surgery, Nguyen et al. showed in a prospective study of 
150 consecutive laparoscopic gastric bypass patients per-
formed by a single surgeon that smoking had no statistical 
association with operative outcomes [ 5 ]. 

 Patients who continue to smoke or use nonsteroidal 
 anti- infl ammatory drugs    (NSAIDs) are at high risk 
for marginal ulcers. Wilson et al. concluded that 12 months of 
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postoperative proton pump inhibitors (PPI) therapy was pro-
tective against marginal ulcers in these high-risk patients [ 6 ].  

    Preoperative Liquid Diets 

 Fatty liver disease is a major, and often overlooked, comor-
bid medical problem affecting approximately 35–50 % of all 
bariatric surgery patients. Steatosis, primarily due to glyco-
gen accumulation with resulting hepatomegaly, is common. 
This fatty infi ltration commonly limits the surgeon’s view of 
the gastroesophageal area, requiring retraction of the 
enlarged and often vascular left caudal lobe. In order to 
reduce liver size prior to surgery, a short-term, 7–10 days, 
liquid diet is often prescribed. Fris demonstrated a highly 
signifi cant reduction in liver size in patients consuming a 
2-week, low-energy liquid diet prior to bariatric surgery [ 7 ]. 
Colles et al. similarly described and recommended a 2-week 
preoperative low-energy-density liquid diet to achieve sig-
nifi cant reduction in liver mass and 6 weeks to achieve sig-
nifi cant reduction in visceral adipose tissue without 
compromising patient compliance and acceptability [ 8 ]. In 
diabetic individuals for whom you are prescribing preopera-
tive low-energy-density liquid diets, adjustments in their 
insulin requirements and oral hypoglycemic medications 
may be necessary to prevent hypoglycemia.  

    Preoperative Colonic Preparations 

 By and large, routine preoperative colon cleansing is not 
indicated nor warranted. In the superobese patient (body 
mass index [BMI] greater than 70), chronic constipation and 
colonic distention can be problematic. This chronic constipa-
tion is further exacerbated by anesthesia, narcotics for pain 
control, and postoperative high-protein liquid diets. These 
patients can develop a megacolon-like picture with colonic 
distention and signifi cant fecal impaction. A regular bowel 
regimen with isotonic polyethylene glycol solution may be 
benefi cial prior to surgery and postoperatively as needed [ 9 ]. 
Caution should be taken with the use of oral sodium phos-
phate preparations for they may cause electrolyte abnormali-
ties and, among other things, may precipitate acquired QT 
interval prolongation, which could cause life-threatening 
cardiac arrhythmias in predisposed patients with obesity and 
metabolic syndrome [ 10 ].  

    Preoperative Medication Adjustments 

 Although there is a paucity of level 1 evidence of preopera-
tive medication adjustments prior to bariatric surgery, best 
practice outcomes have  recommended  various medication 
adjustments or cessation prior to surgery. 

    Diabetic Medications 

 If preoperative low-energy-density liquid diets are recom-
mended, consider decreasing the dose of insulin and oral 
agents to avoid hypoglycemia since insulin requirements 
decrease. Insulin sensitizers such as the biguanides and thia-
zolidinediones should not cause hypoglycemia and may not 
need dose adjustments. However, stopping metformin 48 h 
prior to surgery may be benefi cial in patients at risk for acute 
kidney injury following bariatric surgery.  

    NSAIDs/Aspirin/Antiplatelet Medications 

 Due to the increased risk of bleeding, most surgeons recom-
mend holding aspirin and nonsteroidal anti-infl ammatory 
medications for 5–7 days prior to surgery. Although not spe-
cifi cally evaluated in bariatric surgery patients, the American 
College of Cardiology recommends holding antiplatelet 
medications such as clopidogrel for at least 5 days prior to 
coronary artery bypass graft (CABG) surgery based on mul-
ticenter analysis [ 11 ].  

    ACE Inhibitors 

 The common comorbid medical problems of obesity includ-
ing diabetes, hyperlipidemia, hypertension, and heart failure 
can predispose patients to postoperative acute kidney injury 
(AKI). In addition, medications, anesthesia, postoperative 
dehydration, and increased protein consumption can further 
precipitate that risk. Risk factors identifi ed with increased 
frequency of AKI include hyperlipidemia, preoperative use 
of angiotensin-converting enzyme inhibitors (ACE inhibi-
tors) and angiotensin II receptor blockers (ARBs), intraop-
erative hypotension, and high BMI with ACE inhibitor and 
ARBs being independently associated with AKI [ 12 ]. For 
that reason, consideration for holding ACE inhibitors and 
ARBs as well as metformin and nonessential diuretic medi-
cations for 48 h prior to surgery may be benefi cial in at-risk 
patients as outlined previously.   

    Preoperative Pulmonary Training 

 Postoperative atelectasis in the bariatric surgery patient is 
common and can lead to pneumonic processes and hypox-
emia. Anesthesia, pain causing splinting, and somnolence 
can all exacerbate this process. Early aggressive pulmonary 
toilet, mobilization, and lung expansion maneuvers are criti-
cal to maintain normal respiratory function and decrease 
postoperative pulmonary complications [ 13 ]. However, pain, 
somnolence from anesthesia, and inadequate pain control 
can interfere with proper teaching of incentive spirometry 
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devices in the immediate postoperative period. To alleviate 
this, providing the patient with an incentive spirometer 
device with instruction at the surgical history and physical 
outpatient visit can allow the patient to familiarize them-
selves with the device and provide inspiratory muscle train-
ing prior to surgery.  

    Perioperative Hospital Stay 

    Day of Surgery 

 For the morning of surgery, most centers have set guidelines 
for what medication in general should be taken versus held. 
For the bariatric surgery patient specifi cally, there are no 
concrete recommendations. A reasonable recommendation 
would be to continue prescribed beta blockers, anti-refl ux 
medications, thyroid replacements, arrhythmic medication, 
psychiatric medications, and inhalers, which should be safe 
to be taken the morning of surgery. Depending on the surgi-
cal start time, holding or modifying the dose of antidiabetic 
medications may be warranted.  

    Intraoperatively 

 From a medical standpoint, an important factor infl uencing 
postoperative morbidity and length of stay is perioperative 
glycemic control. Obese diabetics, and even obese nondia-
betics, require higher insulin requirements than expected. 
This is compounded with the “stress” of surgery. 
Anesthesiologists and surgeons are understandably cautious 
about treating hyperglycemia in patients with or without a 
diagnosis of diabetes using standardized protocols due to 
ensuing adverse hypoglycemic effect. Continuous insulin 
infusion (CII) has been proven to decrease morbidity and 
mortality in surgical critical care patients but has not been 
vastly studied in individuals with type II diabetes undergoing 
bariatric surgery. Blackstone et al. demonstrated that con-
tinuous insulin infusion can be administered safely to dia-
betic patients undergoing bariatric surgery [ 14 ]. Moreover   , 
there was a decreased number of postoperative cholecystec-
tomies in the CII group; however, there was no effect on the 
stricter rate. Of note, there was an increased number of 
patients with postoperative port site infections that received 
CII with no plausible explanation. Continuous insulin infu-
sion protocols are available for a wide variety of patients 
with varying degrees of insulin infusions. 

 Early ambulation is critical for thromboembolic preven-
tion and should be encouraged the night of the surgery. If the 
patient is unable to get out of bed and ambulate that evening, 
sitting up over the side of the bed for a bedside dangle is 
benefi cial in preventing venostasis. Low molecular weight 
heparin should be continued per surgical protocols.   

    Obstructive Sleep Apnea Management 

 From a medical standpoint, an important issue that is often 
controversial is the immediate postoperative use of noninva-
sive positive pressure devices such as continuous positive 
airway pressure (CPAP) or bi-level positive airway pressure 
(BiPAP). The primary concern by some surgeons with initi-
ating CPAP in the immediate postoperative period is the 
increase in staple line disruption and frequent nausea and 
vomiting. Vasquez et al. published case studies showing sig-
nifi cant bowel distension and subsequent anastomotic leaks 
documented after BiPAP use [ 15 ]. However, Ramirez et al. 
retrospectively reviewed 310 patients who underwent lapa-
roscopic Roux-en-Y gastric bypass (RYGB) from the com-
pletion of surgery until 2 weeks postoperatively [ 16 ]. They 
concluded that the use of CPAP after laparoscopic RYGB did 
not result in increased morbidity in the immediate postopera-
tive period compared to patients who did not require 
CPAP. Moreover, Meng analyzed more than 350 patients 
requiring CPAP postoperatively and found no increased risk 
of postoperative nausea and vomiting compared to patients 
without CPAP use [ 17 ]. 

 Interestingly, Jensen reported that postoperative CPAP/
BiPAP use can be safely omitted in laparoscopic RYGB 
patients with known obstructive sleep apnea provided they 
are observed in a monitored setting and their pulmonary sta-
tus is optimized by aggressive incentive spirometry and early 
ambulation [ 18 ]. Although they reported men having greater 
CPAP/BiPAP dependency, none of the apnea/hypoxia ratios 
were provided to determine the severity of the obstructive 
sleep apnea in study patients. 

 In summary, obstructive sleep apnea is a common comor-
bid medical problem in the bariatric surgery population. 
Many of these patients require noninvasive positive pressure 
devices for varying severities of obstructive sleep apnea. In 
the postoperative period, hypoventilation and hypoxemia 
with hypercarbia are not uncommon due to residual infl u-
ence of general anesthesia, postoperative atelectasis, postop-
erative analgesia, and pain. For this reason, in the studies 
outlined above, when warranted, postoperative CPAP or 
BiPAP should be continued unless otherwise recommended 
by the bariatric surgeon. 

 After surgery, continued CPAP is recommended but 
adherence may be diffi cult for some patients. As weight loss 
ensues, patients often complain of ill-fi tting masks and pres-
sure settings too powerful. If available, “autoPAP” noninva-
sive positive pressure delivery devices regulate pressures to 
patients in real-time requirements, alleviating the problem 
with overpressure. If patients are able to continue their 
CPAP device after surgery, knowing when it is safe for 
patients to discontinue the CPAP is highly variable and not 
well studied to date. Varela et al. followed 29 patients 
requiring CPAP for obstructive sleep apnea postoperatively 
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and concluded, based on the Epworth Sleepiness Score, that 
only four (14 %) patients required CPAP at 3 months and 
none required CPAP at 9 months [ 19 ]. Although this study 
is encouraging, no postoperative polysomnogram studies 
were performed to defi nitively determine that CPAP was not 
recommended based on objective study criteria. Marti-
Valeri et al. followed 105 patients with respiratory condi-
tions, which included obstructive sleep apnea, chronic 
obstructive pulmonary disease (COPD), and obesity 
hypoventilation syndrome [ 20 ]. Thirty patients required 
noninvasive ventilation preoperatively. At 1 year, polysom-
nogram, arterial blood gas (ABG), and pulmonary function 
tests were reported on all patients. Not surprisingly, signifi -
cant improvement was seen in arterial hypertension with 
less hypoxemia, hypercapnia, and improvement in spirom-
etry. Of the 30 patients requiring noninvasive ventilation 
devices, all but four patients had their devices withdrawn. 
This was with a mean weight loss of 34 %. Since patients 
have varying degrees of obstructive sleep apnea and the rate 
of weight loss differs between patients, no clear-cut time-
frame from surgery or specifi c weight loss thresholds should 
negate the need for a follow-up polysomnogram on average 
of 7–10 months postoperatively.  

    DVT Prevention 

 As you have read in previous chapters, pulmonary embolism 
accounts for a majority of the mortality among bariatric sur-
gery patients. It stands to reason that bariatric surgery patients 
are prone to thromboembolism episodes due to increased 
blood viscosity, deceased concentration of antithrombin III in 
the obese, increased concentration of fi brinogen and plasma 
activation inhibitor-1 (PAI-1) produced by adipose tissue 
along with sedentary lifestyle, venous stasis, and pulmonary 
hypertension, which all augment the risk. Culminating at the 
time of surgery with endothelial injury completes Virchow’s 
triad, increasing the thromboembolic risk even further. The 
American Society of Metabolic and Bariatric Surgery 
(ASMBS) has suggested that all patients have early postop-
erative mobilization and perioperative use of sequential com-
pression devices and recommends that chemoprophylaxis be 
utilized unless otherwise contraindicated. Reasonable contra-
indications include known medication allergy or adverse 
reaction, heparin-induced thrombocytopenia, coagulation 
disturbance, the presence of active bleeding, or clinic concern 
for high risk of bleeding. The most important may be early 
ambulation as discussed previously. 

 With greater than 90 % of all bariatric surgeries per-
formed laparoscopically, improved clinical pathways, and 

center of excellent institutions, length of stay has dropped 
dramatically with the average being approximately 2.1 days.  
Although there are recommendations for prolonged throm-
boprophylaxis in major abdominal, pelvic, orthopaedic, and 
trauma patients [ 20 – 22 ] the important question, which has 
not been well studied to date, is the duration of thrombopro-
phylaxis following bariatric surgery. Borkgren-Okonek 
et al. carried out a prospective open trial of 223 patients 
who were assigned to two doses of enoxaparin (depending 
on body mass index) twice daily while hospitalized and once 
daily for 10 days after discharge [ 24 ]. They concluded 
BMI-stratifi ed, extended enoxaparin dosing regimen pro-
vided well tolerated, effective prophylaxis against venous 
thromboembolism in patients undergoing gastric bypass 
surgery.  

    Postoperative Medication Administration 
Considerations After Bariatric Surgery 

 Following bariatric surgery, proper medication adjustments 
are crucial to adequately dose patients without under- or 
overdosing based on their new altered anatomy. Which sur-
gical procedure is performed will dictate how much, if any, 
medication adjustment is required. A purely restrictive pro-
cedure, like the adjustable gastric band, may not require any 
medication adjustment, whereas Roux-en-Y gastric bypass 
or duodenal switch procedures, based on their altered anat-
omy, do require administration considerations following bar-
iatric surgery. This is due to nearly all oral agents being 
maximally absorbed in the small intestine, which is bypassed 
in several bariatric procedures. Delayed gastric emptying, 
diminished opportunity for mucosal exposure, and changes 
in drug dissolution and solubility resulting from alterations 
in intestinal pH are additional factors that may potentially 
impair drug absorption [ 25 ]. Despite the growing number of 
bariatric surgeries being performed in the United States, with 
Roux-en-Y gastric bypass being the most frequently per-
formed, there is a paucity of pharmacokinetic studies of drug 
absorption following bariatric surgery. A concise review of 
26 studies and case reports were summarized by Padwal 
et al. who found varying degrees of reduced drug absorption 
that appeared drug specifi c [ 26 ]. Inherently, with the altered 
anatomy following bariatric surgery, reduced and augmented 
absorption is not surprising. From a clinician’s standpoint, 
however, there were no citations found or prescribing recom-
mendations of disease-specifi c medications following bariat-
ric surgery. To that end, the following discussed specifi c 
recommendations are class three—expert recommendations 
and not necessarily consensus: 
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    Diabetic Medications 

 Bariatric surgery, specifi cally the Roux-en-Y gastric 
bypass, has shown to be safe and effective treatment for 
patients suffering from type 2 diabetes. For reasons not 
clearly understood, improvement of insulin sensitivity and 
glycemic control ensues immediately after RYGB before 
any appreciable weight loss has occurred. Continued admin-
istration of pre-op diabetic medication without adjustment 
usually results in unwarranted hypoglycemia. Following 
RYGB, most insulin-requiring diabetics’ daily insulin regi-
mens can be held and replaced with sliding scale coverage. 
Since PO intake is reduced both in volume and time of con-
sumption, regular Humulin coverage may be better tolerated 
than the fast-acting Humalog. Like insulin requirements, 
signifi cant reduction in oral medication dose is common; 
a signifi cant proportion of patients controlled only with 
oral agent preoperatively will require little if any medication 
administration, especially in the immediate post-op period 
(7–10 days). 

 If the patient does require resumption of oral medications, 
regular release and crushed or liquid rather than sustained 
release/extended release formulation are recommended in 
order to maximize absorption. The newly created 15–30 cc 
pouch in RYGB patients has reduced surface area and 
reduced parietal cell mass and change in pH among other 
factors [ 25 ]. Not surprisingly, metformin, at least in the 
immediate postoperative period, is not well tolerated due to 
gastrointestinal (GI) intolerance and should be held. The 
thioglitazones may be better tolerated than metformin, but 
because of their propensity to cause weight gain or retard 
weight loss as well as increase total body water, they are usu-
ally not recommended. 

 In individuals undergoing a laparoscopic adjustable gas-
tric band (LAGB), the immediate improvement in insulin 
sensitivity and glycemic control is not usually apparent. 
Therefore, continuing 75 % of their preoperative diabetic 
medication is usually required. Reduction in the amount of 
medication in the LAGB patient is predicated on weight loss 
itself. Moreover, changing to regular release and slower act-
ing insulin coverage is usually not necessary.  

    Antihypertensive Medications 

 For a variety of reasons, blood pressure routinely is decreased 
in the immediate postoperative period in patients undergoing 
RYGB. This, in turn, necessitates reduced doses of antihy-
pertensive medications. Usually, medication dosages can be 
cut in half, and ACE inhibitors that had been held 48 h prior 
to surgery can be restarted postoperatively at a reduced dose. 
Diuretics for blood pressure control can usually be held. As 

discussed previously, medications that are prescribed should 
be in the regular release and crushed/liquid formulation in 
order to ensure maximum absorption in the immediate post-
operative period.  

    Antidepressant/Mood-Altering Medications 

 Due to the potential withdrawal effect with abruptly stopping 
these medications, they should be continued postoperatively. 
For the reasons already discussed, medications should be 
prescribed in the regular release, crushed/liquid form. 
Capsules can be opened and mixed with sugar-free pudding 
or taken with warm water to expedite disintegration. Due to 
the propensity to cause weight gain, alternative medication 
to the tricyclic antidepressants and Remeron specifi cally 
may be warranted if possible.  

    Dyslipidemic Medications 

 Although not as immediate as the improvement of insulin 
sensitivity/glycemic control, lipid profi les have been shown 
to signifi cantly improve from 3 to 12 months after surgery 
[ 27 ]. Coupled with propensity of statins causing nausea in 
the immediate postoperative period and the fact that with 
rapid weight loss elevation in transaminases can occur, 
 consideration for holding dyslipidemic medications for the 
fi rst 12 weeks after surgery and reevaluating their need may 
outweigh the risk of restarting it in the immediate postopera-
tive period. If, however, a patient with known cardiovascular 
disease is prescribed statins for primary or secondary pre-
vention of acute coronary events, the statins should be pre-
scribed in the regular release formulation upon discharge.  

    Aspirin and Ibuprofen Products 

 Due to the increased risk of ulcers, strictures, and bleeding, 
the chronic use of aspirin and anti-infl ammatory products 
should be avoided. Numerous studies have demonstrated 
increased complications, especially with concomitant 
tobacco use. If chronic anti-infl ammatory use cannot be 
avoided, consideration for more of a restrictive type of pro-
cedure may be in the patient’s best interest. Short courses of 
anti-infl ammatory therapy (3–5 days) for acute issues like 
gout attacks, migraine headaches, and acute musculoskeletal 
strain are usually well tolerated but should be taken with 
food and in its liquid form if possible so as not to cause direct 
mucosal irritation. Patients requiring aspirin therapy for anti-
platelet cardioprotection should chew the 81 mg doses up to 
the prescribed amount.  
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    Warfarin and Antiplatelet Medication 

 As discussed earlier, warfarin and antiplatelet therapy such as 
clopidogrel bisulfate should be held 7–10 days prior to surgery. 
Surgeon preference should dictate when these medications 
should be restarted. If there were no complicating surgical 
issues, warfarin can usually be restarted safely on the evening 
of postoperative day 1 and bridged with low molecular weight 
heparin therapy until therapeutic levels of warfarin are 
achieved. Preoperative warfarin dosage may need to be 
adjusted due to altered anatomy and changes in diet postop-
eratively. Similarly, if no surgical issues occur, antiplatelet 
therapy can usually be safely restarted on the day of discharge 
from the hospital. If patients are discharged home on pro-
longed thromboprophylaxis, providers should be cognizant of 
their potential additive effects.  

    Oral Contraceptive Agents 

 For reasons probably similar to improvement in insulin sensi-
tivity immediately after bariatric surgery, ovulatory rates 
improve soon after RYGB surgery despite little, if any, weight 
loss. However, for many reasons, pregnancy is not recom-
mended for at least 12 months after surgery [ 28 ]. Like with 
other medications, oral contraceptive absorption is inconsis-
tent, and therefore an alternative barrier method of birth con-
trol should be recommended. This becomes an important 
issue to discuss with patients, for many of them suffered from 
polycystic ovarian syndrome or amenorrhea with resultant 
infertility for many years and are under the impression that 
they will not be able to conceive. Since this is contrary to the 
truth, patient education and adherence to alternative barrier 
method of birth control is important in addition to their regu-
lar formulation of their oral contraceptive [ 29 ]. 

 Medication such as Depo-Provera injections may be 
effective to prevent pregnancy but also can inhibit weight 
loss after surgery so should be avoided if possible. Also 
some patches and barrier methods for contraception are not 
recommended in women with a BMI greater than 40 kg/m 2 .   

    Postoperative Medical Management 

    Anastomotic Leak Detection 

 With 90 % of all bariatric surgeries being performed laparo-
scopically, the average length of stay is approximately 
2.1 days. Although the incidence of anastomotic leak is less 
than 1 % when performed within a center of excellence, the 
usual time to detect anastomotic leak is 2–7 days postopera-
tively. To this end, although clearly a surgical issue, medical 
professionals should be cognizant of the signs and symptoms 
of an anastomotic leak so that appropriate communication 
and transfer to the surgical facility can be expedited. 

 Patients presenting to your offi ce with a suspected anasto-
motic leak can have a wide variety of signs and symptoms. 
Patients can complain of vague abdominal discomfort, malaise, 
and low-grade fever. Two important signs and symptoms are 
shoulder pain (often left-sided referred pain) and tachycardia 
greater than 120 beats per minute. Any bariatric surgery 
patients presenting with tachycardia greater than 120 beats 
per minute should have a high index of suspicion for an anas-
tomotic leak until proven otherwise. If an anastomotic leak is 
suspected and the patient is clinically stable, communication 
with the bariatric surgeon performing the procedure should 
be undertaken. He or she will recommend and facilitate trans-
fer to the appropriate institution if warranted. The usual 
workup for a suspected anastomotic leak includes complete 
blood count (CBC) with differential, comprehensive medical 
panel, computed tomography (CT) scan of the abdomen with 
oral contrast, and a PA and lateral chest X-ray. Time is of 
importance in diagnosing an anastomotic leak, because, if 
detected early enough, patients can usually be managed con-
servatively without necessitating re-exploration.  

    Nausea and Vomiting 

 Postoperative nausea and vomiting is not uncommon and 
therefore practitioners should be familiar with common eti-
ologies and treatment options. Dehydration in and of itself 
can cause nausea in a subgroup of individuals. Often just 
aggressive hydration even without the need of antiemetic 
medication will suffi ce for amelioration. If pharmacotherapy 
is warranted, a scopolamine patch behind the ear every 
3 days along with increased hydration is often effective. 

 Pain medications and also PO vitamin supplementation 
can also cause nausea. Most postoperative protein supple-
ments/meal replacements are fortifi ed with vitamins/miner-
als, and therefore additional MVI supplementation, at least 
in the early postoperative period, may not be needed. Eating 
too much or too quickly or not chewing food adequately can 
also cause nausea. To this end, preoperative education on the 
importance of chewing food adequately and slowly as well 
as not drinking liquids for 20–30 min after eating is impor-
tant to alleviate postoperative nausea and vomiting.  

    Small Pouch Syndrome 

 There is a small subgroup of patients who, for unclear rea-
sons, are unable to tolerate much, if any, liquids or solids by 
mouth after surgery. Anatomically there are no strictures or 
abnormalities seen on the upper GI; however, these individu-
als are very nauseous and vomit much of what is taken in. 
This is obviously frustrating for the patient and physician 
alike. Intravenous (IV) fl uids with multiple vitamins, thia-
mine, and antiemetic medications are often needed for an 
extended period of time. Moreover, parenteral nutrition may 
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be warranted in some individuals as well. A speculative 
etiology is poor protein intake, and supplementation with IV 
fl uids, multiple vitamin, and thiamine, as well as salt-poor 
albumin may help these individuals. Another potential etiol-
ogy is once a small pouch is created during surgery, the nau-
sea and vomiting sensor in their hypothalamus becomes 
hyperactive to liquids and solids in their newly created 
pouch. In addition to IV fl uids and/or total parenteral nutri-
tion and antiemetics, the use of Remeron (mirtazapine) may 
prove benefi cial. This medication helps with appetite, mood, 
and sleep, which all can be affected by this “small pouch 
syndrome” for a lack of a better term. Even the most symp-
tomatic patients resolve their symptoms in 4–6 weeks and 
then continue with a “normal postoperative course.”  

    Thiamine Defi ciency 

 Fortunately there are few “nutritional emergencies” seen in 
patients undergoing bariatric surgery. However, thiamine 
defi ciency is one of them. Thiamine (B 1 ) is a water-soluble 
vitamin absorbed mostly in the jejunum. It is a key coenzyme 
in carbohydrate metabolism. Severe thiamine defi ciency 
(beriberi) results in a spectrum of neuropsychiatric, cardiac, 
and gastrointestinal symptoms. There are four clinical pre-
sentations of beriberi. Neuropsychiatric beriberi (Wernicke’s 
disease) that classically presents as a classic triad of symp-
toms including ocular abnormalities, gait ataxia, and mental 
status changes. Neurologic or “dry beriberi” presents with 
seizures or numbness, pain, and weakness in the extremities. 
Cardiovascular or “wet beriberi” presents as high-output 
heart failure. And lastly, gastrointestinal beriberi manifests 
with delayed emptying of the stomach. In patients who under-
went RYGB, thiamine becomes easily depleted, and aggres-
sive and timely repletion is necessary. 

 For patients undergoing gastric banding, sleeve gastrec-
tomy, or even RYGB, diarrhea is unusual, but common 
causes usually are “easily” identifi ed. Depending on the sur-
gical procedure and institutional rates, one should have a 
high index of suspicion for  Clostridium diffi cile  colitis. If    
patients complain of watery diarrhea for greater than 24 h,  C. 
diffi cile  toxin should be considered. Of all the common 
causes,  C. diffi cile  colitis poses the most morbidity. The 
other causes of diarrhea include occult ingestion of sucrose 
in medications (OTC/RX) or food. A careful history of medi-
cations, especially in the liquid form, should be obtained. 

 It is not uncommon for patients to complain of “lactose 
intolerance” after undergoing a gastric bypass procedure. In 
reality, their symptoms most likely represent an intolerance 
to lactose sugar rather than a lactase defi ciency for there is 
no pancreatic manipulation during surgery to account for a 
true lactose defi ciency. The most common cause of postop-
erative diarrhea seen in at least gastric bypass patients is 

dumping syndrome. Dumping syndrome is a constellation of 
gastrointestinal and vasomotor symptoms including nausea, 
cramping, diarrhea, sweating, palpitations, and lightheaded-
ness. It may present early or late in the digestion process. 
Early dumping syndrome occurs within 15–30 min of a meal 
when the contents of the stomach empty too quickly into the 
small intestine. The partially digested food draws excess 
fl uid into the small intestine causing these unpleasant symp-
toms. Dumping usually occurs after the consumption of too 
much simple or refi ned sugar in a patient who underwent 
gastric bypass surgery. Dietary compliance with avoidance 
of refi ned sugars and high glycemic carbohydrates is the pri-
mary treatment. Late dumping occurs 1–3 h after a meal. It 
is thought to be related to the early development of hyperin-
sulinemic (reactive) hypoglycemia. An initially high con-
centration of carbohydrates in the proximal small bowel 
results in a rapid absorption of glucose, which is countered 
by a hyperinsulinemic response. The high insulin levels are 
responsible for the subsequent hypoglycemia. The  symptoms 
include sweating, shaking, loss of concentration, hunger, 
and fainting. If late dumping persists despite dietary compli-
ance, it may be treated with a small amount of sugar about 
1 h after a meal, which may prevent its occurrence. Acarbose 
or somatostatin may also be helpful. If symptoms are resis-
tant to medical management, the rare possibility of an insu-
linoma or nesidioblastosis of the pancreas should be 
considered.   

    Conclusion: Disease Management 

 As stated at the beginning of this chapter, the primary reason 
for considering bariatric surgery is for the reduction of 
comorbid medical problems—weight loss is secondary. To 
that end, continued diligence of monitoring blood sugar, 
blood pressure, sleep apnea, fatty liver disease, and dyslipid-
emia is important for 9–12 months after surgery. Medication 
recommendation immediately postoperatively may need to 
be adjusted to meet metabolic needs.  

    Question and Answer Section 

    Questions 

     1.    Which of the following is the  MOST  sensitive sign 
indicating an anastomotic leak following gastric bypass 
surgery?
    A.    Persistent nausea/vomiting   
   B.    Tachycardia >120 beats per minute   
   C.    Low-grade fever   
   D.    Shoulder pain   
   E.    Low urine output    
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      2.    Your local bariatric surgeon asks you to evaluate a 54-year-
old white male, with a BMI of 56 kg/m2 and PMH of 
OSA requiring nocturnal CPAP, who is in postoperative 
day #1 of an uncomplicated laparoscopic gastric bypass. 
Overall he is doing well and tolerating sugar-free clear liq-
uids. Vitals: BP 146/96, HR 102, RR 16. Which of the 
following recommendations is  NOT  recommended?
    A.    Aggressive pulmonary toilet/incentive spirometry   
   B.    Early ambulation   
   C.    SCDs/impulse boots while in bed   
   D.    Metoprolol 5 mg intravenous now then 50 mg PO 

crushed twice a day   
   E.    Continue CPAP with naps and Q HS at the same pres-

sure setting at home    
      3.    Which of the following is a  FALSE  statement regarding 

postoperative medication adjustments following gastric 
bypass surgery?
    A.    Diuretic medications should be held or dosage reduced 

for at least 7–10 days following gastric bypass surgery 
to prevent dehydration or hypotension.   

   B.    Extended release medications should be changed to 
regular release formulation and be crushed or in the 
liquid form for maximum absorption following gas-
tric bypass surgery.   

   C.    Insulin requirements are signifi cantly reduced imme-
diately following gastric banding surgery.   

   D.    Hypertensive medication requirements may be sig-
nifi cantly reduced immediately following gastric 
bypass surgery.   

   E.    NSAID should be avoided whenever possible postop-
eratively in patients following gastric bypass since 
they can signifi cantly increase the incidence of stric-
tures and ulcers.    

          Answers 

     1.    Answer  B . Tachycardia greater than 120 beats per minute 
is an indicator of a possible anastomotic leak.   

   2.    Answer  D . Metoprolol is not recommended.   
   3.    Answer  C . Typically, gastric banding does not cause an 

immediate improvement in insulin sensitivity and glyce-
mic control. Therefore, continuing 75 % of the preopera-
tive diabetic medication is usually required.          
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           Chapter Objectives 

     1.    Outline the need for the multidisciplinary team approach 
in bariatric and metabolic surgery.   

   2.    Explain each individual’s role in the multidisciplinary 
team, i.e., necessary training, education, and long-term 
follow-up.   

   3.    Explain the importance and goals of an effective patient 
support group.      

    Introduction 

 The role of the multidisciplinary team has been acknowl-
edged as a vital component in the care of the individual 
affected with clinically severe obesity undergoing bariatric 
surgery [ 1 – 3 ]. The Integrated Health team approach in bar-
iatric surgery was offi cially recognized in the 1991 National 
Institutes of Health (NIH) Consensus Development 
Statement and reemphasized in 2000 by both the American 
College of Surgeons (ACS) and the American Society for 
Bariatric Surgery/Society of American Gastrointestinal and 
Endoscopic Surgeons (ASBS/SAGES) recommendations for 
bariatric surgery practices. Building on this momentum, 
accreditation programs were developed by both the American 
Society for Metabolic and Bariatric Surgery (ASMBS) and 
ACS in order to ensure that all aspects of the multidisci-
plinary team are implemented to create a well-trained, safe, 
and effective environment for the complex medical patient in 
the ongoing clinical pathway of bariatric surgery. 

 The disease of  morbid obesity  has been described as a 
lifelong, chronic, multifactorial disease. The complexities 
of this disease commonly impact an individual physically, 

medically, psychologically, and economically. It affects 
nearly every organ system in the human body [ 4 ]. The con-
sequences of these considerations are staggering. Bariatric 
surgery has been around since the early 1950s. Currently, 
bariatric surgery remains the only proven treatment for sus-
tained resolution of weight loss and related health condi-
tions [ 5 ]. Surgery is always most effective when the patient 
is in the care of a skilled surgeon and a well-trained and 
committed multidisciplinary team who are prepared to care 
for the patient acutely and long term. 

 Obesity and morbid obesity rates continue to rise with 
enormous economic consequences in the United States and 
worldwide health-care spending. In 2008, US medical costs 
associated with these diseases were estimated at 147 billion 
[ 6 ]. In 2010, type II diabetes mellitus (T2DM) alone cost an 
estimated 376 billion dollars worldwide, with as many as 
23 % of patients also suffering from morbid obesity [ 7 ]. The 
sobering statistics of the growing epidemic of morbid obe-
sity, metabolic disorders, and escalating health-care eco-
nomic stress [ 8 ] reinforces the importance of delivering 
effective, quality, safe, and comprehensive care to the surgi-
cal bariatric patient. In-depth knowledge in the multidisci-
plinary delivery of care is required for optimal clinical 
outcomes [ 9 ].  

    Building the Team 

 When assembling a bariatric multidisciplinary team, it is 
important that those who choose to work in this specialty are 
committed to clinical competence as well as compassion 
(Fig.  19.1 ). Individuals who suffer from this disease com-
monly present with signifi cant complex medical comorbidi-
ties [ 7 ]. Although the goal is to medically optimize their health 
state, it is not uncommon that these patients are still very ill 
even while being transported to the operating room. Therefore 
a heightened awareness of the need for astute assessment 
skills is important. Equally important, each team member 
must be sensitive to the bias endured by this patient population. 

      The Importance of a Multidisciplinary 
Team Approach 

              Tracy     Martinez     
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It appears that societal prejudice forms very early in human 
development [ 10 ]. This bias leads to patients often having 
endured a lifetime of discrimination. Alarmingly, the health-
care fi eld is not immune to conveying their own bias toward 
those who suffer with morbid obesity. A study of nursing atti-
tudes toward an individual with obesity reported that nurses 
believed that the obese person most likely had issues with 
anger and were lazy and overindulgent [ 11 ]. Simple support-
ive behavior such as a caring touch on the arm, direct eye con-
tact, and conveying a nonjudgmental attitude can make 
tremendous difference in the patient’s comfort and hospital 
experience.

      Specialized Nursing 

 Perioperative nursing care following bariatric and metabolic 
surgery entails diligent, prudent, and specifi c assessment 
skills. The numerous comorbidities associated with severe 
obesity signifi cantly increase the risk for postoperative com-
plications [ 12 ]. Because of the complexity of this disease, it 
is imperative that the clinical nursing staff is educated and 
suffi ciently trained to care for this patient population. This 
clinical competence includes psychological support, astute 
clinical assessment, complication recognition, and physical 
safety and comfort. 

 The nurse must possess in-depth knowledge of potential 
complications and the training and experience to quickly 

recognize and effectively manage these complications [ 13 ]. 
Often, the signs and symptoms of emergent complications 
can be quite subtle, yet even brief delays in perceptive assess-
ment and intervention may well lead to the demise of the 
surgical patient [ 14 ]. The clinic nurse must possess a broad 
base of knowledge for safe and optimal short- and long-term 
outcomes. The importance of the diverse roles fulfi lled by 
specialized nurses in achieving a comprehensive continuum 
of care was recognized in 2007 when the ASMBS initiated 
the Certifi ed Bariatric Nurse (CBN) examination [ 15 ]. To 
date there are more than 1,100 certifi ed bariatric nurses.  

    Registered Dietitian 

 The role of the specialized registered dietitian is invaluable 
[ 16 ]. Preoperative comprehensive nutritional assessment is 
extremely helpful in implementing a nutritional plan of care 
based on evidence-based nutrition guidelines specifi c to bar-
iatric and metabolic surgery. Postoperative nutrition educa-
tion should begin preoperatively. Nutrition assessment and 
ongoing dietary surveillance have been shown to be an 
important correlate with success [ 17 ]. Postoperatively, rapid 
weight loss commonly occurs. It is essential that the patient 
consumes adequate protein to protect lean muscle mass and 
augment thermogenesis during this phase [ 18 ]. All patients 
undergoing bariatric and metabolic surgery are at risk of 
vitamin and mineral defi ciencies [ 19 ]. Therefore, ongoing 
nutritional assessment and specifi c biochemical monitoring 
is important to help prevent surgery-specifi c vitamin and 
mineral defi ciencies. Appropriate supplementation counsel-
ing and advice is essential [ 20 ]. Lifestyle changes including 
disciplined and mindful eating is essential for long-term 
weight maintenance. The specialized registered dietician can 
be a great educator in this important behavioral adherence.  

    Behavioral Health Specialist 

 Behavioral health specialists fulfi ll a critical role in promot-
ing successful bariatric surgery outcomes. The preoperative 
assessment provides a means by which the team can evaluate 
the patient’s cognitive understanding, affective status, and 
relational behaviors. This allows a more objective determina-
tion of the patient’s readiness for surgery and it gives insight 
as to possible barriers to postoperative success [ 21 ]. If spe-
cifi c postoperative psychological disorders are identifi ed such 
as eating disorders, substance abuse, and body image chal-
lenges, a specifi c and focused therapeutic environment is 
valuable. Additionally, the behavioral health specialist can 
provide individual, family, and group support. This is a great 
asset not only to the patient but to the team as well.  

  Fig. 19.1    The Integrated Health team approach combines a spectrum 
of disciplines to support the short- and long-term health goals of bariat-
ric surgery patients. The multidisciplinary approach has been recog-
nized by the National Institutes of Health ( NIH ), the American College 
of Surgeons ( ACS ), and the American Society for Bariatric Surgery/
Society of American Gastrointestinal and Endoscopic Surgeons ( ASBS/
SAGES )       
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    Exercise Specialist 

 Increasing evidence supports the role of habitual physical 
activity (PA) in optimizing bariatric surgery outcomes [ 22 ,  23 ]. 
However, research employing objective PA assessments 
indicates that a vast majority of patients do not engage in 
habitual PA and are highly sedentary preoperatively [ 24 ,  25 ]. 
Many patients have barriers to regular exercise including 
hesitation to exercise in public places, frustration with recom-
mended exercises, and musculoskeletal problems that hinder 
mobility and activity. Physical activity is recommended post-
operatively for improving general health, weight loss, and 
weight loss maintenance. Given considerable diffi culties that 
patients face in adopting and/or maintaining habitual PA [ 26 ], 
there is a clear role for the exercise specialist to deliver 
appropriate counseling, training, and support in the context 
of a multidisciplinary surgical treatment program aimed at 
achieving long-term weight loss, resolution of comorbidities, 
and improved health-related quality of life [ 27 ].  

    Obesity Medicine 

 Currently, the specialty of obesity medicine physicians is 
relatively small; however, the awareness of the need is grow-
ing [ 28 ]. This specialty brings a comprehensive understand-
ing of the treatment of obesity, incorporating genetic [ 29 ], 
environmental, social, and behavioral factors of obesity [ 30 ]. 
An obesity medicine specialist can make a signifi cant impact 
in the preoperative and postoperative care of the patient. 
Their role in medical readiness for surgery and postoperative 
surveillance of comorbidities is benefi cial [ 31 ].  

    The Team 

 It is widely recognized that the integrated team is vital to the 
management and success of the bariatric patient. Both early 
and long-term follow-up is imperative for optimal outcomes 
and safety. Unfortunately, there still remains a high preva-
lence of bias, stigmas, and misconceptions about severe obe-
sity within health professionals [ 32 ]. Research strongly 
supports this fact [ 33 ]. Therefore, it makes sense that those 
taking care of this patient population have empathy, under-
standing, and a desire to work in this fi eld. 

 Working together as a dedicated team that is patient- 
focused can enhance patients’ short- and long-term out-
comes while improving quality, reducing costs, and 
improving effi ciency [ 34 ]. Program policies and proce-
dures as well as clinical pathways will maintain consis-
tency of care and clarity to both the patient and team 
members of the preoperative and postoperative continuum 
care plan. All team members should adhere to a unifi ed patient 

clinical pathway. Clinical pathways should be designed by 
the team to ensure best practice, optimal patient outcomes, 
and decreased legal liability [ 13 ,  35 ]. 

 Clinical excellence and working collaboratively should 
be the core requirement for each team member. 

 Long-term patient follow-up results in better patient out-
comes. Therefore, the program should have an infrastructure 
to support comprehensive, collaborative longitudinal care 
following bariatric surgery. 

 Regularly scheduled team meetings will encourage col-
laboration, communication, quality improvement, and pro-
gram development. Early on as a new program gets started, 
team meetings can keep individuals accountable for the 
development of the program. This includes everything from 
equipment needs, education requirements, staff develop-
ment, policy and procedure implementation, and patient edu-
cation protocols. 

 Bariatric team meetings should include professionals who 
represent disciplines and departments that the patient nor-
mally interacts with during their operative experience. These 
members often include: medical director, program director 
or coordinator, clinical unit manager, behavioral health, 
nutritionist or registered dietician, exercise coordinator, 
administration representative, quality assurance coordinator, 
and a nursing educator. 

 The benefi t of regularly scheduled team meetings in a 
mature program is to allow a timely and effi cient response 
when issues arise. Ongoing team meetings must encourage 
evaluation of current program practices, protocols, path-
ways, and policies and assess a need for change if necessary. 
Quality improvement should be based on both the individual 
program outcome data and published studies. 

 Always keep the team focused on patient satisfaction, 
patient safety, and optimal outcomes. Ongoing quality 
assessment and improvement will help identify real or poten-
tial risks and implement a plan to minimize risk and adverse 
outcomes. 

 Detailed minutes with a list of agreed upon action items 
and assigned responsibility for follow-up will promote ongo-
ing positive development and momentum of the program.   

    Staff Development and Education 

 Surgeons performing bariatric and metabolic surgery today 
are expected to have specifi c surgical training. It is also true 
that each multidisciplinary team professional achieves the 
same. Each team member must be specifi cally trained to sup-
port the patient pre-, peri-, and postoperatively. 

 Currently, there are no certifi cation programs for team 
members other than nursing (CBN). However, this will most 
likely evolve in time. The current expectation, both publi-
cally and professionally, is that each of the integrated team 
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members acquires in-depth expertise beyond their basic 
professional education requirements prior to caring for this 
clinically challenging patient population. All team members 
are obliged to understand and be fully competent in their 
scope of practice. Equally important is understanding and 
conveying, within each team member specialty, the essential 
causative factors that contribute to a patient’s optimal outcome. 
Possessing in-depth knowledge of the disease of morbid obe-
sity and surgical intervention, clinical assessment skills, lab 
surveillance, competence in both long-term and short-term 
complication recognition, and compassion will help the 
patient through a safe surgical intervention and beyond. 

 Beginning in the late 1980s, the Joint Commission on 
Accreditation of Healthcare Organizations (JCAHO) man-
dated that staff be assessed for competency. The components 
of competency include three critical domains. These domains 
are “cognitive skills,” which means the ability to analyze and 
utilize critical thinking; psychomotor skills that demonstrate 
the ability to perform physical tasks necessary to do the 
job—in other words “technical skills”; and lastly “interper-
sonal skills,” which demonstrate the ability to work as an 
integral part of an interdisciplinary team. 

    Implementing Nursing Competencies 

 Competencies are a relatively new program that hospitals 
have initiated to demonstrate the knowledge, skills, and atti-
tudes considered by the organization to be essential to do the 
job of a bariatric nurse. Competency assessment is the pro-
cess of understanding an individual’s potential knowledge 
and skills. Competency assignment is a process that continu-
ally verifi es the individual’s ability to perform and apply his 
or her knowledge and skills [ 36 ]. Currently, more hospitals 
who perform bariatric surgery are implementing bariatric 
nursing competencies. Competencies for bariatric nurses 
should address the unique knowledge base that a bariatric 
nurse should possess. These include:
•    In-depth knowledge of the disease of morbid obesity  
•   Comorbidities and how they may increase the risk of 

complications  
•   In-depth anatomical changes following the bariatric pro-

cedures performed at their specifi c institution  
•   Symptoms of complications (both the obvious and 

subtle)  
•   Nutritional support and guidelines  
•   Long-term expected results and complications  
•   Last, but not least, empathy awareness    

 There is not one way to assess competency. Testing 
methods can vary. These include true/false test questions, 
multiple choice questions, and case studies with priority 
action questions.   

    Patient Education 

 The goal of each team member should be their commitment 
to utilize their expertise within their discipline to optimize 
patient outcomes. This goal is achieved through patient 
selection and preoperative preparation and astute clinical 
assessment preoperatively and in long-term postoperative 
follow-up. The patient must also play an active role in this 
process. 

 Educating bariatric surgical patients is the obligation of 
the multidisciplinary staff. The purpose of education is to 
maximize the patient’s success potential while decreasing 
stress from lack of knowledge. Patient education should be a 
mandatory component of all bariatric programs. Many prac-
titioners in the fi eld describe bariatric surgery as a “tool.” 
Teaching the patient to use his or her “tool” adequately to his 
or her best advantage is the professional obligation of the 
multidisciplinary team. Education is a team effort. Each 
member of the team should be dedicated to convey his or her 
expertise to the bariatric patient. Each patient needs to under-
stand that morbid obesity is a chronic disease, one for which 
we have no cure. It is equally important that the patient has a 
clear understanding that lifelong treatment and lifelong fol-
low- up are required. Assuming the patient has no surgical 
complication, technical or otherwise, the patient’s success or 
failure depends on his or her acceptance of surgery as a tool. 
Learning to utilize the tool appropriately can help them 
change their relationship with food, exercise, and improving 
overall health. Severe obesity is a chronic disease. 
Unfortunately there is no cure today. Like any chronic dis-
ease, lifelong attention and ongoing effort is imperative to 
keep morbid obesity under control with weight loss and 
weight maintenance. Therefore, lifelong commitment should 
be the responsibility of the patient and the program’s multi-
disciplinary team. Preoperative consultation and informed 
consent should include the patient’s responsibilities and obli-
gations. Lifelong follow-up and education, including support 
group attendance, should be verbalized well in advance of 
the patient’s surgery. 

 Education begins with the fi rst patient contact. This could 
be a consultation or patient information session. All team 
members should standardize education objectives and docu-
ment that it has been done. An education policy and proce-
dure manual can ensure accuracy and consistency. Education 
can be conducted one-on-one or in a group setting. Often 
group classes can be more stimulating for the patient as they 
interact with others as well as effi cient for the staff. 
Individuals all learn and retain information differently. 
Therefore visual (PowerPoint), verbal (classroom lecture), 
and written (patient education manual) should be consid-
ered to meet the vast majority of the individual’s unique 
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learning capabilities. It is essential that patients not only 
understand what to do but also understand why it is impor-
tant (Table  19.1 ).

   For example, a patient must understand that after under-
going gastric bypass, B12 supplementation is required for 
life. They must also be educated that noncompliance with 
B12 supplementation can lead to neuropathy that may be 
permanent. Therefore, lifetime lab surveillance is necessary 
(ASMBS nutritional guidelines). Empowering the patient 
through education also encourages self-responsibility.  

    Support Group 

 One of the many misunderstandings about those who suffer 
from the disease of morbid obesity is that they have an exces-
sive percentage of psychological illness. On the contrary, 

studies of severely overweight persons conducted before 
seeking treatment have shown that there is no single person-
ality type that characterizes the severely obese [ 37 ]. Often 
society shows the ignorant belief that if a patient ate less and 
exercised more, then they could control their weight. In other 
words, patients “choose” to be obese. The fact is that morbid 
obesity is a multifactorial disease, but a strong genetic pre-
disposition contributes to an individual’s clinically severe 
obesity. Nonsurgical weight management does not demon-
strate sustained weight loss long-term in those suffering 
from severe obesity [ 38 ]. Twin studies show that two-thirds 
of the variation in body weight can be attributed to genetic 
factors [ 39 ]. 

 The psychological aspects due to the bias of this disease 
are as important as the more publicized major medical 
comorbid conditions when one considers the quality of life 
of the severely obese [ 40 ]. 

   Table 19.1    Bariatric surgical patients’ education checklist   

 Preoperative education 
  All aspects of procedure-specifi c informed consent (risks, benefi ts, alternatives, outcomes) 
  Pre-op diet (liver reduction) 
  Bowel preparation (if ordered) 
  Admitting pre-op processes, IV access, premedication, Foley catheter, head cover, gown 
  Pain management 
  Transfer to OR/waking up in PACU 
  Any routine drains 
  Introduction of fl uids and diet progression 
  DVT prevention—anticoagulants, compression devices, early ambulation 
  Incentive spirometer demonstration 
  Procedure-specifi c diet supplementation and protein requirements, dietary advancement stages 
  Any routine postoperative tests—upper GI series, for example 
  Follow-up requirements 
 Discharge education 
  Dietary advancement guidelines 
  Any medication to be restarted or held 
  Necessary monitoring—blood sugars, blood pressure 
  Importance of ambulation—DVT precautions/preventions 
  Wound observation/care 
  Need to call surgeon—temperature, increased pain, abnormal wound discharge, vomiting, shortness of breath 
  Contact number for concerns or emergency 
  Follow-up appointments 
 Postoperative education 
  Anatomical surgical changes 
  Dietary advancement by month 
  Protein requirements and importance of muscle mass protection 
  Procedure-specifi c vitamin supplementation 
  Importance of exercise for long-term success 
  Importance of hydration 
  Specifi c instructions based on procedure—NSAIDS, alcohol intake, contraception, smoking 
  Required blood surveillance 
  Importance of support group and long-term follow-up 

   IV  intravenous,  OR  operating room,  PACU  postanesthesia care unit,  DVT  deep vein thrombosis,  GI  gastrointesti-
nal,  NSAIDs  nonsteroidal anti- infl ammatory drugs  

19 The Importance of a Multidisciplinary Team Approach



190

 Successful support groups should provide ongoing 
education and support for this unique peer group. In addi-
tion, most importantly, support group meetings should create 
a safe and empathetic environment to help individuals 
through their journey. If your support group is created with 
this in mind, your patients will be more likely to return and 
successfully continue along their postoperative path while 
maximizing their own success potential. 

    The Purpose of a Support Group 

 Patients who attend a support group regularly have better 
postoperative success [ 41 ]. There are numerous reasons why 
support groups are conducted in bariatric programs. One is to 
educate the prospective patient on the postoperative lifestyle 
as they interact with postoperative patients. The preoperative 
patient who attends a support group prior to surgery may 
have a signifi cant advantage because they are in a less stress-
ful environment to absorb information. They gain knowledge 
at a more leisurely pace than a postoperative patient who may 
be in the “buyer’s remorse” state of mind (that some patients 
experience immediately postoperatively). Seeing, interacting, 
and listening to actual patients who have already undergone 
bariatric surgery may diminish anxiety for the pre-op patient. 
Having patients attend support groups preoperatively is 
another aspect of the numerous ways in which informed con-
sent may be provided. This is in addition to the traditional 
consultation and written informed consent. For this reason, 
some programs make attendance mandatory for the preopera-
tive patient. Secondarily, many patients with severe obesity 
present to the program with a sense of shame and guilt from 
years of failed dieting. Many individuals have damaged self-
esteem as well as limited friends. It is not uncommon for this 
population to put their needs on hold—commonly doing 
for others to gain acceptance while neglecting their own 
requirements. A successful support group should provide an 
environment of understanding of these common traits: dem-
onstrating empathy for the patients in today’s society and 
creating an environment that facilitates a sense of belonging, 
therefore reducing stress and enhancing self-image. This 
environment can facilitate learning if the patient feels under-
stood and comfortable. 

 Education is an extremely important goal of a support 
group. As previously mentioned, many practitioners in the 
fi eld of bariatrics call bariatric surgery a “tool”: teaching the 
patient to utilize their “tool” to maximize their individual 
postoperative success. This is achieved best in a compassion-
ate environment. The educational opportunities offered in a 
support group gives patients the knowledge they need to take 
ownership of their decision to have surgery to treat their obe-
sity and enables them to take ownership of their necessary 
lifestyle changes. Being immersed in a group of peers with 

common life struggles, with the chronic disease of morbid 
obesity, creates an environment of knowledge, empower-
ment, and self-responsibility. All of these are necessary for 
long-term success. 

 Thirdly, educational needs change from the acute 
 postoperative patient (0–12 months) to the more advanced 
patient of 12 months or longer. 

 Commonly seen needs of the acute patient are food 
advancement and intolerances and the importance of protein 
intake and vitamin supplementation. Other educational needs 
include mobility and the role of exercise (in particular resis-
tance training for prevention of muscle mass loss), body 
image challenges, hair loss, and criticism from others for the 
decision to have surgery. Commonly, patients express a fear 
that surgery will not be successful, having failed at every 
other attempt at weight loss. 

 After approximately 1 year after bariatric surgery, educa-
tion and support needs change. Because of the distinct differ-
ence in needs of the acute patient versus the over 1 year 
patient, one might consider having two separate support 
group meetings (0–12 months and over 12 months) in order 
to meet the needs of the patients in the two postoperative 
phases. The vast concerns and issues previously mentioned 
demonstrate the value in the multidisciplinary approach in a 
support group. 

 Another goal of a support group is to facilitate a social 
environment. As discussed earlier, numerous patients have 
isolated themselves from society. Many patients have limited 
friends, dating is less common, and there is research docu-
menting employment discriminations as well as reduced 
acceptance to major colleges [ 42 ]. A successful support 
group can, for the fi rst time in a patient’s life, create a feeling 
of belonging and acceptance, as well as a sense of not being 
alone. The burden of failure and shame is lightened, there-
fore, creating an environment that potentiates self-confi dence 
and self-worth. 

 Another purpose for a support group is for the long-term 
postoperative patient to get “back on track.” As mentioned 
numerous times, there is no known cure for the chronic dis-
ease of morbid obesity. Sometimes postoperative patients 
feel bulletproof for 1, 2, and even 3 years, only to rediscover 
that surgery really is only a powerful tool. When a patient 
returns to the program with the chief complaint of weight 
gain, it is important to reemphasize the postoperative guide-
lines of nutrition, vitamin supplementation, and the role of 
exercise and education. All of which should be achieved in a 
support group. Encouraging these patients to return to a sup-
port group can be very effective at helping them lose their 
regained weight and reestablish the importance of ongoing 
follow-up. The patient must accept the fact that maintaining 
weight loss is an ongoing, lifetime commitment and effort. 
Patients should be congratulated on taking responsibility for 
reaching out for the necessary support. The program should 
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provide the opportunity to get them back on track in the 
continuum of care pathway. 

 The facilitator plays a crucial role in support group suc-
cess. Thoughtful selection of the group facilitator is impera-
tive. It is essential that the facilitator be a well-trained 
professional who represents the surgeon and the program 
with a unifi ed mission, in other words, an arm of the pro-
gram. The leader should have training or experience in group 
facilitation and be capable of creating a constant format for 
the meeting—providing a compassionate and empathetic 
environment that enables the patient to feel comfortable. The 
leader should be knowledgeable of and aim for the program’s 
goals and mission statement. The group facilitator can be 
successfully fulfi lled by a variety of professionals within the 
program’s multidisciplinary team. The psychologist, regis-
tered nurse, registered dietician, and surgeon can be equally 
successful and effective. However, they should possess basic 
characteristics of a qualifi ed group facilitator.  

    The Four Phases 

 There are some common characteristics observed in bariatric 
patients, in my experience. The support group facilitator 
should have some insight into these phases in order to best 
understand the group dynamics. I break them up into four 
phases commonly exhibited in various stages from the pre-
operative period and years after surgery:
    1.     The “Hope Phase”  

 This phase consists of patients who decided to have sur-
gery and are preparing for it. They are extremely optimis-
tic and are commonly full of questions for the group 
participants. They are, often for the fi rst time in their life, 
surrounded by a group of individuals who understand 
their plight, sense of guilt, defeat, and hopelessness. The 
veterans in the group will eagerly share their experiences 
and give advice and encouragement. It is important the 
facilitator not allow the patient to monopolize the meet-
ing, allowing others to speak and voice their questions, 
concerns, and opinions. Sometimes the patient has a 
knowledge defi cit. This is when it would be appropriate to 
encourage that patient to attend an informal seminar or 
consult in order to gain basic knowledge about surgery. It 
is important for preoperative patients to have the opportu-
nity to interact with postoperative patients as part of the 
in-depth and multifaceted consent.   

   2.     The “Honeymoon Phase”  
 This phase often occurs in month 1 through 12 following 
bariatric surgery. This is the time when patients often, for 
the fi rst time, experience a sense of satiety. Commonly, 
depending on the type of procedure performed, patients 
may even experience minimal to no hunger. The scale 
continues to move downward, often with little effort on 

the patient’s part. You will hear words like “unbelievable” 
and “it’s a miracle.” Reinforcement that this sensation is 
commonly experienced early on following surgery is 
important. In addition, stressing that compliance with the 
program guidelines including nutrition, supplementation 
and physical exercise is imperative. Equally important is 
stressing that lifestyle changes are imperative for long- 
term control of severe obesity and resolved related medi-
cal conditions.   

   3.     The “Reality Phase”  
 This occurs between the sixth and eighth month. One of 
the most common and fearful experiences shared by 
patients in this phase is when active hunger returns and 
dietary consumption increases. Patients often fear that 
their “tool” is not going to work for them. They can obsess 
about every food eaten, often weighing themselves several 
times a day. Commonly, this group of patients requires 
reassurance that their sensations have been experienced by 
others. It is appropriate to assure the patient that this is 
common. Postoperative patients will add their experiences 
of going through this phase as well. Any symptoms of 
maladaptive behavior in this phase, or at any time, may 
need further investigation and treatment. Depending on 
the symptoms exhibited, further evaluation with the 
appropriate team member may be needed, including the 
surgeon, obesity medicine physician, program nurse, 
registered dietician, or behavioral health specialist.   

   4.     The “Maintenance Phase”  
 The last phase commonly occurs from the twelfth month 
on. This phase I call the “maintenance phase.” Although 
there is often a decline in support group attendance in this 
patient population, support group meetings are extremely 
benefi cial for several reasons. They continually remind 
and reinforce the idea that surgery is a “tool” not a cure, 
and therefore constant and consistent lifestyle changes 
are needed for weight maintenance. This is the key for 
success. Often patients want to be “normal” and want to 
distance themselves from the memory of having had bar-
iatric surgery at all. This attitude can be dangerous 
because weight gain as well as vitamin defi ciencies can 
occur with noncompliance. For this reason, reinforce-
ment of long-term follow-up and support group atten-
dance should be taught and reinforced both preoperatively 
and postoperatively by a dedicated multidisciplinary, 
integrated team. This phase is when the patient learns 
they are not “bulletproof” and that surgery is not the 
“magic pill” that it seemed to be in the fi rst months after 
surgery. Offering a multidisciplinary approach in a sup-
port group will help patients maintain a healthy lifestyle 
emotionally, as well as medically. The reinforcement that 
they need to assume self-responsibility is benefi cial. 
Directing patients to the appropriate discipline, within the 
program, can be extremely helpful when a specifi c need is 
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identifi ed. This period can be extremely complex because 
patients have undergone a dramatic transformation medi-
cally, physically, and emotionally. Resolution of comor-
bidities are shared and celebrated. Relationships and 
body image challenges are commonly presented.     
 Bariatric surgical patients go through dramatic transfor-

mations both physically, medically, and emotionally. Often 
the program support groups are the only interaction available 
to individuals to discuss the disease and lifestyle changes 
preoperatively, as well as the unique experiences postopera-
tively. Support groups should be considered a priority in all 
bariatric programs.   

    Equipment and Environment Considerations 

 If you can imagine yourself 100 lb heavier than you are, the 
environment most likely would look very intimidating, unin-
viting, and quite frightening. Many of our patients have, all 
too often, had to worry about their size preventing them from 
sitting in a chair, fi tting through a narrow doorway, or fi tting 
in a patient gown. Hospitals performing bariatric surgery 
should anticipate the patients’ needs long before the fi rst 
case is scheduled. Any institution providing this specialty 
should provide all the special equipment and other needs for 
patients seeking treatment (Table  19.2 ). Walking the same 

pathway a patient would, from admission through discharge, 
highlights vulnerable, unsafe areas. Prudent programs will 
continually check to make sure the appropriate equipment, 
with manufacturer’s specifi cations of weight limitations, is 
offered in all relevant departments.

       Conclusion 

 The signifi cance of an integrated multidisciplinary team in 
bariatric and metabolic surgery is well accepted throughout 
the United States and beyond. Being part of this team can be 
immensely challenging but rewarding. Individuals with 
severe obesity commonly present with a myriad of medical, 
physical, nutritional, and psychological complexities. 
In-depth knowledge and expertise is imperative for optimal 
outcomes. Treating each patient with competence, safety, 
and compassion should be the main objective for each pro-
vider. The team should be well coordinated and committed 
to clinical excellence from the initial consultation through 
long-term engagement and follow-up.  

    Question and Answer Section 

    Questions 

     1.    The role of the integrated team is imperative for optimal 
short- and long-term outcomes. All of the following 
requirements are necessary for each team member except:
    A.    Clinical expertise and excellence   
   B.    Ability to work collaboratively   
   C.    Specialized certifi cation as a specialist in their 

discipline   
   D.    Dedicated to providing long-term follow-up       

   2.    Which of the following statements are true regarding sur-
gical complications following bariatric surgery?
    A.    Signs and symptoms of life-threatening complica-

tions can be subtle.   
   B.    Assessing for complications following a bariatric opera-

tion is like any other abdominal surgical assessment.   
   C.    Life-threatening surgical complications can happen 

post-op days 1–3 only.   
   D.    Delay in recognition of a serious complication is a 

common cause contributing to malpractice lawsuits.          

    Answers 

     1.    Answer  C . Specialized training and competency is an 
expectation for each team member caring for the bariatric 
and metabolic surgical patient. To date, only obesity 

   Table 19.2    Special equipment needs for providers of bariatric surgery   

  Clinic/offi ce/admitting areas  
 Wide doorways (48 in. in width or >) a  
 Wide wheelchair accessible a  
 Wide, weight-safe seating (30 in. in width or >) a  
 Scales to 500 lb 
 Large gowns 
 Large blood pressure cuffs 
 Weight-safe exam tables 
 Floor-mounted toilet seats with guardrails 
  Bariatric unit  
 Bariatric beds (appropriate weight limit, width) 
 Large gowns 
 Large sequential compression devices 
 Large blood pressure cuffs 
 Weight-appropriate transfer devices 
 Floor-mounted toilet seats with guardrails 
 Wide wheelchairs and walkers 
 Wide shower stalls and shower chairs 
  Operating room  
 Dedicated bariatric trays 
 Dedicated special needs intubation cart 
 Weight-bearing OR tables 
 Large monitor blood pressure cuffs 

   a Source: Facility Guidelines Institute 2010 (FGI), American Institute of 
Architects (AIA)  

T. Martinez
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medicine and registered nurses (CBN) have a certifi cation 
in the fi eld of bariatric, metabolic, and obesity medicine.   

   2.    Answers  A  and  D . Surgical complications can occur in 
even the most experienced surgeon’s hands. Therefore, it 
is important to continuously monitor the patient’s vital 
signs, urine output, pain scale, and lab results. However, 
aggravation of associated comorbidities can mask classic 
signs and symptoms, resulting in more subtle symptom 
presentation. Serious complications typically occur 
within days after surgery, but it is important for the patient 
and family to be educated on signs and symptoms that can 
occur weeks following discharge. Research has shown 
that a common reason for a lawsuit is not because of a 
surgical complication but a delay in recognition and treat-
ment of the complication.          

   References 

       1.   American College of Surgeons. Continuing quality improvement. 
Bariatric Surgery Center Network Program.   http://www.facs.org/
cqi/bscn/index.html    . Accessed 2009.  

   2.   Gastrointestinal Surgery for Severe Obesity.NIH consensus state-
ment online, 25–27 Mar 1991.   http://www.ncbi.nlm.nih.gov/books/
bv.fcg?rid=hstat4.chapter.9282    . 1991.  

    3.    American Society for Bariatric Surgery, Society for American 
Gastrointestinal Endoscopic Surgeons. Guidelines for laparoscopic 
and open surgical treatment for morbid obesity. Obes Surg. 2000;
10:378–9.  

    4.    Sugerrman H. Pathophysiology of severe obesity. Surg Obes Relat 
Dis. 2005;1(2):109–19.  

    5.       Kendrick M, Clark M, et al. Multidisciplinary team in a bariatric 
surgery program. In: Buchwald H, Cowan G, editors. Surgical man-
agement of obesity. Philadelphia: Saunders/Elsevier; 2007.  

    6.        CDC.gov/obesity/data/adult.html    . Accessed 2012.  
     7.    Hofso D, Jennsen T, et al. Fasting plasma glucose in the screening of 

type II diabetes in morbid obese subjects. Obes Surg. 2010;20:302–7.  
    8.    Finkelstein E, Trogdon JG, et al. Annual medical spending attribut-

able to obesity: Payor-and service-specifi c estimates. Health Aff. 
2009;28(5):w822–31.  

    9.       Lehman Center Weight Loss Surgery Expert Panel. Commonwealth 
of Massachusetts Betsy Lehman center for patient safety and medi-
cal error reduction expert panel on weight loss surgery; executive 
report. Obes Res. 2005;13:205–26.  

    10.    Al Z, Zoon CK, Klein HW, et al. Psychiatric aspects of childhood 
and adolescent obesity: a review of the past 10 years. J Am Acad 
Child Adolesc Psychiatry. 2004;43(2):134–50, 151–3.  

    11.    Maronet D, Golub S. Nurses attitudes toward obese persons and 
certain ethnic groups. Percept Mot Skills. 1992;75:387–91.  

    12.    De Maria EJ, Portenier D, et al. Obesity surgery mortality risk 
score: proposal for a clinically useful score to predict mortality risk 
in patients undergoing gastric bypass. Surg Obes Relat Dis. 2007;
3:134–40.  

     13.    Cottam D, Lord J, et al. Medicolegal analysis of 100 malpractice 
claims against bariatric surgeons. Surg Obes Relat Dis. 2007;3(1):
60–6.  

    14.    Livingston E. Complications of bariatric surgery. Surg Clin N Am. 
2005;85:853–68.  

    15.    Berger N, Callahan J, et al. Path to bariatric nurse certifi cation: the 
practice analysis. Surg Obes Relat Dis. 2010;6(4):399–407.  

    16.       Kushner R, Neff L. Bariatric surgery: a key role for registered dieti-
cians. Jour Diet Assoc. 2010;110(4):524–6.  

    17.    Aills L, Blankenship J, et al. Bariatric nutrition: suggestions for the 
surgical weight loss patient. Surg Obes Relat Dis. 2008;4:
S73–108.  

    18.    Krieger JW, Sitrens HS, et al. Effects of variation in protein and 
carbohydrate intake on body mass and composition during energy 
restriction: meta-regression. Am J Clin Nutr. 2006;83:260–74.  

    19.    Zielegler O, Sirveaux MA, et al. Metical follow up after bariatric 
surgery: nutritional and drug issues general recommendation for 
prevention and treatment of nutritional defi ciencies. Diabetes 
Metab. 2009;35:544–57.  

    20.    Sarwer DB, Wadden TA, et al. Pre operative eating behavior, post 
operative dietary adherence, and weight loss after gastric bypass 
surgery. Surg Obes Relat Dis. 2008;4(5):640–6.  

    21.    Wadden TA, Sarwer DB. Psychological and behavioral status of 
patients undergoing bariatric surgery; what to expect after surgery. 
Med Clin North Am. 2007;91(3):451–69.  

    22.    Jacobe D, Ciangura C, et al. Physical activity and weight loss fol-
lowing bariatric surgery. Obes Rev. 2011;12:366–77.  

    23.    King WC, Bond DS. The importance of preoperative and post oper-
ative physical activity counseling in bariatric surgery. Exerc Sport 
Sci Rev. 2013;41:26–35.  

    24.    Bond DS, Jakicic JM, et al. Objective quantifi cation of physical 
activity in bariatric surgery candidates and normal weight controls. 
Surg Obes Relat Dis. 2010;6:72–8.  

    25.    Bond DS, Thomas JG, et al. Self reported and objectively measured 
sedentary behaviors in bariatric surgery candidates. Surg Obes 
Relat Dis. 2013;9:123–8.  

    26.    McMahon MM, Sarr M, et al. Clinical management after bariatric 
surgery: value of a multidisciplinary approach. Mayo Clin Proc. 
2006;81(10 suppl):s34–45.  

    27.    Bond D, Phelan S, et al. Becoming physically active after bariatric 
surgery is associated with improved weight loss and health- related 
quality of life. Obesity. 2009;17(1):78–83.  

    28.    Presutti RJ, Gorman RS. Primary care perspective on bariatric sur-
gery. Mayo Clin Proc. 2004;79(9):1158–66.  

    29.       Bell C, Walley AJ, et al. The genetics of human obesity. Genetics. 
2005;6:221–34.  

    30.     Cdc.gov/obesity/adult/causes/index.html    . Accessed Jan 2013.  
    31.      Still C. Before and after surgery: the team approach to manage-

ment. J Fam Prac. 2005.  
    32.    My P, Tarrant M. Obesity: attitudes of undergraduate student nurses 

and registered nurses. J Clin Nurs. 2009;18(16):2355–65.  
    33.    Schwartz M, Chammbliss H, et al. Weight bias among healthcare 

professionals specializing in obesity. Obes Res. 2003;11:1033–77.  
    34.       Funnell M. The organization of multidisciplinary care team: model-

ing internal and external infl uences on care quality. J Nat Cancer 
Ins Monog. 2010;2010(40):72–80.  

    35.       Kaufman A, McNelis J, et al. Bariatric surgery claims- a medico- 
legal perspective. Obes Surg. 2006;16:1555–58.  

    36.    D’Alfonso J. Designing competencies that count. Denver: Certifi ed 
Boards Inc.; 2004.  

    37.    Ryden A, Sullivan M. Severe obesity and personality: a compara-
tive controlled study of personality traits. Int J Obes Relat Metab 
Disord. 2003;27(12):1534–40.  

    38.    Klein S. Medical management of obesity. Surg Clin N Am. 
2001;81:1025–38.  

    39.    Stunkard AJ, Froch TT, et al. A twin study on human obesity. 
JAMA. 1986;265:51–4.  

    40.    Latner JD, Stunkard AJ, et al. Stigmatized students: age, sex, and 
ethnicity effects in stigmatization of obesity. Obes Res. 2005;13:
1226–31.  

    41.    Song Z, Reinhardt K, et al. Association between support group 
attendance and weight loss after Roux-en-Y gastric bypass. Surg 
Obes Relat Dis. 2008;4:100–3.  

    42.    Brownell KD, Puhl R, Schwartz MB, Rudd L, editors. Weight 
bias: nature, consequences, and remedies. New York: Guilford 
Publications; 2005.    

19 The Importance of a Multidisciplinary Team Approach

http://www.facs.org/cqi/bscn/index.html
http://www.facs.org/cqi/bscn/index.html
http://www.ncbi.nlm.nih.gov/books/bv.fcg?rid=hstat4.chapter.9282
http://www.ncbi.nlm.nih.gov/books/bv.fcg?rid=hstat4.chapter.9282
http://dx.doi.org/10.1007/978-1-4939-1197-4
http://dx.doi.org/10.1007/978-1-4939-1197-4


195C. Still et al. (eds.), The ASMBS Textbook of Bariatric Surgery: Volume 2: Integrated Health,
DOI 10.1007/978-1-4939-1197-4_20, © Springer Science+Business Media New York 2014

           Chapter Objectives 

     1.    Discuss the known variables, clinical and biological, that 
are associated with differential weight loss outcomes fol-
lowing Roux-en-Y gastric bypass (RYGB) surgery.      

    Introduction 

 Obesity, commonly defi ned as a body mass index (BMI) 
greater than 30 kg/m 2 , is associated with an increased risk for 
a number of metabolic derangements including type 2 diabe-
tes mellitus (T2DM), hypertension, dyslipidemia, as well as 
cardiovascular disease and overall mortality. Class 3 obesity 
(BMI >40 kg/m 2 ), which affl icts a growing segment of the 
US population, further increases disease burden and risk of 
mortality. Weight loss is effective at decreasing these risks, 
as well as ameliorating disease severity; thus, reducing body 
weight in the morbidly obese is a major clinical goal. 
Currently available dietary and pharmacological modalities 
can produce small to moderate levels of weight loss, which 
can have signifi cant impact on comorbidities, but are diffi -
cult to achieve or sustain in many patients. Bariatric surgery 
has thus emerged as a highly effective therapy for long-term 
weight loss in morbidly obese patients, and more recently as 
a surgical therapy for the potential cure of type 2 diabetes. 
However, the degree of weight loss and improvement in spe-
cifi c comorbid conditions is variable. The clinical, biological, 

and genetic determinants of surgical weight loss in the 
morbidly obese are thus not well defi ned. 

 This scenario is further complicated by the clinical 
options available to patients and the defi nition of weight loss 
success. Thresholds for defi ning successful weight loss fol-
lowing bariatric surgery range from 40 to 70 % of excess 
body weight lost, with some degree of long-term weight 
regain occurring in many patients. The main classes of surgi-
cal procedures currently in general use, including the two 
most commonly performed operations, the Roux-en-Y gas-
tric bypass (RYGB) and laparoscopic adjustable gastric 
banding (LAGB), also continue to evolve. Roux-en-Y gastric 
bypass creates a small gastric pouch to restrict the size of the 
stomach to cause early satiety, as well as a bypass of the 
proximal small intestine to decrease nutrient absorption. 
This procedure in the morbidly obese usually induces about 
65–70 % excess body weight loss (EBWL), although weight 
loss plateaus at 1–2 years, often with some regain, and a sub-
group of patients remain resistant to weight loss. Gastric 
banding creates a pouch and a small stoma using a band high 
on the stomach. It is the least invasive and the safest, but also 
the least effective bariatric procedure, with weight loss at 
about 50 % of EBWL commonly followed by some regain. 
Analysis of variables associated with weight loss following 
these procedures has shown little consistency; thus, long- 
term sustained weight loss may depend upon as yet unidenti-
fi ed factors [ 1 ]. The purpose of this chapter is to discuss the 
known variables, clinical and biological, that are associated 
with differential weight loss outcomes following Roux-en-Y 
gastric bypass surgery.  

    Published Clinical Predictors 

 A systematic review of preoperative predictors of weight 
loss following bariatric surgery analyzed a large number of 
previously published studies (between 1988 and April 2010) 
in which one or more clinical variables were associated 
with either greater postoperative weight loss, no appreciable 
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effect on postoperative weight loss, or less postoperative 
weight loss regarded as a poorer outcome [ 2 ]. The variables 
analyzed for association with postoperative weight loss were 
preoperative BMI, preoperative weight loss, and the presence 
of eating disorders or related psychiatric disorders including 
substance abuse. A total of 115 studies were found in which 
data on variables with potential association with weight loss 
following bariatric surgery were reported. Suggestive evi-
dence was found for preoperative BMI (negative associa-
tion), preoperative weight loss (positive association), and 
personality disorders (negative association). Patients with 
maladaptive personality disorders are generally excluded 
from many bariatric surgery programs so are not discussed 
here. Unclear or no evidence was found to support previous 
weight loss attempts, binge eating, sweet eating, hunger, 
other maladaptive eating habits, emotional eating, depres-
sion, anxiety, sexual abuse, self-esteem, alcohol use/abuse, 
or other psychiatric disorders, which are also not discussed. 

    Preoperative BMI 

 A number of studies have reported that preoperative BMI was 
signifi cantly associated with less weight loss generally using 
multivariate regression approaches. This is refl ected in a 
meta-analysis in which the majority of studies reported a 
negative association with postoperative weight loss with 
follow- up times that ranged from 6 to 144 months [ 2 ]. Studies 
that reported a negative association were more likely to be 
based on RYGB in contrast to LAGB procedures, with the 
reverse the case for studies that reported no or a positive asso-
ciation studies. The majority of studies reporting a negative or 
no association calculated weight loss outcomes via %EWL 
and not in absolute terms of pounds or BMI units, while most 
studies that found a positive association used absolute weight 
loss as the outcome, usually as BMI units or kilograms lost. 

 The studies generally reported follow-up times between 1 
and 2 years and a variety of outcome measures such as an 
odds ratio of poorer %EBWL below a certain threshold at a 
certain postoperative time, expressing %EBWL as a continu-
ous variable at a specifi c postoperative time point, and 
dichotomizing patients into good and poor outcome groups 
based on various thresholds of %EBWL (e.g., ≥60 %). Based 
on these studies, preoperative BMI is perhaps the clinical 
variable most widely and strongly reported to be associated 
with postoperative weight loss, especially for studies on 
RYGB that report %EBWL. 

 Interestingly, more than 30 studies reported on just under 
14,000 patients with a preoperative BMI >50 kg/m 2 , defi ned 
as “super-obesity.” Pooling data for meta-analysis from more 
than ten of these studies on more than 3,000 patients with a 
mean follow-up time of 30 months found that the super- obese 

group lost signifi cantly less %EWL postoperatively compared 
to the non-super-obese. However, a subgroup meta-analysis 
of only those studies reporting on RYGB (i.e., excluding the 
lap band and other bariatric procedures) found no signifi cant 
association. 

 The degree and direction of the association of preopera-
tive BMI with postoperative weight loss depends upon how 
weight loss is measured. If a relative measure is used, such as 
%EBWL or percent excess BMI, then higher preoperative 
BMI has been found to be associated with poorer weight loss 
outcomes. i.e., less postoperative weight loss. This is the 
case for most studies reported thus far. If an absolute out-
come measure is used, such as change in body weight 
(pounds) or BMI units, then the higher the initial BMI the 
greater the weight loss. This makes sense since the heavier 
the person, the more weight there is to lose. The %EBWL as 
the measure of postoperative weight loss has been recom-
mended as the standard metric [ 3 ], despite the fact that 
%EBWL is a relative measure that diminishes the signifi -
cance of the absolute amount of weight lost, i.e., two patients 
who have lost the same number of pounds will have different 
%EBWL depending upon their initial BMIs. While the abso-
lute amount of weight lost may be an important factor in the 
degree of improvement in a variety of comorbid conditions, 
BMI is directly correlated with health risks, thus the lower 
the BMI, the less the risk. In addition, the strength of the 
association of higher initial BMI to weight loss over an 
extended follow-up period is not known. The disparity 
between %EBWL and other weight loss measures may be 
magnifi ed by the length of postoperative follow- up; the rela-
tively short lengths of follow-up (i.e., 12 months) of many 
studies may not allow suffi cient time for patients with higher 
BMIs to shed suffi cient number of pounds to reach their 
weight nadir. The short length of follow- up may also explain 
that although larger patients have more absolute weight to 
lose, they would have to lose their weight at a faster rate than 
lighter patients in order to achieve the same percent of excess 
body weight lost. Ideally, studies should have suffi cient 
length of follow-up to allow all patients to reach their weight 
loss nadirs. 

 Another factor that has not yet been fully explored, but 
suggested by some data, is that the poorer weight loss out-
comes in patients with higher initial BMIs may be due to 
distinct biological characteristics of these patients. The 
higher initial BMI may be due to a more severe underlying 
biological mechanism underlying the severe obesity that 
may be resistant to the strong effects of bariatric surgical 
interventions. Initial BMI is also a generally crude predictor 
since many patients with such severe obesity do very well 
after bariatric surgery. More research is needed to defi ne 
what variables are associated with poor weight loss out-
comes in patients with higher BMIs.  
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    Preoperative Weight Loss 

 Modest preoperative weight loss has been used to minimize 
the effects of obesity-related comorbid disease on the periop-
erative complications and outcomes related to bariatric sur-
gery. For example, a preoperative low-calorie diet appears to 
decrease liver size, presumably by depleting liver triglycer-
ides and/or glycogen. The smaller liver increases visualiza-
tion of the surgical region, which decreases the complexity 
and length of the procedure. Two systematic review articles 
have evaluated the effect of preoperative weight loss on bar-
iatric surgery outcomes [ 2 ,  4 ]. The results of each are dis-
cussed below. 

 Preoperative weight loss as an outcome was reported in 
14 studies comprising more than 3,000 patients who had 
undergone preoperative weight loss [ 2 ]. The most common 
preoperative weight loss goals were either between 5 and 
10 % or >10 % EBWL. About half of the studies found a 
positive correlation between preoperative and postoperative 
weight loss, although not surprisingly there was a large vari-
ation in the length of follow-up and the amount of postopera-
tive weight loss reported across the studies. Most reported at 
least 12 months of follow-up with about 50–75 % EBWL at 
12 months. 

 Another systematic analysis evaluated the effect of preop-
erative weight loss using data from 27 published studies 
from more than 6,000 patients on postoperative weight loss, 
operative time, length of stay, and/or complication rates [ 4 ]. 
The association with postoperative weight loss was reported 
in 24 of the 27 studies, with nine reporting signifi cant 
improvement in postoperative weight loss. In fi ve studies of 
laparoscopic RYGB patients, the operative time was 12.5 min 
shorter in patients with preoperative weight loss. The mean 
length of stay of RYGB patients was found to be 0.64 day 
shorter in those with preoperative weight loss. Finally, of 11 
studies reporting on perioperative complications, two con-
cluded a positive association with preoperative weight loss. 
However, regardless of the outcome under evaluation, the 
methods used to quantify preoperative and postoperative 
weight loss varied, the amount of follow-up time ranged 
from 3 months to 3 years, and the procedure types varied, 
further complicating the interpretation of these results. 

 Preoperative weight loss effects are diffi cult to compare 
across studies because of the wide variation in weight loss 
approaches. For example, in some programs formal nutrition 
consults are made, low-calorie and/or liquid diets are used, 
and the degree to which ongoing behavioral support and 
exercise and nutritional counseling are provided can vary 
substantially. The interpretation of such results is also prob-
lematic. Preoperative weight loss may merely be a surrogate 
for increased postoperative compliance and/or indicate 
greater motivation to lose weight.  

    Other Clinical Variables 

 Most studies of preoperative clinical variables associated 
with postoperative weight loss have analyzed only one or a 
few of many potential variables, often in relatively small 
cohorts of patients, from up to 20 variables in up to 300 
patients [ 2 ,  5 ]. Such studies have also reported on relatively 
short lengths of follow-up, usually 12 months. Few studies 
have analyzed more than 1,000 patients longer than 2 years 
following RYGB. One used mixed linear modeling up to 
36 months on 1,168 patients to assess associations with gen-
der, anastomotic technique, age, race, initial weight, height, 
and institution—with gender and initial weight as the two 
variables associated with weight loss [ 6 ]. Three other studies 
analyzed more than 300 RYGB patients and evaluated the 
association between a range of preoperative clinical 
 characteristics with postoperative weight loss [ 7 – 9 ]. Presence 
of diabetes was signifi cantly associated with less postopera-
tive weight loss for each of these studies. Other items that 
were associated with less weight loss in at least one of these 
three studies included older age, male gender, higher body 
weight, larger pouch size, and higher BMI.   

    Geisinger RYGB Predictors Project 

 We have been working to identify the clinical, biological, 
and genetic predictors of weight loss outcomes following 
RYGB surgery [ 10 – 16 ]. To do so, we have converted the 
Bariatric Surgery Program at the Geisinger Center for 
Nutrition and Weight Management into a research-based 
clinic. All patients undergo a standardized program during 
which data collected for clinical care is obtained for research. 
Consent has been obtained from more than 3,000 patients 
since initiating the study in late 2004. The average age is 
~47 years, the average BMI is ~50 kg/m 2 , about 80 % are 
female, and ~97 % are Caucasian. Exclusions for the pro-
gram include active substance abuse, psychiatric disorders 
including borderline personality disorder, schizophrenia, 
active severe depression, binge-type eating disorder, and 
defi ned noncompliance. 

    RYGB Program 

 Most of the clinical data collected were obtained as part of 
standard of care during the preoperative and postoperative 
program. These include careful and standardized ascertain-
ment of medical history and current medications, a variety of 
laboratory tests, questionnaires, intraoperative liver biopsy, 
and questionnaire/survey data. Research items collected in 
addition to these standard of care items include additional 
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blood sample for DNA isolation; serum samples for biomarker 
studies; and liver, fat, and intestinal tissue obtained intraop-
eratively. All of the extensive clinical data, such as weight 
measurement and physical fi ndings, comorbidities, medical 
history, laboratory measures, behavioral and social surveys, 
and medication use, were extracted from the electronic 
health record and entered in a research database. The clinical 
program has been optimized, with much attention paid to 
maintaining the highest quality of care, to obtain clinical 
data with research grade quality requirements in mind. 

 Our multidisciplinary bariatric surgery program instituted 
the recommendation of a preoperative weight loss goal as a 
requirement for undergoing RYGB surgery since the inception 
of the program in 2001. The hypocaloric dietary intervention 
has been designed to produce a weight loss of at least 3 % with 
a target of 10 % without the use of a weight loss medication 
(Fig.  20.1 ). Patients were placed on a diet with a 500–700 kcal 
defi cit with support that includes individual and group ses-
sions with monthly meetings and sessions of nutrition and 
physical activity education and social support for 4 months. 
Clinical staff run the meetings and follow the patients. Patients’ 
specifi c comorbidities and general health care were also man-
aged during the preoperative program. In this program, a large 
percentage of patients can and do lose a meaningful amount of 

weight in the preoperative period. For example, fewer than 
10 % of the patients gained more than 5 % excess body weight 
during the preoperative period, and about 10 % of the patients 
gained less than 5 % excess body weight, while about 15 % 
experienced up to 5 % EBWL, about 20 % had a 6–10 % 
EBWL, and about half had a greater than 10 % EBWL.

   We examined whether there were differences among 
those who lost more preoperative weight. We stratifi ed by 
%EBWL and examined the groups for differences in demo-
graphic characteristics and comorbidities. A small statisti-
cally signifi cant but clinically insignifi cant difference in age 
was found. Initial weight and BMI were lower in the group 
that experienced a gain of more than 5 % excess body weight 
in the preoperative period. The frequency of a variety of 
comorbidities and the sex distribution were not signifi cantly 
different among the preoperative weight loss groups. 

 We then used Kaplan-Meier analyses to identify a signifi -
cant association between preoperative and postoperative 
weight loss. Patients who experienced the most %EBWL 
before surgery reached their weight loss goal sooner than 
patients who had less %EBWL, or weight gain, prior to sur-
gery. This effect was not BMI dependent, with similar results 
found for a baseline preoperative BMI <50 or >50 kg/m 2 . 
We also used Cox regression to estimate hazard ratios for 

  Fig. 20.1    Schema of preoperative and postoperative weight loss program with approximate numbers of patients based on a population of 2000       
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achieving a desired weight loss goal of more than 70 % 
EBWL. The amount of preoperative EBWL was used as the 
primary predictor variable (controlling for age, sex, and 
comorbidities) and was signifi cant in all models. Those 
patients who achieved more than a 10 % preoperative excess 
body weight loss were more than twice as likely to achieve 
70 % postoperative EBWL than those patients who had a 
0–5 % excess body weight loss prior to surgery. Unfortunately 
this association was only present for those achieving a 
greater than 10 % %EWL.  

    Statistical Modeling 

 We have conducted an analysis of more than 350 variables on 
a cohort of 1,380 patients who underwent RYGB surgery on 
whom 24-month weight loss data was available. The group as 
a whole had a 62.5 % EBWL at 24 months. The clinical vari-
ables that were associated with less than 24-month weight 
loss (Table  20.1 ) were higher baseline BMI, use of diabetes 
medication prior to surgery, older age and type of surgical 
access, fi brosis of the liver by pathology (if BMI >50 kg/m 2 ), 
iron defi ciency (defi ned as low serum iron), long preoperative 
period (>2 years in program), and male gender. A male patient 
over the age of 50 who is diabetic and iron defi cient whose 
BMI is greater than 60 and undergoes an open RYGB proce-
dure can expect to achieve about half of the %EBWL than a 

younger nondiabetic iron- replete woman who undergoes a 
laparoscopic procedure. A need for clinical practice is more 
robust information on weight loss outcomes tailored to the 
specifi c characteristics of patients.

        Genetic Factors 

 Based upon heritability and linkage studies, genetic variation 
plays a strong role in obesity and related comorbid conditions. 
Genome-wide association studies (GWAS) have identifi ed 
single nucleotide polymorphisms (SNPs) in or near dozens of 
genes that are related to increased BMI and associated comor-
bid conditions. Few have been studied in the context of morbid 
obesity. In addition, the relatively small effect of these and 
other individual GWAS SNPs suggests that multiple SNPs 
may act in combination to infl uence disease susceptibility. To 
date, only a few candidate genes have been evaluated in small 
studies in relation to diet and surgical weight loss. We have 
previously analyzed weight loss [ 16 ], as well as GWAS 
SNPs related to obesity, diabetes, and cardiovascular disease 
[ 17 ,  18 ], in a cohort of morbidly obese patients from a com-
prehensive obesity research program that provides access to 
clinical data, DNA samples, and dietary and surgical treatment 
outcomes. Our approach parallels pharmacogenomic analysis 
of medication use in obesity and diabetes [ 19 ,  20 ], which we 
have termed “surgicogenomics” [ 17 ]. 

   Table 20.1    Clinical factors associated with weight loss 24 months after RYGB surgery   

 Difference from reference  SE   p -value 

 Baseline BMI 
  35–39.9  32.3  2.9  <0.0001 
  40–49.9  17.8  2.1  <0.0001 
  50–59.9  3.5  2.2  <0.0001 
  60+  Reference 
 Diabetes group 
  Any diabetes medication  –4.6  1.3  0.0004 
 Age and surgical access 
  Age <50 with laparoscopic surgery  Reference 
  Age <50 with open surgery  –0.3  1.8  0.886 
  Age 50+ with laparoscopic surgery  –2.1  1.7  0.209 
  Age 50+ with open surgery  –9.7  1.8  <0.0001 
 Liver pathology and baseline BMI 
  No fi brosis  Reference 
  Any fi brosis with baseline BMI <50  –14.1  3.8  0.0003 
  Any fi brosis with baseline BMI 50+  –3.0  3.8  0.429 
 Iron defi ciency 
  Low serum iron (<45 men, <35 women)  –7.6  3.5  0.0330 
 Time from baseline visit to surgery 
  >2 years  –5.3  2.7  0.045 
 Gender 
  Male  –4.6  1.7  0.0059 
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    Genetics and Obesity 

 The regulation of body weight and energy homeostasis is sub-
ject to complex regulatory mechanisms that maintain balance 
between energy intake, energy expenditure, and energy stores. 
Genetic factors play an important role in this regulation as 
well as in the development of obesity as shown in studies esti-
mating the heritability of obesity. Based on the current knowl-
edge of the pathogenesis of obesity, the level of involvement 
of genetic factors in the development of obesity is estimated to 
be 30–70 %. The last edition of the  Human Obesity Gene Map  
from October 2005 reported more than 600 loci from single-
gene mutations in mouse models of obesity, non-syndromic 
human obesity cases due to single- gene mutations, obesity-
related Mendelian disorders, loci from genome-wide scans, 
and genes or markers that have been shown to be associated or 
linked with an obesity phenotype [ 21 ].  

    Genetics and Weight Loss 

 Clinical observation documents the wide variation in the abil-
ity of obese subjects to lose weight in response to the same 
negative energy balance. Genetics and heritable factors 
appear to contribute to the ability to lose weight with poten-
tially high levels of heritability similar to obesity [ 22 ]. For 
example, degree of weight loss is more similar within pairs of 
overweight identical twins in response to a negative energy 
balance than between pairs. Also paralleling studies on obe-
sity are reports of associations between weight loss and a 
number of polymorphisms in candidate genes. Candidate 
genes that have been replicated in more than one study include 
LEP, LEPR, HTR, NMB, PLIN, PPARG2, ADRB2, ADRB3, 
UCP1, UCP2, UCP3, IL6, IRS, CYP1, COMT, PNMT, and 
GNB3 [ 22 ]. However, lack of homogeneity of the study 
groups, ethnic differences, and/or small sample sizes may 
contribute to the failure to replicate more broadly.  

    Genes and Response to Bariatric Surgery 

 Several candidate genes have been studied in relation to bar-
iatric surgery. Weight loss at the 6-month follow-up after 
laparoscopic gastric banding was related to polymorphisms 
in the interleukin 6 (IL6) and uncoupling protein 2 (UCP2) 
genes. UCP2 SNPs were also related to weight loss out-
comes following gastric banding and gastric bypass. Neither 
a UCP3 promoter nor a tumor necrosis factor (TNF) alpha 
polymorphism was related to weight loss outcomes 1 year 
after biliopancreatic diversion. Similarly, SNPs in GNB3 and 
GNAS1 were not related to weight loss following gastric 
banding.  

    Obesity GWAS SNPs 

 Several dozen SNPs found through GWAS have now been 
reported to be associated with BMI/obesity [ 23 – 27 ]. The 
insulin signaling protein type 2 (INSIG2) gene was per-
haps the fi rst obesity gene variant identifi ed through 
GWAS. INSIG2 is involved with lipid and cholesterol 
metabolism and has been linked to obesity in rodents. In a 
meta-analysis of nine cohorts drawn from eight different 
populations and including a total of almost 17,000 indi-
viduals revealed signifi cant independent validation of the 
association of the SNP with BMI, but with likely popula-
tion heterogeneity. Other studies have also failed to fi nd an 
association with BMI. However, studies of populations 
with higher BMIs tend to have positive associations [ 28 ], 
including our own [ 15 ]. 

 One of the most robust GWAS SNPs initially found 
resides within the FTO (fat mass and obesity associated) 
gene. The FTO obesity SNP was fi rst found to be associated 
with type 2 diabetes in a genome-wide association study 
that compared almost 2,000 type 2 diabetes patients and 
about 3,000 population controls for almost 500,000 SNPs. 
The FTO gene region on chromosome 16 was strongly asso-
ciated with type 2 diabetes that was replicated in another 
large population of type 2 diabetes cases and nondiabetic 
controls. However, reanalysis of the data with adjustment 
for BMI abolished the association with type 2 diabetes, 
demonstrating that the diabetes-risk alleles at FTO were 
strongly associated with increased BMI. Independently, 
another SNP within the fi rst intron of the FTO gene was also 
strongly associated with BMI. Meta-analysis and other 
studies have confi rmed this strong association [ 27 ,  29 ]. 
Thus, the initial observation of association with type 2 dia-
betes was actually refl ective of the increased BMI of the 
patients with diabetes relative to the lower BMIs of the non-
diabetic control population. 

 Homozygosity for the INSIG2 obesity GWAS allele has 
been associated with increased weight loss [ 30 ] or no 
effect upon a lifestyle intervention [ 31 ] in adults, while 
homozygosity for both INSIG2 and FTO was found to 
retard weight loss in a pediatric cohort [ 32 ]. Mechanistic 
studies on these obesity SNPs relating to food intake, 
nutrient density, and physical activity have also recently 
been reported [ 33 – 36 ]. 

 Another large-scale meta-analysis of genome-wide asso-
ciation data available for almost 17,000 individuals pheno-
typed for adult BMI based upon a European population 
demonstrated that a cluster of SNPs mapped nearby the cod-
ing sequence of melanocortin receptor 4 (MC4R) [ 26 ]. 
MC4R represents a compelling biological candidate, as rare 
coding mutations in the gene are a leading cause of mono-
genic obesity in humans. 
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 Mutations in the proprotein convertase subtilisin/kexin 
type 1 (PCSK1) gene also cause monogenic obesity, and an 
SNP producing a nonsynonymous variant was associated 
with obesity in adults and children of European ancestry [ 37 ].  

    Surgicogenomics of Weight Loss 

 We have genotyped patients who had undergone RYGB for 
the INSIG2, FTO, MC4R, and PCSK1 obesity SNPs. Patients 
were categorized as homozygous obese if they were homo-
zygous for the obesity risk allele for each SNP, heterozygous 
obese if they were carriers of the obesity risk allele, and 
homozygous non-obese if they were homozygous for the 
low-risk allele. Patients were also classifi ed by number of 
homozygous SNP genotypes and by the total number of obe-
sity risk alleles they possessed whether in the homozygous 
or heterozygous confi guration. Approximately 10 % of the 
population had either two or more homozygous obesity gen-
otypes or carried fi ve or more obesity risk alleles.  

    Association with Postoperative Weight Loss 

 Genotype data was analyzed using weight loss data (obtained 
at 12 and 24 months following Roux-en-Y gastric bypass 
surgery) calculated as %EBWL—an estimate of fat mass 
used for assessing weight loss that is based upon an idealized 
BMI of 25 kg/m 2 . Patients were stratifi ed by genotype based 
upon total number of FTO, INSIG2, MC4R, and/or PCSK1 
obesity SNPs they carried, thus patients had from 0 to 8 
SNPs. The data was also analyzed by regrouping based on the 
number of homozygous SNPs carried, thus patients had from 
0 to 4 homozygous genotypes. No individual SNP was statis-
tically associated with weight loss (Table  20.2 ). However, an 
association between decreasing %EBWL at 24 months and 
an increasing number of obesity SNP alleles was present, 
which was also seen for the number of homozygous SNPs 
that patients carried: patients who carried at least fi ve alleles 
versus those who carried four or less. Patients with fi ve or 
more alleles lost signifi cantly less weight at both 12 and 
24 months following gastric bypass surgery.

   Table 20.2    SNPs associated with weight loss 12 or 24 months after RYGB surgery   

 12-month follow-up  24-month follow-up 

  N   Mean (SD)   p -value   N   Mean (SD)   p -value 

 INSIG2  0.21 a   0.11 a  
  Homozygous obese  110  65.4 % (21.8)  67  63.1 % (26.9) 
  Heterozygous  385  68.8 % (22.7)  226  69.9 % (22.1) 
  Homozygous normal  397  69.0 % (23.1)  223  69.9 % (25.9) 
 FTO  0.33 a   0.20 a  
  Homozygous obese  202  66.7 % (23.0)  116  65.6 % (22.3) 
  Heterozygous  432  68.6 % (22.2)  246  70.5 % (24.5) 
  Homozygous normal  258  69.8 % (23.5)  154  69.2 % (26.0) 
 MC4R  0.99 a   0.78 a  
  Homozygous obese  71  68.7 % (22.6)  39  70.0 % (29.6) 
  Heterozygous  332  68.6 % (22.7)  187  68.0 % (23.1) 
  Homozygous normal  489  68.4 % (22.9)  290  69.5 % (24.7) 
 PCSK1  0.45 a   0.73 a  
  Homozygous obese  74  65.6 % (17.2)  38  66.2 % (19.4) 
  Heterozygous  344  68.2 % (23.2)  200  69.7 % (24.7) 
  Homozygous normal  474  69.1 % (23.3)  278  68.9 % (25.0) 
 # of homozygous 
obese genotypes 

 0.065 b   0.043 b  

  0  519  69.6 % (23.3)  306  70.9 % (24.6) 
  1  294  67.5 % (22.3)  163  67.3 % (24.0) 
  2+  79  64.5 % (20.9)  47  63.1 % (25.2) 
 # of obesity alleles  0.032 b   0.0084 b  
  0  33  74.5 % (21.1)  22  79.7 % (32.4) 
  1–2  377  69.2 % (23.9)  222  69.4 % (25.0) 
  3–4  400  68.0 % (22.3)  221  68.9 % (23.2) 
  5+  82  64.8 % (20.4)  51  63.3 % (23.3) 

  **12-month    follow-up was defi ned as the weight occurring closest to 12 months from surgery but between 9 and 18 months postsurgery 
 **24-month follow-up was defi ned as the weight occurring closest to 24 months from surgery but between 19 and 30 months postsurgery 
  a One-way ANOVA 
  b Linear regression  
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   We also analyzed available clinical data on comorbidities, 
laboratory results, medication use, and survey data to iden-
tify nongenetic factors that could account for differences 
between the super obese and morbidly obese. No variables 
with expected clinical relevance were identifi ed.   

    Question and Answer Section 

    Questions 

     1.    Suggestive evidence for potential association with weight 
loss following bariatric surgery has been found for the 
following variables:
    A.    Previous weight loss attempts   
   B.    Binge eating   
   C.    Preoperative BMI   
   D.    Depression       

   2.    Preoperative weight loss effects are diffi cult to compare 
across studies because of the wide variation in weight loss 
approaches.
    A.    True   
   B.    False       

   3.    Genes found through GWAS reported to be associated 
with BMI/obesity include all of the following except:
    A.    MC4R (melanocortin receptor 4)   
   B.    TNF (tumor necrosis factor)   
   C.    FTO (fat mass and obesity associated)   
   D.    PCSK1 (proprotein convertase subtilisin/kexin type1)          

    Answers 

     1.    Answer  C . In a number of studies, preoperative BMI has 
been associated with less weight loss following bariatric 
surgery.   

   2.    Answer  A . True   
   3.    Answer  B . TNF (tumor necrosis factor)          
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           Chapter Objectives 

     1.    Summarize the current literature regarding the weight 
loss effi cacy of surgical weight loss procedures.   

   2.    Review the contributing surgical, biopsychosocial, and 
behavioral factors associated with weight regain follow-
ing bariatric surgery.   

   3.    Present a proposed evaluation and treatment algorithm 
for the medical management of weight gain following 
bariatric surgery.      

    Introduction 

 Weight loss surgery is considered to be the most effi cacious 
treatment for individuals with clinically severe class III obe-
sity (body mass index [BMI] ≥ 40 kg/m 2 ) or with moderate 
class II obesity (BMI ≥ 35–39.9 kg/m 2 ) when accompanied 
by an obesity-related comorbidity. Weight loss at 2–3 years 
following a variety of surgical procedures varies from 20 % 
to 34 % of total weight depending on the procedure per-
formed. In general, weight loss is greatest following malab-
sorptive procedures (biliopancreatic diversion [BPD] and 
biliopancreatic diversion with duodenal switch [BPDDS]) 
followed by restrictive-malabsorptive (Roux-en-Y gastric 
bypass [RYGB]) and restrictive procedures (laparoscopic 
adjustable gastric banding [LAGB] and laparoscopic gastric 

sleeve [LGS]). Similarly, signifi cant improvement in multiple 
obesity-related comorbid conditions has been reported 
including type 2 diabetes mellitus (T2DM), hypertension, 
dyslipidemia, obstructive sleep apnea (OSA), and quality of 
life. However, long-term durability of weight loss and 
improvement in comorbid conditions are less certain, and 
weight regain has been observed. Although the causative fac-
tors of weight regain have not been well characterized, clini-
cians are being asked to evaluate an increasing number of 
patients postoperatively. This chapter will review the current 
information regarding weight gain following bariatric sur-
gery and the factors associated with weight regain and will 
present a proposed evaluation and treatment algorithm.  

    Estimating the Occurrence of Weight Regain 

 Analyzing outcome data for bariatric surgery suffers from 
many limitations. In general, published data is reported from 
case studies and case series stemming from single surgeons 
or single institutions. Often, surgical techniques such as 
pouch size and limb length as well as the surgical procedure 
performed will vary over time within and between surgical 
centers. Furthermore, defi nitions used to defi ne weight loss 
outcomes have not been standardized. Whereas some studies 
report outcomes as percent excess weight lost (%EWL), 
other authors use change in BMI units (kg/m 2 ) or loss of total 
body weight measured in kilograms or percentage. Body 
weights are also often self-reported instead of measured. 
Additionally, since follow-up and reporting of patient out-
comes is often incomplete, selection bias may occur. 
Realizing these limitations, cross-sectional data estimates 
that signifi cant weight regain occurs in 20–35 % of patients, 
depending upon the procedure performed and duration of 
time following surgery [ 1 – 4 ]. This number is likely to be an 
underrepresentation of actual incidence rates. 

 In addition to uncertain rates of weight regain, it is also 
unclear what how much weight (actual or percentage) is 
regained among post-bariatric surgical patients. The Swedish 
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Obese Subjects (SOS) study, the largest nonrandomized 
intervention trial comparing weight loss outcomes in a group 
of more than 4,000 surgical and nonsurgical subjects, has 
previously reported 10-year data [ 5 ]. Surgically treated sub-
jects underwent fi xed or variable banding, vertical banded 
gastroplasty (VBG, a procedure that is no longer performed), 
or RYGB. Total body weight change was maximal after 
1 year in the three surgical subgroups (RYGB, −38 ± 7 %; 
VBG, −26 ± 10 %; and banding, −21 ± 10 %). Weight regain 
was reported by the second year of follow-up. For the RYGB 
and banding subgroups, 10-year weight change was 
−25 ± 11 % and −13.2 ± 13 %, respectively. Thus, at 10 years, 
subjects who underwent RYGB experienced a mean weight 
regain of 12 % total body weight and those who underwent 
fi xed or variable banding regained 8 % total body weight. 
This translates into regaining 34 % (for RYGB) and 38 % 
(for banding) of the maximal lost weight at 1 year. Categorical 
weight regain was not reported. 

 Other published studies are of shorter duration and 
include smaller numbers of subjects. For example, Himpens 
et al. [ 6 ] determined the long-term effi cacy of LGS among 
30 consecutive patients from a single center. Whereas 3-year 
mean %EWL was 77.5 ± 19.8 %, 6-year mean %EWL was 
53.3 ± 28.3 %. Thus, among this cohort, mean %EWL 
between years 3 and 6 decreased by 24.2 %, representing a 
regain of 31 % of lost EWL. In a retrospective study from 
Christou et al. [ 7 ] of 161 patients who underwent a RYGB 
and followed for more than 10 years, %EWL diminished 
from a mean of 89.5 % after 2.5 years to 68.1 % at 12.3 years. 
The mean 21.4 % change in %EWL represents a regain of 
one-fourth of total %EWL. 

 In another historical cohort study of 93 patients who 
underwent RYGB and completed 5 years of follow-up, mean 
%EWL decreased from 83.0 ± 21.7 % at 2 years to 
74.3 ± 23.7 % at 5 years. The 8.7 % reduction in %EWL rep-
resents a 10 % regain of lost EWL [ 8 ]. However, the authors 
note that the variation in change of %EWL between 2 and 
6 years follow-up ranged from a minimum of −88.0 % to a 
maximum of 29.1 %. Finally, Nguyen et al. [ 9 ] conducted a 
prospective randomized trial comparing RYGB ( n  = 111) to 
gastric banding ( n  = 86). At 2 years, data was available for 
84.6 % of RYGB patients and 91.9 % of gastric banding 
patients. Follow-up rates at 4 years were available for 83.1 
and 93.3 % for the two surgical procedures, respectively. In 
contrast to other studies, there was no signifi cant change in 
mean %EWL for the two procedures between years 2 and 4. 
However, the standard deviations were large suggesting wide 
variation in outcomes. 

 Using a different methodical design, Kofman et al. [ 10 ] 
conducted an Internet survey among individuals who had 
undergone RYGB surgery between 3 and 10 years prior to 
participation in the study. Weight regain, assessed using a 
series of self-report questions, was defi ned as the difference 
in pounds from the lowest postsurgical weight to present 

weight. Of the 497 individuals who responded, 25.6 % 
underwent surgery 3–4 years previously, 46.1 % between 4 
and 5 years, and 16.9 % between 5 and 6 years before the 
survey. Mean maximum EWL of 81 % was achieved at 
17.9 months after surgery. Eighty-seven percent of respon-
dents reported gaining weight from their lowest postopera-
tive weight; 33 % gained between 10 % and <20 % and 14 % 
gained 20 % or more of EWL. In summary, weight regain 
occurs following a variety of bariatric surgery procedure. 
However, current studies do not allow an accurate estimation 
of incidence rates.  

    Surgical, Biopsychosocial, and Behavioral 
Determinants of Weight Regain 

 It is reasonable to presume that weight regain following 
bariatric surgery may result from numerous causes, due to 
a combination of anatomical, physiological, behavioral, 
and psychological factors (Table  21.1 ). Thus, it is useful to 
classify the etiology of weight regain into distinct catego-
rizes. Although not all of the factors are amenable to treat-
ment when the patient presents with weight regain, this 
functional grouping provides an appreciation of the poten-
tial causative factors.

   Table 21.1    Etiological factors for weight regain following bariatric 
surgery   

  Anatomical  
 LAGB malfunction or mismanagement 
  Band or port breakage, band too lose 
 RYGB 
  Pouch enlargement 
  Gastrojejunal anastomosis dilation 
  Gastro-gastric fi stula 
  Physiological  
 Hormonal adaptation 
 Pregnancy 
 Menopause 
 Weight-gaining medications 
 Smoking cessation 
 Endocrine disorder: Cushing’s disease, severe hypothyroidism 
  Behavioral  
  Dietary 
   Unhealthy eating patterns, grazing, nibbling, mindless eating 
   Consumption of high energy foods and beverages 
   Loss of dumping syndrome symptoms 
   Loss of control over urges, binges 
   Reduced vigilance 
   Excessive alcohol intake 
  Physical activity 
   Reduced leisure time activity 
   Increased sedentary behaviors 
   Insuffi cient moderate- and vigorous-intensity exercise 
   Development of physical limitations to exercise 
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      Surgical Procedure Failure 

 Each type of bariatric procedure has its own potential 
mechanism of surgical failure that can lead to weight gain. 
In restrictive procedures such as LAGB, weight loss is based 
on the reduction of gastric volume due to the gastric band. 
Dilation of the band or insuffi cient tightening may result in 
a feeling of reduced restraint, leading to the ability to con-
sume larger volumes of food and calorie-containing bever-
ages as compared to the fi rst months after surgery. This is 
supported by observations that suggest that restrictive pro-
cedures fail if the pouch and stoma are too large. In patients 
who have undergone RYGB, weight regain may occur as a 
result of breakdown of the surgical staple line and develop-
ment of a gastro-gastric fi stula, or enlargement of the gastric 
pouch or stoma outlet. A retrospective review from a bariat-
ric center of excellence identifi ed patients who underwent 
laparoscopic revisional surgery between 2001 and 2008. Of 
384 secondary bariatric operations, 151 reoperative proce-
dures were performed for complications such as pouch 
enlargements, strictures, and gastro-gastric fi stulas with the 
major morbidity (13.2 %) related to leaks [ 11 ]. Similarly, 
another retrospective analysis identifi es the major reasons 
for requiring surgical revision as weight regain (40.3 %), 
type-specifi c issues (27.8 %), dysphagia/refl ux (25 %), and 
gastro-gastric fi stula (6.9 %) [ 12 ]. Patients who experience 
these complications are generally appropriate candidates for 
a surgical revision procedure.  

    Biological 

    Hormonal Adaptations 
 The hormonal causes of weight regain after surgically 
induced weight loss are not fully understood. However, 
investigational data from nonsurgical weight loss suggest 
that there is a strong selection bias in favor of regulatory sys-
tems that vigorously defend against defi cits in body weight. 
The regulatory changes with weight loss include signifi cant 
reductions in levels of leptin and the gastrointestinal hor-
mones peptide YY, cholecystokinin, and amylin and increase 
in the levels of ghrelin—a hormonal change that is associ-
ated with increased hunger and urges to eat. Ghrelin, an 
orexigenic or “hunger” hormone, is secreted by the stomach 
and is known to increase before meals and then fall after 
meals in humans. Multiple studies have shown that ghrelin 
levels are reduced following RYGB, though other clinical 
studies are confl icting [ 13 ]. The discrepancy in these fi nd-
ings may be due to the complexity of the ghrelin system or to 
the poor sensitivity of the techniques used to assess ghrelin 
levels [ 13 ]. PYY is an anorexigenic signal that suppresses 
appetite and is secreted after food intake. Glucagon-like pro-
tein- 1 (GLP-1) is released into the circulation post meal by L 
cells in the small intestine to stimulate insulin secretion, 

inhibit glucagon release, and delay gastric emptying. Both 
anorexigenic hormones have been shown to increase after 
RYGB and LSG. 

 Although surgical revision of the gastrointestinal tract 
leads to alteration of gut hormones and the resultant changes 
in appetite and metabolism, it is unclear whether metabolic 
adaptation reoccurs to defend body weight. Surgically 
induced changes in ghrelin, PYY, and incretin hormone lev-
els may diminish over time. Rodent studies have demon-
strated that postsurgical weight regain is associated with 
failure to sustain elevated plasma PYY concentrations. The 
use of animal models for bariatric surgery should provide 
further clues into the mechanisms involving the hormonal 
causes of postsurgical weight regain.   

    Pregnancy 

 Weight gain associated with pregnancy is dependent upon 
many determinants, including physiological, psychological, 
and behavioral factors. Observational and cohort studies have 
shown that excessive gestational weight gain substantially 
increases the risk of weight retention at 1 year and future 
long-term weight gain at 15–21 years postpartum [ 14 – 16 ]. 
Weight retention is particularly more evident for women who 
are obese prior to pregnancy. Based on the existing literature, 
the Institute of Medicine published revised recommendations 
on appropriate weight gain during pregnancy. For under-
weight women, the recommended total weight gain is 12.5–
18 kg; for normal weight women, 11.5–16 kg; for overweight 
women, 7–11.5 kg; and for obese women, 5–9 kg. 

 Among patients who have undergone bariatric surgery, 
counseling about pregnancy is important as almost half of all 
bariatric procedures are performed on women of reproductive 
age. Bariatric surgery is thought to improve fertility based on 
normalization of sex hormones, menstrual irregularities, and 
improvement in polycystic ovarian syndrome. Most authori-
ties urge patients to delay conception for at least 1 year post-
bariatric surgery to minimize complications from nutritional 
defi ciencies and optimize weight loss. Maternal weight gain 
after bariatric surgery has not been well studied. In one pro-
spective study of 79 consecutive fi rst pregnancies following 
LAGB, mean maternal weight gain was 9.6 ± 9.0 kg com-
pared to 15.5 ± 9.0 kg among 79 obese subjects matched for 
parity and maternal age [ 17 ]. The incidence of postpartum 
weight retention was not reported. Neonatal outcomes such 
as incidence of stillbirths, preterm deliveries, and birth weight 
have been shown to be consistent with community values 
[ 17 ,  18 ]. In one retrospective study, patients who conceived 
during the fi rst postoperative year ( n  = 104) had comparable 
short-term perinatal outcomes compared with patients who 
conceived after the fi rst postoperative year ( n  = 385) [ 18 ]. 
No signifi cant differences were noted regarding hypertensive 
disorders, diabetes mellitus, or bariatric complications.  
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    Menopause 

 The years surrounding menopause are associated with weight 
gain. Wing and colleagues [ 19 ] were among the fi rst to 
observe this pattern in the Healthy Women’s Study, a longi-
tudinal investigation of biobehavioral factors during meno-
pause in a cohort of 541 healthy and initially premenopausal 
women. Data published after the fi rst 3 years of this study 
showed that the women gained on average 2.25 kg and about 
20 % of subjects gained 4.5 kg [ 19 ]. Body composition stud-
ies demonstrate an increase in total body fat and visceral adi-
pose tissue [ 20 ]. Change in weight and body fat is primarily 
due to decreased energy expenditure and physical activity 
along with loss of estrogen. Menopausal weight gain is asso-
ciated with development of hyperlipidemia, hypertension, 
and insulin resistance. Literature on menopausal weight gain 
in patients who have undergone bariatric procedures is lim-
ited. However, it can be postulated that the same factors that 
contribute to weight gain in a nonsurgical menopausal 
woman can also affect a postsurgical menopausal patient.  

    Weight-Gaining Medications 

 It is well documented that many types of medications are 
associated with weight gain; these include antipsychotics, 
mood stabilizers, antidepressants, antidiabetics, and gluco-
corticoids. The degree of medication-induced weight gain 
varies by medication. Prescribed psychotropics may cause 
2–17 kg of weight gain over the course of clinical treatment. 
In an analysis of four prospective trials of glucocorticoids in 
rheumatoid arthritis, the use of 5–10 mg/day of prednisone 
over 2 years was associated with an increase of mean body 
weight of 4–8 % [ 21 ]. Medication-induced weight gain can 
occur in individuals who have undergone bariatric proce-
dures. However, currently there are no studies that have 
identifi ed the effects of weight-gaining medications in this 
population.  

    Smoking Cessation 

 Tobacco use is a noteworthy health behavior to assess in 
bariatric candidates. One study found that 67 % of bariatric 
surgery candidates have a lifetime history of smoking and 
27 % are current smokers [ 22 ]. Since current guidelines rec-
ommend smoking cessation at least 8 weeks prior to bariat-
ric surgery, the effect of cigarette smoking on body weight 
may be an important factor. Longitudinal cohort data of 
1,885 smokers from national surveys showed that mean 
weight gain after cessation of smoking was 2.8 kg in men 
and 3.8 kg in women; 9.8 % of men and 13.4 % of women 
gained more than 13 kg [ 23 ]. In the Lung Health Study of 

5,887 smokers followed over 5 years, 33 % of sustained 
quitters gained ≥10 kg [ 24 ]. The etiology of weight gain is 
thought to be attributed to a reduction in energy expenditure 
and increased caloric intake. Smoking and smoking cessa-
tions rates have not been well characterized in the post-bar-
iatric surgical population.  

    Medical Problems 

 As with any patient, individuals who have undergone bariat-
ric procedures can develop medical conditions that are asso-
ciated with weight gain. Although uncommon, medical 
causes of weight gain include Cushing’s syndrome, acquired 
hypothalamic obesity syndromes, and myxedema from 
hypothyroidism. In a single-center study of 783 consecutive 
patients who were evaluated for endocrine disorders before 
bariatric surgery, Cushing’s syndrome was diagnosed in six 
patients and ACTH-dependent hypercortisolism in an addi-
tional fi ve [ 25 ]. A thorough clinical examination and bio-
chemical work-up along with a heightened suspicion is 
necessary for diagnosis. Diagnosis of Cushing’s syndrome 
can be challenging since obesity and hypercortisolism share 
many clinical features: central obesity, facial plethora, dorso-
cervical hump, and violaceous stria. 

    Musculoskeletal Disability 
 Obesity is associated with many health concerns, including 
impairments in physical function and mobility. Arthritis is 
the leading cause of disability among older adults in the 
United States owing to the increasing rates of obesity. 
Decreased physical activity related to arthritis is common, as 
evidenced by the 2007–2009 National Health Interview 
Survey in which 42.4 % of respondents reported activity 
limitations caused by arthritis [ 26 ]. The three most fre-
quently found functional limitations among people with 
arthritis are bending or stooping, standing, and walking. 
These limitations can lead to decreased activities of daily liv-
ing, which increase the risk of a sedentary lifestyle and 
weight gain. There is currently limited literature evaluating 
the role that bariatric surgery has on hip and knee osteoar-
thritis. No randomized controlled trials have been conducted 
assessing the impact that weight loss surgery has on hip and 
knee osteoarthritis. However, from the limited studies avail-
able, the general trend is that signifi cant weight loss follow-
ing bariatric surgery improves pain and function [ 27 ]. 

 It is well established that participating in regular physical 
activity improves weight loss outcomes and is required to 
maximize postoperative results. When advising increased 
physical activity, real and perceived barriers to exercise 
should be individually evaluated and addressed. Staying 
mindful of possible orthopedic limitations, initial physical 
activity goals must be within the patient’s tolerance.   
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    Psychosocial 

 Several psychosocial characteristics have been proposed as 
risk factors for weight regain after bariatric surgery; these 
include depression, increased stress from changing life 
events, and disordered eating patterns. The presence of such 
factors may hamper long-term success. 

    Depression 
 Multiple studies have identifi ed the relationship between 
obesity and depression as complex; raising the question of 
whether the causal pathway is bidirectional or reciprocal. 
The 10-year follow-up of the SOS study showed high rates 
of depression in both the surgically treated and convention-
ally treated groups and found that greater weight loss was 
associated with a greater reduction of depressive symptoms 
[ 28 ]. Other studies have shown an inverse relationship 
between the Beck Depression Inventory (BDI) score, a vali-
dated metric of depression, and the management of surgi-
cally mediated weight loss [ 29 ,  30 ]. Currently, no randomized 
controlled trials have been conducted on the long-term 
effects of bariatric surgery and depression. Therefore, the 
association between depression and weight changes follow-
ing bariatric surgery is not completely understood. 

 Coping response to stressful life events can affect weight 
loss outcomes. A review of the literature by Elfhag et al. 
reveals factors associated with weight regain. These include 
poor coping strategies, psychosocial stressors, and eating in 
response to negative emotions and stress [ 31 ]. Personal cri-
ses such as bereavement, major illnesses, or even busy 
schedules can often lead to unhealthy coping mechanisms 
such as emotional eating. This habit can lead to the use of 
eating to regulate mood [ 31 ].  

    Disordered Eating 
 Two abnormal eating patterns have been described in obese 
patients: binge eating disorder (BED) and night eating syn-
drome (NES). Binge eating disorder was designated as an 
eating disorder in the fi fth edition of Diagnostic and 
Statistical Manual of Mental Disorders (DSM-5) and is 
defi ned as the consumption of large quantities of food during 
a short amount of time (within any two-hour period) without 
being in control of this behavior. BED involves regular epi-
sodes of excessive, uncontrolled overeating and is strongly 
associated with psychological distress. Night eating syn-
drome is characterized by a circadian delay in the pattern of 
eating, defi ned by the main criteria of evening hyperphagia 
(i.e., the consumption of ≥25 % of the total daily caloric 
intake after the evening meal) and/or ≥2 nocturnal ingestions 
per week. 

 The prevalence rates at which bariatric candidates are 
affected by binge eating vary widely in the current literature. 
For example, de Zwaan et al. [ 32 ] used the Eating Disorder 

Examination Questionnaire, an instrument based on a 
structured interview widely considered the reference stan-
dard for the assessment of eating pathology. The authors 
found that 15 % of RYGB candidates met the diagnostic cri-
teria for BED and 24 % reported features of the disorder but 
did not meet the full diagnostic criteria. In another study, 
Allison et al. [ 33 ] observed that <5 % of patients met the full 
diagnostic criteria for BED. Binge eating may be related to 
smaller weight loss or weight regain within the fi rst two post-
operative years [ 30 ]. However, this fi nding has not been 
reported consistently. 

 It has been established that patients who engaged in night 
eating preoperatively may continue this behavior postopera-
tively. This habit may be attributable to stretching of the gas-
tric pouch, allowing for increased energy intake over time. 
Latner et al. found that more frequent nocturnal eating post-
operatively was associated with a greater body mass index 
(BMI) and less satisfaction with bariatric surgery [ 34 ]. Much 
like binge eating, the prevalence of NES among bariatric can-
didates varies within the available literature. Regardless of 
the confl icting prevalence reports, the act of night eating pres-
ents a challenge to patients’ compliance with the recom-
mended postoperative diet and behavioral recommendations.   

    Behavioral 

 Weight loss surgery is commonly described as a tool to help 
patients lose and maintain weight loss. The surgical interven-
tion imposes changes in dietary behavior that result in 
reduced caloric intake. At the same time, patients are coun-
seled to increase physical activity and engage in programmed 
and structured exercise. Continued adherence to these rec-
ommendations is necessary for success. 

    Diet 
 Dietary caloric intake is reduced immediately following sur-
gery due to a smaller gastric capacity, diminished hunger, 
and increased satiety brought about by altered gut hormones 
(discussed previously). The presence of dumping syndrome 
may also lead patients to reduce their intake of concentrated 
sweets and fatty foods to avoid associated postprandial 
symptoms, such as abdominal cramping, nausea, diarrhea, 
light-headedness, sweating, and tachycardia. In fact, over 
60 % of patients report avoiding sweets and nearly 30 % 
avoid fatty foods after gastric bypass surgery [ 35 ]. Other 
food intolerances may occur as well. As a result, patients 
who have had RYGB may consume fewer fatty foods and 
sweets. However, over time, caloric intake is less restrained. 
In the SOS study, mean daily intakes of 2,900, 1,500, 1,700, 
1,800, 1,900, and 2,000 kcal/day, respectively, were reported 
at baseline and 6 months, 12 months, 2 years, 3 years, and 
4–10 years after surgery. These increases in caloric intake 
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likely contribute to weight regain, which often begins in the 
second postoperative year [ 5 ]. These data suggest that some 
bariatric surgical patients have diffi culties adhering to the 
postoperative diet. 

 Grazing, defi ned as the consumption of smaller amounts 
of food over extended periods of time, has been identifi ed as 
a common high-risk eating pattern after bariatric surgery. 
Studies have shown that both preoperative and postoperative 
grazing behaviors independently predict poorer postsurgical 
weight loss [ 36 ]. In addition, dietary noncompliance, mean-
ing the selection of high-calorie foods and beverages, can 
also add to higher calorie intake and weight regain. A recent 
postoperative behavioral survey identifi ed a positive correla-
tion of the magnitude of weight regain with dietary noncom-
pliance which included consuming large quantities of food in 
the evening or night, eating large quantities of high-fat foods, 
and eating out more frequently [ 37 ]. These studies confi rm 
the importance of diet quality and calorie control in any ther-
apy for obesity.  

    Alcohol Use 
 Limited studies have looked at alcohol use disorder (AUD) 
before and after bariatric surgery. Suzuki et al. found that 
individuals undergoing bariatric surgery were found to have 
a prevalence of AUD comparable to the general population 
but that those with a lifetime history of AUD may be at an 
increased risk for elapsing after surgery, specifi cally after the 
RYGB [ 38 ]. No associations were found between weight 
loss following surgery and the development of AUD [ 38 ]. In 
another study, King et al. found a signifi cantly higher preva-
lence of AUD in the second postoperative year overall and, 
specifi cally after RYGB, compared with the years immedi-
ately before and following surgery [ 39 ]. Future studies are 
needed to clarify if and how postoperative weight loss is 
related to alcohol use.  

    Physical Activity 
 Numerous studies suggest that self-reported levels of physi-
cal activity increase signifi cantly after bariatric surgery [ 40 , 
 41 ]. However, there is little objective data regarding changes 
in physical activity levels in the postoperative period. In one 
study, patients reported a large increase in moderate- to 
vigorous- intensity activity after surgery, but accelerometer 
data suggested that such an increase did not actually occur in 
most individuals [ 42 ]. In fact, data suggest that only 10–24 % 
of post-bariatric surgery patients meet national guidelines 
regarding minimal physical activity levels for general health 
promotion (i.e., ≥150 min/week or moderate-to-vigorous 
physical activity in bouts of 10 min or more) [ 43 ]. Data from 
the National Weight Control Registry indicate that patients 
who have lost weight through bariatric surgery tend to be 
less physically active than individuals who have lost similar 
amounts of weight through nonsurgical approaches [ 42 ]. 

 In addition to hormonal changes, energy expenditure with 
weight loss is disproportionately reduced, largely attributable 
to increased skeletal muscle work effi ciency and reduced 
physical activity. Due to these underlying adaptive physiolog-
ical factors and the behavioral challenges of balancing caloric 
intake and expenditure, weight loss maintenance is diffi cult.   

    Support/Follow-Up 

 Obesity is a chronic, progressive disease that requires con-
tinual follow-up. The need for regular follow-up was demon-
strated in the Weight Loss Maintenance Trial. In this 
randomized controlled trial of subjects who lost >4 kg in the 
initial weight loss phase, individuals were randomized to 1 of 
3 interventions: (1) self-directed control group, (2) personal 
contact intervention that provided brief monthly or face-to-
face contact, and (3) interactive technology intervention. All 
three groups were able to maintain some of the weight they 
lost, however, those who received personalized contact main-
tained signifi cantly greater weight loss compared with the 
other two treatment groups at 24 and 30 months [ 44 ]. 

 Despite the signifi cant weight loss achieved through bar-
iatric surgery, close follow-up is also recommended postop-
eratively to promote continued weight loss and/or 
maintenance. According to the AACE/TOS/ASMBS guide-
lines (2009), follow-up visits are recommended within 
2 weeks after surgery, at 6 months, at 12 months postopera-
tively, and then annually. These postoperative visits are used 
to monitor patient’s weight loss as well as counsel patients 
on issues related to dietary and exercise adherence. Even 
though regular postoperative follow-up is advised, clinical 
reports have suggested that follow-up is often suboptimal 
and can negatively affect weight loss. A recent study showed 
only 40 % of patients returned for each of their fi rst 4 annual 
follow-up visits with the surgeon. Those who returned for all 
of their annual follow-up visits lost signifi cantly more weight 
than did those who did not return [ 45 ]. This data suggests 
that lack of follow-up may be a determinant of weight regain 
after bariatric surgery.   

    Clinical Approach to Evaluating 
and Managing Postoperative Weight Regain 

 As discussed in the preceding section, the etiology of weight 
regain may have multiple determinants. Thus, patients 
should undergo a comprehensive evaluation to assess all 
potential causative factors. A proposed evaluation algorithm 
for assessment and treatment of postoperative weight gain is 
shown in Fig.  21.1 . Several predictors of weight regain have 
been identifi ed in selective studies. However, due to differ-
ences in methodology, patient populations studied, and 
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length and completion of follow-up, the predictive variables 
differ among publications. For example, Odom et al. [ 29 ] 
surveyed 203 patients (24.8 % response rate) from a single 
center after a mean follow-up of 28.1 ± 18.9 months after 
RYGB. Seventy-nine percent of patients reported weight 
regain; 15 % regained ≥15 % of total weight lost, which they 
considered “signifi cant weight regain.” Independent predic-
tors of signifi cant weight regain were lack of control of food 
urges (odds ratio [OR] = 5.1), concerns over alcohol or drug 
use (OR = 12.74), lowest self-reported well-being scores 
(OR = 21.5), and no follow-up visits (OR = 2.60). In another 
survey of 497 patients who previously underwent RYGB 
after a mean of 4.2 years, participants who regained >10 % 
EWL reported signifi cantly higher frequencies of binge eat-
ing, grazing, and loss of control [ 10 ]. Freire et al. [ 46 ] con-
ducted a cross-sectional study among 100 patients who 
underwent open RYGB after a mean of 45.5 ± 32.6 months. 
The incidence of weight regain was 69.7 % and 84.7 % at 2 
and 5 years postsurgery, respectively (weight regain calcu-
lated as the increase from the lowest weight reported at any 
time after surgery). Factors associated with weight regain 
were poor diet quality, lack of physical exercise, and poor 
nutritional counseling [ 46 ]. Although the studies reviewed 
provide an indication of factors that have been associated 
with weight regain following bariatric surgery, we believe 
that a more comprehensive approach is indicated.

      Anatomical Factors 

 Patients presenting with loss of restraint or reduced 
restriction of food volume may require an evaluation of 
the surgical procedure. An upper GI X-ray is a reasonable 
fi rst step to assess pouch enlargement, anastomotic dila-
tion, or formation of a gastro-gastric fi stula among 
patients who underwent RYGB and for inadequate band 
restriction for patients who had LAGB performed. 
Depending on initial results, an esophagogastroduodenos-
copy (EGD) will provide a more accurate delineation of 
the anatomy and intraluminal measurements. Subject to 
other biopsychosocial factors discussed below, patients 
can be considered as candidates to undergo a surgical 
revisional procedure.  

    Medical and Physiological Considerations 

 Patients identifi ed to have an endocrinologic disorder, 
such as Cushing’s syndrome or hypothyroidism, should 
be medically treated. However, the most common treat-
able medical reason for weight gain is prescription of 
weight-gaining medications. Therefore, all patients should 
have a thorough medication history reviewed. If possible, 
weight-gaining medications should be substituted for either 

  Fig. 21.1    Evaluation and treatment pathway for weight regain following bariatric surgery.  RD  registered dietitian,  MNT  medical nutrition therapy, 
 PA  physical activity       

 

21 Medical Approach to a Patient with Postoperative Weight Regain



212

weight-neutral or weight-losing medications. A list of 
medications by disease category and effect on body 
weight is shown in Table  21.2 . Substitutions will often 
need to be coordinated with the patient’s other healthcare 
providers, particularly for the psychotropic medications.

       Behavioral Factors 

 Among all of the determinants of weight regain, recidivism 
of behavioral patterns or developments of new maladaptive 
patterns are the most common. All patients should undergo 
a comprehensive dietary, physical activity, and behavioral 
and psychological assessment. Depending on clinic staffi ng 
and patient needs, the evaluations can be performed by a 
physician, registered nurse, nurse practitioner, physician 
assistant, registered dietitian (RD), and a mental healthcare 
professional. Diet can be assessed by either a 24-h dietary 
recall or food frequency with particular attention to total 
caloric intake, meal and snack patterns, presence of grazing 
or nibbling, binging behavior, and consumption of high-
calorie foods and beverages. Physical activity is assessed 
by time spent in daily activities, sedentary time, and fre-
quency, intensity, and duration of any planned exercise. 
Mental health is assessed for presence of stressors, affec-
tive disorders, substance abuse, and coping response. 
Concerns identifi ed in any of these categories should be 
directly treated.  

    Physical Activity 

 Physical activity has been a focus among multiple investiga-
tors. In epidemiologic studies of postoperative patients, 
increased self-reported physical activity has been repeatedly 
associated with improved weight loss, mood, and psychoso-
cial functioning [ 40 ,  43 ]. Similarly, in a cross-sectional 
study, which used armband accelerometers to measure activ-
ity in patients who had undergone gastric bypass 2–5 years 
earlier, higher levels of moderate-to-vigorous physical activ-
ity were associated with greater postoperative weight loss 
[ 47 ]. However, data from intervention studies are lacking. In 
one small, nonrandomized, prospective study, participation 
in a postoperative exercise program (including 75 min of 
supervised aerobic exercise and resistance training 3 times a 
week) for 3 months did not signifi cantly increase weight loss 
after RYGB surgery [ 48 ]. However, the intervention did pre-
vent the observed decrease in dynamic muscle strength that 
was seen in postoperative patients who did not exercise, and 
it was also associated with an increase in functional and aer-
obic capacity. In a small, randomized, controlled trial, Shah 
and colleagues randomly assigned 33 obese (BMI ≥ 35.5 kg/
m 2 ) postoperative patients to either high-volume exercise 
(with a goal of expending ≥ 2,000 kcal/week in moderate 
intensity aerobic exercise) or a usual activity control for 
12 weeks [ 49 ]. Subjects assigned to the exercise intervention 
reported a greater than threefold increase in time spent in 
moderate physical activity and a nearly twofold increase in 

   Table 21.2    Drugs that produce weight gain and alternatives   

 Category  Drugs that cause weight gain  Possible alternatives 

 Neuroleptics  Thioridazine; olanzapine; quetiapine; risperidone; 
clozapine 

 Molindone; haloperidol; ziprasidone 

 Antidepressants 
  Tricyclics  Amitriptyline; nortriptyline  Protriptyline 
  Monoamine oxidase  Imipramine; phenelzine  Bupropion; nefazodone 
  Inhibitors  Mirtazapine 
  Selective serotonin  Paroxetine  Fluoxetine; sertraline 
  Reuptake inhibitors 
 Anticonvulsants  Valproate; carbamazepine; gabapentin  Topiramate; lamotrigine; zonisamide 
 Antidiabetic drugs  Insulin  Acarbose 

 Sulfonylureas  Miglitol; metformin; orlistat 
 Thiazolidinediones  DPP-4 inhibitors; GLP-1 analogs; 

SGLT-2 inhibitors 
 Anti-serotonin  Pizotifen 
 Antihistamines  Cyproheptadine  Inhalers; decongestants 
    β (beta) adrenergic blockers  Propranolol  ACE inhibitors; calcium channel blockers 
 α (alpha) adrenergic blockers  Terazosin 
 Steroid hormones  Contraceptives  Barrier methods 

 Glucocorticoids  Nonsteroidal antiinfl ammatory agents 
 Progestational steroids 
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recorded step counts. In this small study, intervention group 
subjects did not have greater weight loss or greater improve-
ments in body composition; however, they did have signifi -
cantly greater improvements in physical fi tness. Additional 
data are needed to further characterize the benefi ts of exer-
cise in postoperative bariatric surgery patients and to deter-
mine the optimal physical activity levels in this group. 

 Additional concerns regarding prescription of exercise in 
the bariatric surgery patient are physical and cognitive bar-
riers. Before bariatric surgery, an individual’s ability to 
exercise is often limited due to musculoskeletal pain. 
Walking capacity of severely obese patients is on average 
55 % of normal values and is inversely related to BMI [ 50 ]. 
Cognitive barriers to physical activity include lack of time, 
social stigma, lack of motivation, reduced awareness of the 
health benefi ts of exercise, fear of injury, a lack of confi -
dence in the ability to participate in physical activity, and 
self- consciousness or embarrassment. Treatment strategies 
that address these barriers may help patients become more 
physically active.  

    Psychological Counseling and Peer Support 
in the Postoperative Period 

 Data suggest that patients with postoperative depression 
experience poorer weight loss than those who are not 
depressed. Similarly, postoperative patients who exhibit dis-
ordered eating patterns, such as grazing and loss of control 
over eating, have poorer weight loss and greater weight 
regain [ 10 ,  36 ]. Patients who are found to have mood disor-
ders, disordered eating behavior, or substance abuse after 
bariatric surgery should be offered professional psychologi-
cal counseling and support. It is not known, however, whether 
such treatment improves weight loss or other outcomes. 

 For unclear reasons, patients who exhibit disordered eat-
ing patterns may be more receptive to a behavioral interven-
tion after surgery than before surgery. In one small 
nonrandomized prospective study, preoperative and postop-
erative bariatric surgical patients with binge eating or other 
disordered eating patterns were referred to a 10-week cogni-
tive behavioral therapy program designed to address and 
improve the maladaptive eating patterns. Patients who were 
referred to the program postoperatively were much more 
likely to attend the initial session and to complete the pro-
gram than patients referred preoperatively. 

 In epidemiologic studies, attendance at postoperative 
support groups is associated with improved weight loss 
outcomes [ 51 ,  52 ]. There is a lack of data regarding the 
effects of other types of postoperative psychological support, 
such as group or individual therapy, on weight loss and 
other outcomes.  

    Comprehensive Lifestyle Interventions 
After Bariatric Surgery 

 There is limited data regarding the benefi ts of comprehensive 
lifestyle interventions in the postoperative period. However, 
several pilot studies have been published over the past sev-
eral years. In one small, randomized controlled trial, subjects 
who were assigned to a multifaceted lifestyle intervention 
after vertically banded gastroplasty reported improved 
dietary habits, increased physical activity levels, and reduced 
television viewing, as compared to subjects assigned to usual 
care [ 53 ]. Furthermore, subjects in the lifestyle intervention 
group lost signifi cantly more weight at 1, 2, and 3 years after 
surgery than subjects in the usual care group. 

 Sarwer et al. [ 54 ] randomized 84 postoperative patients 
to either dietary counseling (brief: 15 min) every other 
week, in-person dietary counseling by a registered dietitian 
for the fi rst 4 postoperative months, or standard care (no for-
mal nutrition counseling sessions scheduled). Patients who 
received dietary counseling lost more total weight 
(20.7 ± 1.1 %) than those who received standard care 
(18.5 ± 1.1 %) at the end of 4 months. Total weight loss at 
24 months was 32.4 ± 2.0 % versus 33.6 ± 2.5 %, respec-
tively [ 54 ]. Although none of these weight loss differences 
reached statistical signifi cance, the dietary counseling group 
reported greater improvements in eating behavior. 

 In a further study, Kalarchian and colleagues [ 55 ] reported 
the results of a small randomized, controlled study ( n  = 36) 
involving patients who had undergone bariatric surgery at 
least 3 years earlier but who had failed to lose 50 % or more 
of their excess weight. Participants were randomly assigned 
to a comprehensive lifestyle intervention, including 12 
weekly group education sessions and fi ve individual tele-
phone coaching sessions over 6 months, or a waitlisted con-
trol group. Subjects randomized to the intervention group 
lost slightly more weight (3.3 ± 8.1 kg) than those in the con-
trol group (1.3 ± 6.8 kg), but the difference was not statisti-
cally signifi cant [ 55 ]. Interestingly, in this study, the presence 
of depressive symptoms at the beginning of the study was 
associated with greater weight loss in the intervention group 
but not the control group, suggesting that the behavioral 
component of the intervention may have been helpful for 
patients with depression. 

 These few pilot studies suggest that currently designed 
lifestyle interventions are modestly effective in enhancing 
further weight loss among post-bariatric surgery patients. 
Multiple factors appear to infl uence outcome results, includ-
ing patient selection, timing and intensity of the intervention, 
comprehensiveness of counseling provided, and selection of 
outcome measurements. Furthermore, the infl uence of other 
determinants of weight loss or weight regain (discussed ear-
lier) may need to be addressed.  

21 Medical Approach to a Patient with Postoperative Weight Regain



214

    Pharmacotherapy 

 There are no published studies describing the use of adjunc-
tive pharmacotherapy for management of weight regain fol-
lowing bariatric surgery. This is due, in part, to a paucity of 
anti-obesity medication available and the prevailing para-
digm of not combining surgical and pharmacologic modali-
ties for treatment. However, with the recent approval by the 
US Food and Drug Administration (FDA) of lorcaserin 
(Belviq™) and phentermine/topiramate (Qsymia™) for 
chronic weight management, the use of drug therapy can be 
anticipated.   

    Conclusion 

 The incidence of weight regain following bariatric surgery is 
not well defi ned. However, the current literature suggests 
that a signifi cant percentage of patients will experience 
regain beginning several years following surgery. There are 
multiple determinants of weight regain that include biologi-
cal, surgical, behavioral, social, and psychological factors. 
However, the extent and signifi cance of these factors is cur-
rently uncertain. Patients who present with signifi cant weight 
regain following bariatric surgery should undergo a compre-
hensive evaluation for determination of remedial factors. 
Additional clinical research is needed to further delineate 
this long-term postoperative problem.  

    Question and Answer Section 

    Questions 

     1.    Cross-sectional data from the literature suggests that 
weight regain after bariatric surgery occurs in what per-
centage of patients?
    A.    5–15 %   
   B.    15–30 %   
   C.    20–35 %   
   D.    50 %       

   2.    A 45-year-old female who underwent Roux-en-Y gastric 
bypass (RYGB) 4 years previously presents with 27 lb. 
weight gain. Medical history includes depression and 
gastroesophageal refl ux disease (GERD). She states she 
has been very busy recently due to job and family stress-
ors. She has not had any time to exercise or prepare meals. 
She feels depressed and guilty secondary to the weight 
gain. Current medications include omeprazole/sodium 
bicarbonate, sertraline, and a multivitamin-mineral sup-
plement. On exam, BP 122/80, pulse 70, weight 220 lb., 
and height 5′6″. Surgical preop weight was 275 lb. Which 

of the following management plans would be the most 
benefi cial to this patient?
    A.    Refer to a health psychologist for counseling and sup-

port. Discontinue sertraline and prescribe paroxetine 
to improve depressive symptoms.   

   B.    Refer to a health psychologist for counseling and sup-
port. Order a UGI X-ray and EGD to assess integrity 
of RYGB.   

   C.    Refer to a health psychologist for counseling and sup-
port and a registered dietitian for education on healthy 
eating patterns. Provide counseling during her visit to 
further assess causes of weight gain.          

    Answers 

     1.    Answer  C .   
   2.    Answer  C .          
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           Chapter Objectives 

     1.    Discuss the importance of habitual physical activity in 
relation to health outcomes, weight loss, and weight loss 
maintenance.   

   2.    Review evidence regarding the role of physical activity in 
bariatric surgery outcomes.   

   3.    Describe the physical activity patterns of preoperative 
and postoperative patients.   

   4.    Explain how to formulate an appropriate physical activity 
prescription and apply behavioral counseling strategies to 
facilitate patient engagement in habitual physical activity 
preoperatively and postoperatively.      

    Introduction 

 Engagement in habitual physical activity (PA) (i.e., planned 
or structured PA that is performed on a daily or near daily 
basis) is associated with numerous health benefi ts, is a criti-
cal component of lifestyle interventions for weight loss, and 
plays a key role in maintenance of nonsurgical weight loss 
[ 1 – 3 ]. Additionally, mounting evidence from both observa-
tional studies and recent small randomized controlled trials 
suggests that adherence to habitual PA may provide similar 
benefi ts within the context of bariatric surgery [ 4 ]. While ini-
tial research consistently suggested that bariatric surgery 
patients make large increases in their PA postoperatively [ 5 ], 
fi ndings were largely derived from self-report measures, 

which are prone to bias and inaccuracies [ 6 ]. More recent 
studies using objective PA measures indicate that most 
patients have low levels of habitual PA and are highly seden-
tary preoperatively and fail to make substantial changes in 
their PA postoperatively [ 4 ]. Based on these data, it appears 
that adoption and maintenance of habitual PA poses a con-
siderable challenge to many patients, despite experiencing 
substantial weight loss and improvements in physical 
 function postoperatively. Given the diffi culties faced by 
many patients in adhering to habitual PA, appropriate strate-
gies for increasing preoperative and postoperative PA should 
be offered within the context of a multidisciplinary surgical 
treatment approach to optimize postoperative outcomes. 
We begin this chapter by describing the different components 
of PA and reviewing PA recommendations. Next, we discuss 
the health benefi ts of habitual PA, with particular focus on its 
role in nonsurgical weight loss and weight loss maintenance, 
and assess evidence regarding the role of PA in the context of 
bariatric surgery. Then, we describe objectively assessed PA 
patterns of preoperative and postoperative patients. Finally, 
we explain how to develop an appropriate PA prescription 
and apply behavioral counseling strategies to promote 
engagement in habitual preoperative and postoperative PA.  

    Defi nition of Physical Activity 
and Its Components 

 Physical activity (PA) refers to any bodily movement produced 
by the skeletal muscles that produces an increase in energy 
expenditure above rest. Of the different major components of 
total daily energy expenditure (basal metabolic rate, physical 
activity, and metabolic response to food), PA is the most vari-
able and is the second largest after basal metabolic rate, 
accounting for about 25 % of daily energy expenditure in a 
sedentary person and up to 50 % in a highly active person [ 1 ]. 

 Total PA encompasses a broad range of occupational, trans-
portation (walking, bicycling), domestic (household, yard-
work, childcare, and other chores), and leisure-time (PA and 
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exercise performed during “free” time and involving elements 
of personal choice, enjoyment, etc.) activities. PA also includes 
non-exercise activity thermogenesis (NEAT), such as fi dget-
ing. Traditionally, increasing leisure-time PA has been the 
focus of PA interventions, although more recent efforts have 
targeted activities across multiple domains given that the aver-
age person only has 3–4 h of leisure time per day [ 1 ,  7 ]. 

 Exercise is a specifi c form of leisure-time PA involving 
planned or structured repetitive bodily movement performed 
to improve or maintain one or more components of health- 
related physical fi tness, including cardiorespiratory fi tness, 
motor fi tness, musculoskeletal fi tness, body composition, 
and metabolism. It is important to note that some health ben-
efi ts can still be obtained through being physically active 
even with little or no related gains in fi tness [ 1 ]. This may be 
particularly relevant for some preoperative bariatric surgery 
patients who may have insuffi cient time before undergoing 
surgery or physical capacity to achieve signifi cant fi tness 
gains, but still can obtain health benefi ts by starting to incor-
porate more PA into their daily routine. 

    Intensity 

 The extent to which PA is health enhancing and increases 
energy expenditure is infl uenced in large part by the intensity 
or effort with which it is performed. The intensity of activities 
can be viewed along a continuum with sedentary activities at 
the lowest end of the continuum and vigorous-intensity activ-
ities at the highest end [ 7 ]. Sedentary activities are waking 
behaviors performed in a sitting or reclining posture (e.g., 
watching television, using a computer, driving a car, etc.), 
typically for extended periods of time, which require very low 
levels of energy expenditure. Mounting epidemiological evi-
dence suggests that greater time spent in sedentary behaviors, 
independent of PA level, is associated with higher risk of obe-
sity, cardiometabolic disease, and mortality [ 8 ]. Consequently, 
it is important to evaluate daily time spent in both sedentary 
and PA behaviors, given that an individual could meet PA rec-
ommendations yet still be very sedentary [ 9 ]. 

 Light-intensity PA is performed at an intensity that is 
higher than sedentary behaviors, but lower than moderate- 
intensity physical activity, and includes activities such as 
standing, walking slowly, lifting lightweight objects, and 
light housework. Moderate-intensity PA is performed at an 
intensity that approximates a brisk walk. However, due to 
carrying extra weight, and potentially a lack of fi tness, 
severely obese individuals may achieve moderate-intensity 
walking at 1.5 or 2 mph, while a “brisk” walk (i.e., 3 or 
4 mph) may be a vigorous-intensity PA [ 10 ]. Other examples 
of activities that may be done at moderate intensity include 
low-impact aerobics, weight lifting, doubles tennis, house 
painting, and packing boxes. Finally, vigorous-intensity PA 
produces a substantial elevation in heart rate and breathing. 

Examples of activities that may be done at vigorous intensity 
include jogging, swimming laps, singles tennis, biking, and 
lifting heavy loads. 

 Methods of measuring PA intensity can be grouped under 
two general categories: (1) relative intensity and (2) absolute 
intensity [ 7 ]. Relative intensity methods assess the level of 
effort involved in performing a specifi c exercise or activity. 
Precise measurement of the relative intensity of a specifi c 
exercise or activity involves use of objective physiological 
indicators, such as heart rate. For example, moderate- 
intensity activity can be defi ned as 60–80 % of maximum 
heart rate estimated as (220-age) or 50–70 % of one’s heart 
rate reserve (maximum heart rate – resting heart rate). Other 
methods to assess the relative intensity of PA are more sub-
jective and rely on individual perceptions of heart rate, 
breathing, and body temperature. The talk test, based on the 
ability to talk and sing during PA, and the Borg Rating of 
Perceived Exertion (RPE) scale, based on how heavy and 
strenuous exercise feels, are two useful methods to help 
patients gauge PA intensity. For example, engagement in 
brisk walking or another moderate-intensity exercise would 
be indicated when a patient can talk, but cannot carry on a 
full conversation or sing (i.e., talk test), and reports working 
“somewhat hard” or a score of 12–14 on the RPE scale. 

 The intensity of a given activity can also be classifi ed 
based on absolute intensity (i.e., the amount of energy that 
the body uses to perform the activity). Metabolic equivalents 
(METs) provide an objective means to express the energy 
cost and absolute intensity of physical activities. The MET 
level of an activity is defi ned as the ratio of an individual’s 
metabolic rate (energy consumed) during an activity to their 
resting metabolic rate (equivalent to 1 MET). Activities 
requiring 3 to <6 times more energy than sitting (i.e., 3 < 6 
METS) are moderate-intensity activities, while activities that 
require six or more METs are vigorous-intensity activities. 
Published MET values or energy expenditure tables based on 
MET values of well-defi ned physical activities may be help-
ful for estimating the intensity of various activities. However, 
often the MET values are based on small study samples of 
nonobese adults and may be less accurate in obese individu-
als who often expend more energy than lean individuals dur-
ing physical activity due to the extra mass that they carry [ 7 ]. 
Thus, when communicating with patients, it is important to 
help them understand that they should pay attention to physi-
ological sensations and potentially use a couple of methods 
(e.g., talk test and heart rate) to monitor their PA intensity 
when exercising.  

    Frequency and Duration 

 The frequency and duration of physical activity bouts are 
also very important components of what makes PA health 
enhancing. While there is a dose–response relationship 
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between PA and many health outcomes, such that the more 
PA that is performed, the greater the benefi t, researchers 
have worked to determine the minimum amount of PA 
needed to obtain many of the health benefi ts of PA, which 
has led to various PA guidelines and recommendations.   

    Physical Activity Recommendations 

 Habitual PA is an essential component of a healthy lifestyle. 
As shown in Table  22.1 , evidence-based guidelines for the 
general population of adults and those who are overweight 
and obese generally recommend engaging in at least 150 min 
per week of PA that is of at least a moderate intensity to pro-
mote health and weight control, whereas higher doses of PA 
are recommended to achieve greater weight loss and prevent 
signifi cant weight regain.

   Despite the fact that PA is widely recognized as an impor-
tant component of a multidisciplinary bariatric surgery pro-
gram, formal evidence-based guidelines for preoperative and 
postoperative PA have not yet been developed. However, a 
number of informal guidelines have been put forth that track 
with the PA recommendations for improving health and long-
term weight control. The American Society for Metabolic 
and Bariatric Surgery (ASMBS), the Obesity Society (TOS), 
and the American Association of Clinical Endocrinologists 
(AACE) identifi es accumulating 30 min of exercise per day 
as one of many healthful behaviors that should be performed 
to achieve optimal body weight and improve body composi-
tion postoperatively [ 11 ]. Less rigorous preoperative recom-
mendations have been made by the 2007 Expert Panel on 
Weight Loss Surgery [ 12 ] as well as the American Heart 
Association [ 13 ] to improve cardiorespiratory fi tness, reduce 
risk of surgical complications, facilitate healing, and enhance 

postoperative recovery. Specifi cally, they recommend that 
patients be encouraged to adopt a preoperative exercise 
program consisting of low-to-moderate- intensity PA for at 
least 20 min per day on 3–4 days per week. 

 One of the reasons that evidence-based PA guidelines for 
the bariatric surgery population have been lacking is that 
examination of PA within the context of bariatric surgery is 
still a relatively new topic of study. However, in response to 
the rapid accumulation of evidence in this area, an expert 
panel from the ASMBS and the American College of Sports 
Medicine (ACSM) has been formed to develop formal pre-
operative and postoperative PA guidelines.  

    Assessment of Physical Activity 

 In order to determine dose–response relationships between 
PA and health outcomes and specify which aspects of PA are 
important for particular health outcomes, PA must be mea-
sured accurately and reliably. Unfortunately, measuring all 
aspects of PA (i.e., the frequency and duration of each type of 
PA at various intensities) is challenging, as is determining 
how best to quantify it. Large studies most frequently use PA 
surveys, or questionnaires, because the methodology is rela-
tively inexpensive and participant burden is low. In addition, 
surveys are well suited for measuring “habitual” PA. The 
major limitation in using PA surveys is that they rely on study 
participants to accurately report intensity, frequency, and 
duration of PA. Thus, results are prone to being infl uenced by 
misinterpretation (e.g., a study participant may believe that 
their low-intensity PA is in fact moderate intensity or confuse 
improvement in physical function with an increase in PA) as 
well as social desirability (i.e., the desire of study participants 
to report socially favorable behaviors) [ 6 ]. 

   Table 22.1    Evidence-based physical activity guidelines for healthy and overweight/obese adults   

 Agency  Target population  Benefi t  Recommendation 

 US Department of Health 
and Human Services 
(USDHHS) 

 Healthy adults  General health benefi ts  ≥150 min of aerobic moderate- intensity 
physical activity (PA) or 75 min of 
aerobic vigorous-intensity PA per week 
in episodes of ≥10 min, plus muscle-
strengthening activities for major muscle 
groups ≥2 days per week 

 Institute of Medicine (IOM)  Adults  Prevention of weight gain  60 min of moderate-intensity PA per day 
 Weight-independent health 
benefi ts 

 American College of Sports 
Medicine (ACSM) 

 Overweight and obese adults  Weight loss  ≥250 min of moderate-intensity PA 
per week  Prevention of weight regain 

 International Association for 
the Study of Obesity (IASO) 

 Formerly obese adults  Prevention of weight regain  60 to 90 min of moderate-intensity PA 
per day (or lesser amounts of vigorous-
intensity PA) on most days of the week 

  Table reprinted with permission from King and Bond [ 4 ] 
  PA  physical activity,  min  minutes  
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 The most accurate PA assessment methods (i.e., 
 quantitative assessment of total energy expenditure via direct 
or indirect calorimetry) are generally not suitable for use in 
large studies due to researcher and participant burden and 
cost. However, several types of activity monitors allow for 
objective assessment of free-living PA (i.e., PA performed in 
normal daily life as opposed to an exercise laboratory). Four 
different types of activity monitors have been employed in 
this area of research: pedometers, accelerometers, step activ-
ity monitors, and multisensor devices. Pedometers are small, 
relatively inexpensive devices worn on the hip that estimate 
the number of steps taken and distance traveled typically via 
an internal spring lever that responds to vertical motion of 
the hips during walking, jogging, and running activity. Newer 
pedometers use an electronic sensor to detect motion, and 
some provide additional capabilities such as calculation of 
energy expenditure and positioning via global positioning 
system satellite networks. Accelerometers are small, battery- 
operated devices typically worn on the waist that employ 
microelectronic sensors to continuously record minute-by- 
minute changes in velocity across multiple planes of move-
ment (vertical, anteroposterior, and lateral planes). Stored 
data can be downloaded to a computer and converted using 
proprietary software to activity counts and/or METs, thus 
allowing for quantifi cation of time spent being sedentary and 
performing light-, moderate-, and vigorous-intensity physi-
cal activity. A step activity monitor, such as Orthocare 
Innovations’ StepWatch™ Activity Monitor (Orthocare 
Innovations, Oklahoma City, OK) is a cross between a 
pedometer and an accelerometer, in that it continuously 
records the number of steps per time interval (i.e., 1 min) 
over extended monitoring periods. This allows for quantifi -
cation of daily steps, as well as many other PA parameters, 
such as total time spent ambulating and in various PA inten-
sities, as defi ned by cadence, as well as frequency of PA 
bouts. There are also multisensor monitors, such as the 
SenseWear Mini Armband (BodyMedia, Pittsburgh, PA), 
which simultaneously integrates motion data from a triaxial 
accelerometer and various physiological parameters (i.e., 
skin temperature and near body temperature, galvanic skin 
response, and heat fl ux) to provide estimates of energy 
expenditure. Data are used to estimate time spent in different 
intensities of physical activity and sedentary behaviors dur-
ing waking hours. While the cost for high-quality activity 
monitors, burden of retrieving monitors from participants, 
and required technical expertise to process the data have pro-
hibited their use in many studies, there is a growing body of 
literature with activity monitor use. However, just like PA 
surveys, there is great variability in the validity and reliabil-
ity of activity monitors, with some of the less expensive 
pedometers being particularly prone to problems, so even 
studies reporting PA based on activity monitor use should be 
interpreted with caution [ 4 ,  6 ].  

    Relationship of Physical Activity 
to Health Outcomes 

 Despite the diffi culty in accurately assessing PA, there is 
overwhelming evidence that PA is protective against many 
negative health outcomes. As summarized in the US 
Department of Health and Human Services 2008 report, reg-
ular PA improves health, independent of weight loss, by 
improving fl exibility, strength, and balance, which reduces 
stiffness, joint pain, and risk of injury; helping build and 
maintain healthy bones; reducing risk of developing cardio-
vascular disease, stroke, type 2 diabetes, breast cancer, and 
colon cancer; improving cardiometabolic risk factors like 
blood pressure, blood cholesterol levels, insulin sensitivity, 
and C-reactive protein; improving immunity; reducing feel-
ings of depression and anxiety; promoting psychological 
well-being; improving or maintaining some aspects of cog-
nitive function; enhancing quality of sleep; and delaying all- 
cause mortality [ 14 ].  

    The Role of Physical Activity in Nonsurgical 
Weight Loss and Weight Loss Maintenance 

    Weight Loss 

 PA is an important contributor to weight management. 
Excess body fat develops from an imbalance of energy intake 
and expenditure. As mentioned earlier, PA accounts for the 
most variability in total energy expenditure. In addition to 
increasing energy expenditure directly, PA enhances meta-
bolic rate via its effect on increasing fat-free mass and stimu-
lating metabolic rate following PA. Regular PA also alters fat 
distribution by improving the body’s ability to burn fat as 
fuel and reducing fat cell size [ 1 ,  15 ]. 

 Research suggests a vicious cycle between inactivity and 
weight gain, such that a low PA level leads to weight gain, 
which leads to decreased PA. Conversely, increasing PA 
improves weight loss in overweight and obese adults, even 
during diet restriction [ 16 ], although as we will show later in 
this chapter, data to support a relative increase in PA to the 
decrease in weight following bariatric surgery is lacking. To 
date, most studies that have investigated the effect of increas-
ing PA during diet restriction have been limited to over-
weight or class 1 obese adults. However, in a recent 
randomized clinical trial of 130 class 2 (body mass index 
[BMI] 35 ≤ 40.0 kg/m 2 ) and 3 (BMI ≥ 40 kg/m 2 ) obese 
adults, Goodpaster et al. [ 17 ] showed that participants ran-
domized to a PA program (progressed to 60 min, 5 days per 
week) plus dietary counseling had greater weight loss and 
improvements in waist circumference and hepatic steatosis 
than those randomized to dietary counseling alone.  
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    Weight Loss Maintenance 

 Habitual physical activity is an important contributor to long-
term weight maintenance [ 3 ]. Clinical studies have reliably 
shown that obese participants who report engagement in 
higher levels of PA (approximately ≥250 min per week) are 
better able to maintain their weight losses, compared to par-
ticipants who do not achieve this level of PA [ 16 ]. Additionally, 
participation in high levels of PA is a common characteristic 
of participants in the National Weight Control Registry 
(NWCR), who on average have lost almost 32 kg and kept it 
off for nearly 6 years. Accelerometer data has shown that 
NWCR participants engage in signifi cantly higher levels of 
sustained moderate-to-vigorous physical activity (MVPA) 
than overweight controls matched to the NWCR participants’ 
pre-weight-loss BMI (41.5 ± 35.1 min/day versus 19.2 ± 18.6; 
 p  < .01) and there is a trend toward more PA than never obese 
normal-weight controls matched to the NWCR participants’ 
current BMI (25.8 ± 23.4;  p  = 0.08) [ 18 ]. 

 Participants in the aforementioned clinical study by 
Goodpaster et al. as well as those in the NWCR who have 
been successful at weight loss maintenance also report low 
levels of overall energy and dietary fat intake. Thus, high 
doses of PA operate in conjunction with positive changes in 
eating behaviors to promote optimal weight control after 
nonsurgical weight loss [ 2 ,  3 ,  16 ]. While clearly PA can be a 
signifi cant component of weight loss maintenance, it is 
important to recognize that there is considerable variation in 
the amount of MVPA required to maintain weight loss. For 
example, while 25 % of NWCR participants averaged at 
least 57 min/day, 25 % averaged less than 19 min/day [ 18 ].   

    The Role of Physical Activity in Surgical 
Weight Loss and Weight Loss Maintenance 

    Weight Loss 

 Two systematic reviews published in 2010 concluded that 
PA is positively associated with greater weight loss follow-
ing bariatric surgery [ 5 ,  19 ]. The vast majority of studies 
included in the reviews supported this conclusion. However, 
all of the reviewed studies were observational and many 
were cross- sectional. In addition, with the exception of one 
study [ 20 ], all studies relied exclusively on self-reported PA, 
often from self-developed surveys. A few more recent stud-
ies offer stronger evidence. In a sample of 277 participants 
of the Longitudinal Assessment of Bariatric Surgery-2 
(LABS-2) study who wore the    StepWatch™ Activity 
Monitor both before and 1 year following bariatric surgery, 
King et al. found that an increase in PA from preoperatively 
to 1 year postoperatively was independently related to a 
greater percentage weight loss at 1 year [ 21 ]. Specifi cally, an 

additional increase of 3,000 steps per day from preopera-
tively to 1-year postsurgery above the mean change in steps 
was signifi cantly associated with an additional 1.5 kg 
decrease in weight ( p  = 0.04) and an additional 1.1 % 
decrease in percentage body fat ( p  = 0.02). Also in 2011, 
Egberts et al. reported on a randomized clinical trial of 50 
laparoscopic adjustable gastric  banding (LAGB) patients. 
Participants were randomized to either usual care or 
12 weeks of aerobic and strength-building exercises with a 
personal trainer for 45 min/3 times a week. Those in the 
exercise group had better excess weight loss (37 %) and 
change in percentage body fat (3.6 %) compared to the usual 
care group (27 and 1.6 %, respectively) at the end of the 
intervention [ 22 ]. Given that loss of lean body mass (e.g., 
muscle, bone density) can be higher than desirable during 
the fi rst postoperative year when weight loss is most rapid, 
PA’s role in maintaining lean body mass may be even more 
important than PA’s direct effect on weight loss.  

    Weight Loss Maintenance 

 No studies have yet to directly examine how PA relates to 
weight loss maintenance following bariatric surgery. 
However, a recent cross-sectional study by Josbeno et al. 
examined past-week PA and postoperative weight loss in a 
sample of 40 participants who were likely in the weight loss 
maintenance phase (i.e., 2–5 years post-op) following Roux-
en- Y gastric bypass (RYGB) [ 23 ]. In this study, weekly min-
utes of MVPA at 2–5 years post-op, measured with the 
SenseWear Pro Armband, accounted for 18 % of the vari-
ance in percentage of excess weight loss (%EWL) at that 
same time point, after controlling for time since surgery, age, 
and daily caloric intake. In addition, those who participated 
in at least 150 min/week of MVPA (35 %) had signifi cantly 
greater % EWL (68.2 ± 19.0 versus 52.5 ± 17.4;  p  = .01). 
A case-control study fi nally, in a case-control study, Bond and 
colleagues [ 24 ] found that postoperative NWCR participants 
( n  = 105) reported expending fewer calories through PA and, 
specifi cally, calories from vigorous-intensity PA, compared 
to nonsurgical NWCR participants ( n  = 210), who were 
matched on gender, entry weight, maximum weight loss, and 
weight- maintenance duration. Together these studies suggest 
that many postoperative patients do not take advantage of the 
weight loss maintenance benefi ts of exercise.   

    Relationship of Physical Activity to Other 
Postoperative Outcomes 

 To date, very few studies have examined whether PA level 
or physical fi tness infl uences outcomes of bariatric surgery 
other than weight loss. In a sample of 109 preoperative 
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patients, McCullough et al. found that higher aerobic fi tness 
at time of surgery was related to decreased, short- term com-
plications after bariatric surgery [ 25 ]. Shah et al. [ 26 ] per-
formed a randomized clinical trial supporting the role of PA 
in postoperative glucose control. Thirty-three postoperative 
patients were randomized to 12 weeks of either high-vol-
ume exercise + dietary counseling ( n  = 21) or dietary coun-
seling alone ( n  = 12). Over the fi rst 4 weeks of the program, 
participants in the exercise + diet group were progressed to 
expending ≥2,000 kcal/week via moderate-intensity exer-
cise on 5 or more days of the week. After 12 weeks, partici-
pants in the exercise + diet group had signifi cantly greater 
improvements in self-reported PA, cardiorespiratory fi tness, 
and glucose control compared to those who only received 
dietary counseling. In addition, three observational studies 
have found signifi cant associations between PA and the 
mental health of postoperative patients. Using the 
International Physical Activity Questionnaire-Short Form to 
assess PA, Bond et al. [ 27 ] found that both patients who 
went from inactive (<200 PA minutes/week) preopera-
tively to active (≥200 PA minutes/week) 1 year postopera-
tively ( n  = 68) and those who were active at both time points 
( n  = 83) reported greater preoperative to postoperative 
improvements in mental health functioning, as measured by 
the SF-36 Mental Component Summary (MCS) score than 
patients who remained inactive postoperatively ( n  = 39). 
Using the 4-item Godin Leisure- Time Questionnaire, 
Rosenberger et al. [ 28 ] found that PA frequency and inten-
sity of 131 RYGB patients were independently associated 
with better mental health functioning (i.e., SF-36 MCS 
score) and fewer depressive symptoms, as measured with the 
Beck Depression Inventory (BDI), 1 year postoperatively. 
Finally   , Larson et al. [ 29 ] found a signifi cant positive asso-
ciation between a composite physical exercise score from 
the Sport Index of the Baecke Questionnaire and mental 
health functioning (SF-36 MCS score) in 157 adults who 
were 1–6 years post-laparoscopic adjustable gastric band-
ing. Future studies are needed to determine whether PA con-
tributes to increased remission and long-term resolution of 
comorbidities, such as type 2 diabetes.  

    Objectively Assessed Levels of Physical 
Activity and Sedentary Behaviors 

 While the majority of studies assessing the PA behaviors of 
bariatric surgery patients have relied on self-report, in the 
last few years the use of objective monitors to quantify pat-
terns of PA and sedentary behaviors in bariatric surgery 
patients has increased. Given the considerable advantages 
they offer over more traditional subjective measures, as dis-
cussed previously, our summary of patients’ physical activity 
behaviors will focus on studies that have employed objective 
monitoring methods. 

    Preoperative Levels of Physical Activity 
and Sedentary Behaviors 

 Two studies using pedometers found that preoperative 
patients averaged 4,621 ± 3,701 [ 30 ] and 6,061 ± 2,740 [ 20 ] 
steps/day respectively, thereby placing most patients in the 
sedentary (<5,000 steps/day) or “low active” (5,000–7,499 
steps/day) categories [ 31 ]. However, these fi ndings may be 
limited by small sample sizes; poor adherence to completion 
of pedometer diaries, which may have been related to PA 
level; self-reporting of pedometer steps; and potential under-
estimation of steps due to slow walking speeds and abnormal 
gaits of severely obese individuals [ 4 ]. 

 Studies using more accurate step activity monitors and 
accelerometers address many of the aforementioned limita-
tions associated with pedometers. Using the StepWatch™ 
Activity Monitor, King et al. [ 32 ] examined PA levels of pre-
operative patients in the LABS-2 using the ankle-mounted 
StepWatch™ Activity Monitor from which minute-by-min-
ute step count data from a one week assessment period was 
analyzed. Participants ( n  = 757) averaged 7,569 ± 3,159 steps/
day, higher than reported in the aforementioned pedometer 
studies, although more than half of the sample was either cat-
egorized as sedentary or low active. Bond et al. [ 33 ] used the 
RT3 accelerometer to compare PA levels in 38 preoperative 
patients and 20 normal-weight controls. Patients spent one-
half as much time in MVPA compared with controls (26 min/d 
versus 52 min/d). Additionally, more than two- thirds (68 %) 
of patients did not accumulate any weekly MVPA in bouts 
≥10 min, which are indicative of planned or structured physi-
cal activity, compared with only 13 % of controls. Similarly, 
in another report of the LABS-2 cohort, King et al. [ 21 ] found 
that the majority (61 %) of participants ( n  = 310) did not per-
form any bout-related MVPA preoperatively. 

 Bond and colleagues [ 34 ] also used the multisensor 
SenseWear Pro Armband to assess the amount of time that 
preoperative patients spend in sedentary behaviors, defi ned 
as percentage of time spent performing activities <1.5 METs, 
excluding sleep. Participants, on average, were sedentary 
during the vast majority (79–81 %) of their waking time, a 
percentage much higher than that observed in the general 
adult population (57 %). The above fi ndings suggest that pre-
operative patients are generally highly sedentary and rarely 
engage in structured or bout-related MVPA.  

    Preoperative to Postoperative Changes 
in Physical Activity Levels 

 The majority of studies that have assessed PA via self-report 
questionnaires indicate that patients report preoperative to 
postoperative increases of 100–500 %, whereas studies using 
pedometers show that patients report average increases in 
daily steps of 43–9 % [ 5 ,  20 ,  28 ]. However, recent work 
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conducted by Bond et al. and King et al. involving the use of 
objective monitor methods demonstrates a much smaller 
magnitude of preoperative to postoperative change in PA 
levels [ 4 ]. Bond et al. [ 35 ] compared self-reported (via the 
Paffenbarger Physical Activity Questionnaire) and RT3 
accelerometer estimates of preoperative to 6-month postop-
erative MVPA changes in 20 patients. While self-reported 
average weekly minutes of MVPA increased nearly 500 % 
from 45 to 212 min/week, there were no signifi cant changes 
in objectively measured total and bout-related MVPA. 
Moreover, preoperatively, the percentage of participants who 
achieved ≥150 weekly minutes of MVPA based on the sub-
jective and objective measures was identical (10 %). By con-
trast, at 6 months postoperatively, 55 % reported meeting this 
recommendation compared to 5 % according to the objective 
measure. In contrast, King et al. [ 21 ] reported that partici-
pants of the LABS-2 cohort were signifi cantly more active 
1 year after surgery. However, the magnitude of preoperative 
to 1-year postoperative changes was small (i.e., mean 
increase of 19 % for daily steps and 16 % for bout-related 
MVPA). Additionally, 25 % of participants reduced their PA 
by ≥5 % postoperatively. 

 Postoperatively, LABS-2 participants accumulated a 
median of only 23 (interquartile range, 0–76) minutes 
per week of bout-related MVPA, as measured by the 
StepWatch™ Activity Monitor, and only 11 % achieved the 
150 min/week recommendation. Postoperative bout-related 
MVPA was estimated to be higher when measured with the 
RT3 accelerometer in Bond’s study [ 33 ] ( n  = 20; mean of 
40 ± 71 min/week at 6 months) as well as the previously 
described study by Josbeno et al. [ 23 ] of participants who 
wore the SenseWear Pro Armband 2–5 years postsurgery 
( n  = 40; mean = 49 ± 69 min/week). However, all three studies 
estimated that, on average, postoperative patients’ PA level is 
well below recommendations. Thus, it appears that despite 
experiencing substantial weight loss and other positive surgi-
cal outcomes, many patients still experience diffi culty in 
adhering to habitual PA postoperatively. Consequently, there 
is a need to offer appropriate preoperative and postoperative 
PA prescriptions, guidance, and counseling within the con-
text of a multidisciplinary care program.   

    Developing Appropriate Exercise 
and Physical Activity Prescriptions 
for the Preoperative and Postoperative 
Bariatric Surgery Patient 

    Rationale for Prescribing Exercise 
and PA Preoperatively 

 While preoperative patients may be particularly prone to 
PA barriers (to be described later), there are several reasons 
that support the implementation of exercise prescriptions 

preoperatively versus delaying until the postoperative period 
[ 4 ,  15 ]. First, most patients do not meet PA recommenda-
tions and are highly sedentary preoperatively. Thus, increas-
ing PA preoperatively may improve health and health-related 
quality of life, reduce short-term surgical complications, and 
accelerate recovery. Second, many patients are both ready 
and able to change their PA behavior preoperatively. For 
example, preliminary fi ndings from the ongoing National 
Institutes of Health (NIH)-funded Bari-Active randomized 
controlled trial involving a 6-week preoperative PA counsel-
ing intervention suggest that patients with initial low PA lev-
els can achieve large increases in objectively measured 
bout-related MVPA, consistent with national guidelines [ 36 ]. 
Third, most patients fail to substantially increase their PA 
postoperatively despite experiencing rapid and signifi cant 
weight loss, reporting the majority of the same barriers to PA 
as preoperative patients. Thus, addressing exercise barriers 
preoperatively may help patients establish healthy exercise 
attitudes and develop effective coping strategies that carry 
over into the postoperative period.  

    Preoperative Exercise and PA Prescription 

 Components of the preoperative exercise prescription include 
mode, frequency, duration, intensity, and progression. 
Traditionally, the three modes of activities that comprise a 
balanced exercise prescription include: (1) aerobic or endur-
ance activities that are repetitive and increase breathing and 
heart rate over an extended period of time (e.g., brisk walk-
ing, jogging, swimming); (2) strength or resistance activities 
that work major muscle groups against some type of resis-
tance (body weight, machines, free weights) to augment 
muscle tissue; and (3) fl exibility activities that lengthen mus-
cles and improve range of motion around a joint (e.g., 
stretching, yoga, T’ai Chi). Implementing a prescription that 
integrates all of these activities may overwhelm preoperative 
patients, however, who tend to be novice exercisers. 
Consequently, it is appropriate to begin by focusing on aero-
bic exercises, which provide the greatest health benefi ts (e.g., 
reduced cholesterol, increased metabolism, improved mus-
cular endurance, etc.). 

 Consistent with the national recommendations and infor-
mal preoperative PA guidelines discussed previously, patients 
should gradually progress to performing at least 30 min of 
structured aerobic exercise at a moderate intensity (which 
patients can measure using methods such as the “talk test” 
and the RPE scale discussed earlier) on at least 5 days during 
the week. To achieve health benefi ts, structured PA should be 
accumulated either in a single daily long bout or in multiple 
shorter bouts of at least 10 min in duration throughout the 
day. Prescribing exercise in shorter bouts may serve as an 
effi cacious strategy to counter barriers such as inadequate 
fi tness level and perceived lack of time. Whether one daily 
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long bout or several shorter bouts is planned, encouraging 
patients to fi nd consistent times to exercise on a daily basis 
may better help to establish this behavior as a habit. 

 In addition to structured bouts of PA, patients should also 
be encouraged to increase their lifestyle-related PA, which 
involves making more “active choices” throughout the day 
(e.g., taking the stairs instead of the elevator, walking into 
buildings versus using drive-through windows, manually 
opening doors, etc.). While these activities are typically of 
shorter duration and thus may not contribute to improve-
ments in endurance, they can reduce the amount of time 
spent being sedentary, increase overall energy expenditure, 
and possibly improve mobility, strength, and balance. 
Patients should also be advised to reduce the amount of time 
that they spend performing sedentary behaviors such as 
watching TV and using the computer, as these activities, 
independent of PA level, can potentially undermine achieve-
ment of optimal postoperative outcomes [ 8 ].  

    Postoperative Exercise and PA Prescription 

 The components of the preoperative and postoperative PA pre-
scription are identical. However, in the immediate postopera-
tive period, patients may have to “restart” gradually to allow 
for adequate recovery time. For example, patients who have 
undergone RYGB might be encouraged to get up and walk in 
the hospital for brief 1–2 min periods to improve circulation, 
walk around the house during the fi rst 1–4 postoperative 
weeks, and then slowly start to increase PA in weeks 5–6. 
After progressing beyond the initial recovery period, patients 
should be advised to gradually progress to levels of PA that are 
consistent with guidelines to enhance weight loss and prevent 
signifi cant weight regain (i.e., accumulation of 250–300 
weekly minutes of moderate-intensity PA in bouts of at least 
10 min in duration). Patients can start with 10 min of continu-
ous moderate-intensity activity each day and then increase this 
amount by 5 min every 1–2 weeks until the goal is achieved. 

 Given their larger size and the greater volume of sweat 
that their bodies produce, bariatric surgery patients will 
require more fl uid during PA than nonobese individuals. 
However, fl uid consumption is limited postoperatively. 
Thus, patients should be advised to take frequent sips of 
water and exercise in cool temperatures when possible. 
Postoperative patients should also be encouraged to inte-
grate strength activities into their routine to better preserve 
lean body mass and improve balance and coordination. 
However, given the potential for rapid weight loss to alter 
the body’s center of gravity, patients should be especially 
careful when performing exercises that employ a higher 
degree of balance and coordination and/or perform these 
exercises under supervision until weight has stabilized. 
Strength training exercises that target the abdominal and 

lower back regions should also be avoided for the fi rst few 
postoperative months to allow for suffi cient healing. Finally, 
similar to the prescribed preoperative regimen, patients 
should continue to focus on increasing their lifestyle activ-
ity and decreasing sedentary behaviors [ 4 ,  15 ].  

    Individualizing Exercise and PA Prescriptions 

 PA prescriptions should be individualized or tailored to 
patients to address differences in health status, disease risk 
factors, physical capacity, personal goals, and exercise pref-
erences. As shown in Table  22.2 , the fi ve As ( assess ,  advise , 
 agree ,  assist , and  arrange ) provide a useful organizational 
framework for this purpose [ 37 ]. Clinicians can begin by 
conducting an interview with a patient to  assess  PA-related 
knowledge, beliefs, and values, past PA experiences, PA 
mode preferences, readiness and confi dence to change PA 
behavior, and potential obstacles to adherence to the exercise 
prescription. It is important to appreciate that engaging in a 
habitual PA program is not easy. Common barriers reported 
by adults include lack of time, childcare, and safe and afford-
able facilities or outdoor environments. In addition to over-
coming these “run of the mill” barriers, severely obese adults 
may have additional barriers to PA that are unique to their 
size and health status. For example, they may lack confi -
dence to go to a gym or fi tness facility because they are 
unable to keep up in regular group exercise classes, they are 
too heavy to use much of the equipment and/or do not know 
how to use it, or they are simply too embarrassed to exercise 
in front of others. Due to low cardiorespiratory fi tness or 
poor sleep quality, they may have excessive fatigue, such that 
they feel they lack suffi cient energy to exercise. They may 
also suffer from osteoarthritis, chronic back pain, or other 
conditions that make many types of exercise painful or dif-
fi cult to do. Finally, a history of activity-related injuries, 
impaired balance, or misinterpretation of normal side effects 
from exercising (e.g., muscle soreness or heavy breathing) 
may cause them to fear that exercise is dangerous to their 
health. Thus, it is very important to assess patients’ confi -
dence in their ability to increase their PA, as well as to objec-
tively assess patients’ ability to safely engage in and increase 
PA. For example, patients with symptoms and/or history of 
heart disease and other conditions may require formal testing 
before initiating habitual PA and will likely have to be 
 progressed at a slower rate than patients without these condi-
tions. Additionally, patients who are taking heart medica-
tions that can lower resting heart rate such as beta-blockers 
and angiotensin-converting enzyme (ACE) inhibitors should 
be given a lower heart rate target or instructed to use the talk 
test to monitor their PA intensity [ 4 ,  15 ].

   After conducting the initial assessment, clinicians should 
 advise  the patient on the benefi ts of habitual PA, how to 
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exercise safely, and physiological sensations such as dull 
muscle aches that typically occur when fi rst initiating an 
exercise program versus physical symptoms that signal an 
exercise session should be terminated and medical attention 
should be sought (e.g., nausea, light-headedness, diffi culty 
breathing, cold or clammy skin, angina). Given all of the bar-
riers to PA, it is also critical that patients are not just told 
what to do, but are given ideas for overcoming barriers to 
adopting and maintaining a habitual PA routine. For exam-
ple, while walking serves as a convenient and practical 
endurance exercise for most patients, some patients may 
have greater physical limitations or require mobility aids that 
necessitate introduction of alternative activities. Patients 
with sensory, balance, or gait defi cits should be referred to 
physical therapy where they will be given specifi c rehabilita-
tive exercise to address their specifi c problems. Other 
patients with knee, hip, or back pain may benefi t from using 
a stationary bike or elliptical machine that better supports 
their weight and thus are lower impact. These patients may 
also benefi t from physical therapy. Adults who lack confi -
dence to exercise at a gym should be encouraged to try exer-
cising at home with exercise videos, which are often available 
for free at local libraries, or to start out with a walking pro-
gram. They should also be informed that many gyms and 
fi tness facilities offer orientation programs to help new 

members become familiar with the various types of equipment 
and classes that are available and appropriate. Many commu-
nity-oriented gyms offer lower intensity classes that are very 
welcoming of all ability levels, such as restorative yoga, 
arthritis aqua classes, and chair aerobics. Patients should also 
be taught problem- solving strategies. For instance, after a 
patient describes a barrier, the patient should be asked to 
brainstorm several possible solutions and then choose and 
implement what sounds like the best solution. After a week, 
the patient should be told to evaluate that choice and recon-
sider other options if the barrier persists [ 4 ,  15 ]. 

 Based on the patients’ capabilities and readiness, the clini-
cian should  advise  the patient on appropriate short-, interme-
diate-, and long-term PA goals that are clearly defi ned in terms 
of mode, duration, frequency, and intensity. However, the rela-
tionship between the clinician and patient should be collabora-
tive, such that both parties  agree  on the patient’s PA goals, the 
expected goal achievement, and a plan for modifi cation if 
goals prove too challenging and are not met. Goals should be 
realistic and attainable to enable the patient to develop a 
sense of confi dence and mastery and should ultimately pro-
vide reinforcement and motivation for continued engagement 
in habitual PA. One way to help make these objectives more 
concrete for the patient is for the clinician and patient to 
develop a written behavioral contract. The contract should 

   Table 22.2    Clinician’s guide to providing physical activity counseling to the bariatric surgery patient   

 Assess  Patient’s knowledge, beliefs, and values regarding physical activity (PA) 
 PA history, current PA level, and PA preferences 
 Readiness to change, motivation, self-confi dence, and barriers to implementing a PA program 
 PA, physical function, and general health goals 
 Physical limitations and pain associated with PA; refer to physical therapy as needed 
 Patient’s ability to safely increase PA; refer high-risk patients for exercise testing 

 Advise  Enhance motivation by summarizing the benefi ts of PA 
 Help patient develop realistic expectations 
 Discuss safety-related issues and provide guidance on how to minimize risks 
 Provide strategies on how to overcome barriers to PA 
 Teach patients how to gauge their PA intensity 
 Tailor PA recommendations to the patients’ capabilities and readiness 

 Agree  Collaborate with patient to determine specifi c PA goals (including type, duration, frequency, and intensity) and the 
time frame for goal evaluation and modifi cation 
 Provide written exercise contract including short-, mid- and long-term goals (include copies in medical fi le) 

 Assist  Teach patient behavioral strategies to be successful 
 Provide printed material and online resources that support counseling messages 
 Provide tools for self-monitoring PA such as pedometers and PA diaries 
 Provide list of community resources for participating in PA, including safe walking paths 
 Refer patients to exercise specialists as needed 

 Arrange  Share patient’s PA plan with clinic staff/members of the bariatric team to establish team consensus and commitment 
 Schedule follow-up contacts (in person or over the phone) to answer questions, discuss attainment of goals, provide 
positive reinforcement for progress toward goals, and revise treatment plan as needed 
 Provide ongoing PA counseling at future appointments 

  Table reprinted with permission from King and Bond [ 4 ]  

22 The Role of Physical Activity in Optimizing Bariatric Surgery Outcomes



226

include short-, mid-, and long-term goals, a timeline and 
rewards for achievements, reasons for committing to an active 
lifestyle, and a list of persons who can provide support to the 
patient as they strive to change their PA behavior [ 4 ,  15 ]. 

 Clinicians can  assist  patients to fulfi ll the components of 
their contract by teaching them PA behavioral change strate-
gies. For example, once goals are clearly set, clinicians 
should help patients become active participants of the action 
planning and tailoring process by asking them to plan when, 
where, and how they will accumulate PA throughout each 
day according to their schedule of activities. Patients may 
also benefi t from learning to establish specifi c incremental 
weekly goals that will help them reach their longer-term 
goals and can help them stay motivated and improve their 
self-effi cacy. Learning to celebrate “small successes” on the 
way to PA goals is also a great way to stay motivated, espe-
cially when external rewards for goal achievement support 
PA (e.g., new workout outfi t). Patients should also be taught 
to pay attention to internal rewards from PA, such as having 
more energy and feeling stronger. Other important behav-
ioral strategies for adopting and maintaining a habitual PA 
routine include stimulus control and social support. Stimulus 
control involves adding cues to the external environment to 
promote PA, such as leaving an extra pair of walking shoes 
at work and setting up a reminder in one’s calendar, and 
removing cues that promote sedentary behavior, such as 
avoiding the TV room and turning off the computer after 
each use. Social support involves recruiting family and 
friends to support one’s PA goals. Having a walking partner, 
someone to carpool with to the gym, or a workout buddy to 
meet at the gym can be especially helpful. Patients should 
also be encouraged to enlist friends or family members to 
help with childcare or call, text, or email to ask about prog-
ress toward PA goals. Clinicians can also  assist  patients by 
providing self-monitoring tools (e.g., PA diaries and inex-
pensive pedometers); printed material, such as lists and/or 
maps with local health/fi tness facilities; parks; walking 
paths; and online resources for education and motivational 
material (see  Appendix  at the end of this chapter for a list of 
online resources that may be helpful to both clinicians and 
patients) [ 4 ,  15 ]. 

 Finally, clinicians should  arrange  ongoing contact and 
support to patients. This may involve periodic phone calls 
and additional face-to-face, individual sessions to evaluate 
progress toward goals, make necessary modifi cations, and 
provide additional reinforcement. Patients should be made 
aware that experiencing slips along the way is a normal part 
of the behavior change process and that the strategies they 
have learned can help to get them back on track [ 4 ,  15 ]. 
Patients with persistent barriers to habitual PA participation 
should be referred to appropriate specialists as per ASMBS’s 
Allied Health Nutritional Guidelines.   

    Conclusion 

 PA has long been a cornerstone of lifestyle treatments for 
obesity. Research has demonstrated that adding a habitual 
PA program to a prescribed caloric-restricted diet yields 
greater weight loss, compared to caloric restriction alone. 
There is a growing body of evidence that higher levels of 
PA may also play a role in optimizing weight loss and other 
outcomes after bariatric surgery. However, recent research 
using objective monitoring methods indicates that many 
bariatric surgery patients are both inactive and highly sed-
entary preoperatively and postoperatively. Consequently, 
there is a need to integrate preoperative and postoperative 
PA counseling within a multidisciplinary patient care 
approach. The fi ve As ( assess ,  advise ,  agree ,  assist , and 
 arrange ) provide a useful organizational framework for 
effective PA counseling. PA prescriptions should be indi-
vidualized to patients to address differences in health sta-
tus, disease risk factors, physical capacity, personal goals, 
and exercise preferences. 

    Future Work 

 Research is needed to determine how type, intensity, fre-
quency, and duration of PA are related to clinically signifi -
cant improvements in outcomes of bariatric surgery and the 
most effi cacious strategies to increase preoperative and post-
operative PA within treatment-controlled designs.   

    Question and Answer Section 

    Questions 

     1.    Research has shown that higher levels of physical activity 
are associated with improvements in all of the following 
postoperative outcomes except:
    A.    Weight loss   
   B.    Body composition   
   C.    Health-related quality of life   
   D.    Long-term weight loss maintenance       

   2.    Recent studies using objective monitors to assess physi-
cal activity in bariatric surgery patients have shown all of 
the following except:
    A.    More than half of preoperative patients do not accu-

mulate any moderate-to-vigorous-intensity physical 
activity in structured bouts of at least 10 min in 
duration.   

   B.    Most bariatric surgery patients make substantial 
increases in their physical activity postoperatively.   
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   C.    Most bariatric surgery patients do not meet physical 
activity recommendations for US adults (i.e., 150 min 
of moderate-intensity PA/week) postoperatively.   

   D.    Preoperative bariatric surgery patients spend, on aver-
age, 80 % of their time in sedentary behaviors.       

   3.    When a patient comes to a medical appointment at the 
surgical center, how can the bariatric team help encourage 
that patient to increase their physical activity? (Select all 
that apply.)
    A.    Assess a patient’s fi tness, physical limitations, barri-

ers to physical activity, and motivation to determine 
an appropriate physical activity goal.   

   B.    Help the patient identify specifi c physical activities 
that he/she can do, prefers (i.e., is not adverse to), and 
has the necessary resources to perform (e.g., pool, safe 
walking path, home videos with chair exercises, etc.).   

   C.    Tell the patient that they should walk for at least 
150 min/week to improve their health.   

   D.    Have all members of the bariatric team mention the 
importance of physical activity during their interac-
tion with the patient.   

   E.    Increase motivation by discussing how physical activ-
ity impacts health outcomes, especially those that are 
important to the individual patient (e.g., diabetes, 
sleep quality).          

    Answers 

     1.    Answer is  D . Although several studies suggest that 
engagement in higher levels of physical activity during 
the period of active weight loss after bariatric surgery 
may contribute to enhanced weight loss, no studies to 
date have directly examined whether physical activity 
contributes to improved long-term maintenance of weight 
loss.   

   2.    Answer is  B . While previous research indicates that 
patients report large increases in their physical activity 
postoperatively, studies using objective monitors do not 
support these fi ndings and show that most patients fail 
to make signifi cant changes in their physical activity 
postoperatively, despite experiencing marked weight 
loss.   

   3.    Answers are  A ,  B ,  D , and  E . While ideally all patients 
will work toward a goal of accumulating at least 150 min/
week of moderate-intensity physical activity, it is not 
appropriate to assume all patients can walk at this level 
when they start a physical activity program, and it is 
important to teach patients that they can achieve health 
benefi ts by increasing their physical activity level and 
doing various forms of exercise (even if they cannot walk 
or walk for 150 min/week at the start of their physical 
activity program).           

     Appendix: Online Resources 

 The National Physical Activity Plan by Centers for Disease 
Control and Prevention:   http://www.cdc.gov/physicalactiv-
ity/index.html    
•    A comprehensive set of policies, programs, and initiatives 

aimed at increasing physical activity in all segments of 
the American population. There are sections aimed at 
health professionals as well as the general public, and 
specifi cally for older adults.    

 Physical Activity Guidelines for Americans by US 
Department of Health and Human Services:   http://www.
health.gov/paguidelines/    
•    In 2008, the federal government issued these evidence- 

based guidelines, described in detail and more briefl y, along 
with material for individuals (i.e., “Be Active Your Way”).    

 Be Active Your Way: A Guide for Adults by US Department 
of Health and Human Services:   http://www.health.gov/pagu-
idelines/adultguide/activeguide.aspx    
•    Sections include: getting started, making physical activity 

part of your life, keeping it up, stepping it up, and being 
active for life, which includes a physical activity diary. In 
addition to the guide information is summarized in a 
shorter fact sheet.    

 Get Active by US Department of Health and Human Services: 
  http://www.healthfinder.gov/prevention/ViewTopic.
aspx?topicID=22&cnt=1&areaID=0    
•    This site offers a background section, “The Basics,” 

which provides educational information on physical 
activity and a “Take Action” section, which provides 
advice on how to be more active, tailored to individual’s 
current physical activity level.    

 Get Moving by American Heart Association:   http://www.
heart.org/HEARTORG/GettingHealthy/PhysicalActivity/
Physical-Activity_UCM_001080_SubHomePage.jsp    
•    Physical activity and inactivity information and advice on 

how to start an exercise program.    
 The Health Care Providers Action Guide by Exercise is 
Medicine:   http://exerciseismedicine.org/physicians.htm    
•    A thorough exercise guide for health-care providers that 

includes information on providing prescriptions and 
referrals and assessment tools that can be used with 
patients.    

 The Public Action Guide by Exercise is Medicine:   http://exerci-
seismedicine.org/documents/PublicActionGuide_HR.pdf    
•    A thorough exercise guide for individuals that includes a 

pre-exercise health assessment, a barrier to exercise 
assessment, an exercise time fi nder, and other motiva-
tional tools.    

 Walking, A Step in the Right Direction, by the Weight- 
control Information Network:   http://win.niddk.nih.gov/pub-
lications/walking.htm    
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•    An online brochure that describes how to create and fol-
low a walking plan. Sections include: walking for your 
health, know before you go, start walking now, walking 
safely, stretch it out, and step right this way.    

 Walking Guide by the American Heart Association:   http://
www.startwalkingnow.org/home.jsp    
•    This walking guide includes a quiz that can be used to get 

a personalized walking plan, an activity tracker, and infor-
mation on walking clubs and walking paths throughout 
the country.    

 Walking Works by BlueCross BlueShield Association:   http://
www.bcbs.com/why-bcbs/walkingworks/    
•    This walking guide provides information on how to start 

a walking program and a walking log.    
 Tips for Increasing Physical Activity by US Department of 
Agriculture:   http://www.choosemyplate.gov/physical- 
activity/increase-physical-activity.html    
•    Tips for increasing physical activity at home, at work, and 

at play. The Website   www.choosemyplate.gov     also has 
sections on physical activity, its importance, how much is 
needed, and how many calories are used.    

 Tips for Family Fitness Fun in Shape Up America by Health 
Weight for Life:   http://www.shapeup.org/children/tips_
index.html    
•    Provides several handouts in English and Spanish, on tips 

for being more active with your family. The Website 
  www.shapeup.org     also has health messages on the impor-
tance of maintaining a healthy weight and increasing 
physical activity.    

 Workout descriptions in Get Fit and Moving by American 
Council on Exercise:   http://www.acefi tness.org/getfi t/
default.aspx    
•    Descriptions of various types of workouts (high/thigh, 

core, total body, at home, lunch time) are provided. This 
site may be more helpful for postoperative patients who 
have some exercise experience.    

 Exercise While Traveling by American College of Sports 
Medicine:   http://www.acsm.org/docs/current-comments/
exercisewhiletraveling.pdf    
•    Ideas for how to stick with an exercise routine even when 

traveling.    
 Public Information from the American College of Sports 
Medicine:   http://www.acsm.org/access-public-information/
search-by-topic    
•    Provides publications, audiotapes, and videotapes on 

physical fi tness and weight loss for health professionals 
and the general public.    

 When to see a physician before exercising by American 
College of Sports Medicine:   http://www.acsm.org/docs/
current- comments/whentoseeadoctortemp.pdf    
•    Describes a risk stratifi cation scheme physicians can use 

to determine which patients need to undergo exercise test-
ing before initiating a new exercise program.    

 Patient-Centered Assessment and Counseling for Exercise 
(PACE) program:   http://rtips.cancer.gov/rtips/programDe-
tails.do?programId=199774    
•    Information on PACE, an individually adapted health 

behavior change intervention to increase physical activity 
of patients, suitable for implementation in a physician’s 
offi ce.    

 Energy Expenditure in Different Modes of Exercise by 
American College of Sports Medicine:   http://www.acsm.
org/docs/current-comments/energyexpendindifferentex-
modes.pdf    
•    Describes energy expenditure from different modes of 

exercise as well as several other factors that should be 
considered when selecting an exercise mode.    

 Exercise for Persons with Cardiovascular Disease by 
American College of Sports Medicine:   http://www.acsm.
org/docs/current-comments/exercise-for-persons-with-
cardiovascular- disease.pdf    
•    Describes how exercise in an integral component of a 

comprehensive approach to treating heart disease, while 
describing risks of exercise relevant to patients with car-
diovascular disease, as well as compliance issues and 
behavioral strategies to help patients meet their exercise 
goals.    

 Resistance Training and Injury Prevention by American 
College of Sports Medicine:   http://www.acsm.org/docs/
current- comments/rtandip.pdf    
•    Describes the effect resistance training has on the bone, 

connective tissue, and muscle and advocates for patients 
to see an exercise physiologist or sports trainer to develop 
a safe and effective program.      
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