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The obesity epidemic is a well-recognized 
phenomenon in North America and has led to the 
recognition of obesity as a disease by the 
American Medical Association. Moreover, this 
rapid increase in the prevalence of obesity has 
been a driver for the increased focus on treat-
ments for severe obesity, specifically weight loss 
surgery. As a result of the complex psychiatric 
co-morbidities in severely obese patient popula-
tions, mental health needs have been recognized 
as a critical component to caring for obese 
patients in clinicians’ practice.

With the increase in the number of bariatric 
surgeries performed over the last 15 years and 
evidence for its efficacy in treating severe obesity, 
more healthcare providers are now involved in 
pre- and post-surgery patient care, including the 

assessment and management of psychiatric issues. 
Despite the growing evidence on the relationship 
between mental health issues and severe obesity 
management, and the emergence of evidence- 
based treatments for weight loss in severe obesity, 
there are a limited number of mental health 
resources to assist clinicians and interprofessional 
teams in a comprehensive approach to severe 
obesity care and bariatric surgery.

The proposed textbook is designed to present 
a comprehensive and state-of the-art approach to 
assessing and managing bariatric surgery psy-
chosocial care. This textbook will provide clini-
cians with a biopsychosocial understanding of 
patients’ obesity journey and psychosocial fac-
tors contributing to their obesity and its manage-
ment. The textbook is divided into three sections 
based on guideline-based care: understanding 
obesity and its management, assessment of psy-
chosocial issues in severe obesity, and psycho-
logical and pharmacological treatments of mental 
illness in severe obesity.

Initial chapters will focus on obesity preva-
lence and its relationship to psychiatric illness 
and social factors. Genetic, neurohormonal path-
ways and developmental factors for obesity, 
including childhood adversity, will be discussed 
and will inform subsequent chapters focused on 
medical and surgical treatments of obesity. The 
second section of the textbook will focus on evi-
dence and strategies for assessing a range of 
common psychiatric issues in severe obesity. The 
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authors will review common psychiatric presen-
tations, their impact on bariatric surgery and key 
assessment features for weight loss. In the last 
section of the textbook, chapters will focus on 
evidence-based psychosocial and pharmacologi-
cal treatments for supporting patients’ mental 
health during weight loss and bariatric surgery. 
Experts on non- pharmacological interventions 
such as mindfulness, cognitive-behavioral ther-
apy, and nutrition education will describe treat-
ment approaches in each modality.

This comprehensive resource will address 
established gaps in not just the assessment of 
psychosocial concerns in severe obesity, but also 
its management. The unique components of this 
textbook include its patient-centered approach, 
specifically patient narratives introducing mental 
health concerns in severe obesity care. In addi-
tion, this textbook provides an interprofessional 
approach to severe obesity management and bar-
iatric surgery care, which is a salient feature to 
managing psychiatric concerns in obesity man-
agement programs. Each chapter provides clini-
cal pearls and is supplemented with illustrative 

cases and/or clinical tools to facilitate translation 
of chapter content into clinical practice. We feel 
that these unique and clinically relevant features 
will support clinicians in managing mental health 
concerns emerging during the care of patients 
with severe obesity.

A textbook of this magnitude and design 
would not be possible without the help and men-
torship of several people. First, we would like to 
thank our co-authors who devoted extensive time 
and creativity in each of their chapters. We would 
also like to thank Patrick Carr and the team at 
Springer for their support in developing this text-
book. We would also like to thank our families 
who provided us with ongoing support to pursue 
our passion in creating this textbook. Finally, we 
would like to thank our patients who provided us 
with inspiration each day to create a resource that 
would improve the mental health care for all 
patients being treated for severe obesity. We hope 
that this textbook will be a resource for the thou-
sands of clinicians caring for patients with severe 
obesity and considering treatments, including 
bariatric surgery, for their obesity.

R. Hawa and S. Sockalingam
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Severe Obesity: A Patient’s 
Perspective

Becky Smith and Catherine Laird

2.1  Patient Story #1

Becky Smith
I was not born obese. Not many people are! My 
parents actually report that there was concern that 
I was not quite hefty enough. My birth- weight 
was 6 lb and 7 ounces (2.9 kg). Almost 43 years 
later, I hit a peak of 320 lb (145.1 kg). In other 
words, for someone of my height (5′10″ or 178 
cm), I was severely obese. My journey towards 
severe obesity was not a gradual slope, but more 
of an undulating one. The same could be said of 
my journey towards bariatric surgery, which I 
had 7 months ago.

Throughout my early childhood, my weight 
was normal. I was actually something of a 
fussy eater and recall frequently being made to 
sit at the table until my plate was empty. I was 
a tall girl from a young age and one of the first 
in my class to hit puberty. I have thick bones—
thick ankles and thick wrists. My feet are very 
large for a female and since my teens I’ve had 

to buy shoes in specialist shoe stores. I dis-
tinctly remember family and friends saying 
what a “big girl” I was. In my head, I inter-
preted this as fat, but now, when I look back at 
photographs of that period, I see myself as a 
perfectly normal, if shapely, young woman. 
My female friends were less shapely and, on 
the whole, thinner and more petite than I was. 
In comparison I felt somewhat oafish. My 
friends seemed more elegant in their move-
ment and were generally better at sports than I 
was. Sports that involved running were physi-
cally hard for me and I hated them. I was con-
stantly out of breath and red-faced. I didn’t 
hate all sports, just those that involved running. 
Swimming and skiing were my preferred sports 
and I both enjoyed and excelled at those in my 
youth. However, I grew to detest sport at school 
because most activities involved running and I 
was often the last to be picked for teams.

2.1.1  Weight Gain Journey

I left home aged 18 and went off travelling the 
world for a year with a friend before going to uni-
versity. Having always had home-cooked and 
fairly balanced meals, the freedom to eat and 
drink what I wanted in quantities of my choice 
meant that my diet was less healthy than it had 
been. Convenience foods and alcohol also played 
their part during my student days. My weight 

B. Smith (*) 
School of Continuing Studies, University of Toronto,  
252 Bloor Street West, Room 4-160, Toronto, ON, 
Canada M5S 1V6
e-mail: b.smith@utoronto.ca 

C. Laird 
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University Health Network, Toronto, ON, Canada
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started to creep up and, at the age of 22, I was 
diagnosed with high blood pressure. I made vari-
ous attempts to diet on the recommendation of 
health practitioners, but my weight seemed to 
“yo-yo” up and down.

In my mid-twenties, I had to have surgery to 
remove a pilonidal sinus. There were no major 
complications, but thereafter I experienced acid 
indigestion on a regular basis. Not long after that 
surgery, I moved overseas for a period of 2 years 
and, when the acid indigestion arose, I sup-
pressed it by eating. Returning home to the UK at 
the age of 27, my weight had increased to 252 lb 
(114.3 kg). I now shopped exclusively in plus- 
size stores and didn’t feel quite as young and 
trendy anymore. A year later, with my house-
mate’s support and frequent company, I joined a 
slimming club and began going to the gym, 
swimming, and doing yoga regularly. Over the 
next couple of years, I was successful at losing 50 
lb (22.8 kg), proudly gaining a certificate in the 
process. By the time my 30th birthday came 
around, I remember feeling toned and comfort-
able with my size. People commented on how fit 
I looked.

My thirties was a period of highs and lows 
where I feel I spent a lot of time searching for 
myself. My heart was broken twice (for which I 
sought therapy), I completed a Masters degree, I 
developed my career, I bought a new house, and I 
moved countries a few more times. Prior to immi-
grating to Canada at the age of 37, I spent a year 
living and working in the Netherlands. There, I 
was very lonely and unhappy. I lacked social 
interaction and felt very isolated. On reflection, I 
probably should have sought treatment for 
depression. Instead, I ate my feelings. I became 
lethargic and, although I cycled to and from 
work, spent almost every evening lying on the 
couch watching TV.

I left the Netherlands at the end of my 1-year 
contract and just as my Canadian residency 
came through. Part of the immigration process 
required a medical exam and it was then that 
the examining doctor found blood in my urine. 
On my return to the UK, prior to my move to 

Canada, a ‘leaky’ kidney was diagnosed with 
protein in my urine.

2.1.2  Pre-Surgical Weight Loss 
Efforts

Moving to Canada was a positive step and I began 
to feel my old self again. Initially, I was confident 
in my decision, challenged in my new job and 
engaged with my new environment making 
friends and exploring new places. Again, I joined 
a slimming club and lost some weight. However, 
about 6 months after I arrived, I changed jobs and 
spent the next 9 months quite uncomfortable at 
work. I was bullied by a colleague and the thought 
of going to office became a dread. Again, I began 
to eat my feelings. My new family doctor decided 
to investigate my ‘leaky’ kidney issue, referring 
me to a nephrologist, and also recommended I 
see a doctor who specialised in weight manage-
ment. All the doctors were concerned about my 
weight, my blood pressure, and my kidneys.

At the time, I would say when asked that I felt 
generally healthy and looking in the mirror saw 
myself as curvy but not obese. I don’t think I really 
recognised that having to lie on the couch every 
night after work with your ankles up high because 
they were swollen, lacking in energy, over-reacting 
emotionally, and sleeping poorly were indicators 
that my body was not functioning well.

My nephrologist encouraged me to lose 
weight and I started seeing the weight- 
management doctor on a regular basis. I did not 
have a particularly easy relationship with the lat-
ter, but kept going as I recognised that despite our 
disconnection personality-wise, he was trying to 
get to the root of my weight issue. For the first 
time in dealing with health practitioners, I felt I 
was actually being offered structured support 
rather than just simply being told I needed to lose 
weight. Although not a psychiatrist, he had a spe-
cial interest in nutritional orders and had collabo-
rated with a psychologist on a number of papers 
linking Attention Deficit Hyperactivity Disorder 
(ADHD) and weight management. He diagnosed 
me with ADHD and I was put on atomoxetine, 

B. Smith and C. Laird
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which I feel has helped me with my ability to 
maintain focus and be less impulsive. I was also 
sent for a sleep study where it was determined 
that although I did not have sleep apnea, I was a 
very light sleeper, easily disturbed by noise. We 
talked about my seasonal mood changes and he 
suggested I purchase a seasonal affective disor-
der (SAD) light therapy lamp and use it every 
day, which I did. He arranged for me to have a 
24-h blood pressure monitoring test and also 
increased my blood pressure medication to 
include hydrochlorothiazide and, later, amlodip-
ine. My doctor also encouraged me to go to 
mindfulness classes, which I hated, but lead 
to me finding an alternative plus-size yoga class, 
which I loved and, apart from the occasional swim, 
hike, cross-country ski, or annual 10 km walk for 
charity, was pretty much all the physical activity I 
did apart from everyday walking. He encouraged 
me to be more aware of my health and self-care by, 
for example, going for regular massages, getting 
enough vitamin D and omega- 3, and not waiting to 
sort out minor health niggles. He put me on a very 
low calorie powdered diet, which I used for two 
meals a day supplemented with a regular meal and 
was actually quite successful for a while. I lost 
about 25 lb (11.4 kg) over the year I was on it; I 
found it quite easy not having to cook. At one 
point, I was also tried on topiramate (and later nal-
trexone) to see if that might help stave off food 
cravings and encourage weight loss. He sent me to 
see a psychologist who I saw for about three ses-
sions before the psychologist and I agreed it wasn’t 
really that beneficial for me at that point. I wasn’t 
feeling particularly emotionally distressed or trou-
bled and felt that we had had talked through my 
feelings regarding my weight issues in the ses-
sions. The main driver in seeing the psychologist 
was really my weight management doctor. I think 
I went ahead with it because I was keen to try any-
thing to resolve my weight issue, but, at the same 
time, I don’t think I really felt a strong intrinsic 
motivation to talk through my feelings compared 
to the previous times I had undergone psychologi-
cal therapy. From quite early on in our consultative 
sessions, my weight-management doctor raised 
the prospect of bariatric surgery, but I was totally 
resistant to the idea.

My view was that my weight was something 
that I should be able to control and that surgery 
was too risky and dramatic. I am generally a very 
capable person who succeeds when I apply 
myself and so, in my mind, I felt I should be able 
to lose weight without resorting to surgery. I was 
also conflicted in that I felt, and still feel, that 
someone’s aesthetic should not influence how 
they are perceived but, deep down, I know I felt it 
did. I have experienced people’s judgements and 
criticisms about my physical being on a number 
of occasions. It hurts, even if they mean well in 
terms of their concern for your health. It also 
presses my ‘rebel’ buttons and I begin to dig my 
heels in further. Take me as I am or get out of my 
life! However, at the same time, I recognised I 
was (feeling) less attractive and had lost interest 
in relationships and my appearance. Shopping for 
clothes, for example, was no longer fun and dat-
ing was non-existent.

I think I tried to pretend I was body-confident 
externally, but really I wasn’t. I no longer felt 
good about my body in terms of its attractiveness. 
I even tried to boost my confidence by taking part 
in a nude photo shoot as part of a public art proj-
ect. I didn’t tell anyone about this because I was 
embarrassed!

During the process of trying various weight- 
loss strategies under the guidance of the weight- 
management doctor, I independently met two 
people who had had bariatric surgery. Speaking 
to them and hearing about their experiences 
really helped me start to revaluate the prospect of 
surgery. I heard first-hand that they felt it was 
beneficial, what the surgical process was like, 
what the post-surgery eating situation was like 
for people who tend to socialise around food- 
based events and enjoy food, and how they dealt 
with the excess skin they now had. I got the 
‘warts and all’ version but the overwhelming sen-
timent was that it was a positive experience. One 
of them, who knew me professionally as well as 
personally, also made the point that I was a smart 
and capable woman, and that having a weight- 
problem that I could not control did not make me 
a failure in life—this struck a chord. I bought 
some books on weight-loss surgery and started to 
read articles and blogs as well as visit bariatric 

2 Severe Obesity: A Patient’s Perspective
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chat rooms. I began to educate myself on the 
surgical process from a medical and psychologi-
cal perspective. Eventually, I agreed to being 
referred to the local bariatric program.

2.1.3  Pre-Surgical Support

I went along to an introductory information ses-
sion at the hospital, which outlined the various 
procedure and requirements for surgery, the risks 
and benefits as well as post-operative lifestyle and 
eating changes. I took copious notes. Later, I again 
connected with one of my friends who had had 
surgery and quizzed her and her partner about their 
experiences, contextualizing all that I had learnt. 
By this point, I was fairly confident that surgery 
was something I was going to do. A few months 
later, my first appointments at the hospital came 
around and I met with a social worker, a nurse 
practitioner, and a psychologist. I asked the ques-
tions I needed to, and by the end of this stage, was 
determined that surgery was the right thing for me. 
The psychologist encouraged me to go along to 
the bi-weekly bariatric support group at the hospi-
tal where she suggested I ask my outstanding 
questions regarding my intended surgery.

I was somewhat reluctant to go to the support 
group meeting as I was guarded about sharing my 
emotions and feelings with strangers. However, 
by the end of the meeting I felt very much more 
positive about it. I valued the companionship of 
others going through or having been through the 
process. I recognised the variety of individuals 
who for one reason or another had become obese. 
I had learnt some useful tips. My query had been 
listened to and I had had constructive suggestions 
made and real examples provided. I felt the group 
was a safe space to express my concerns. I have 
continued going to the group, which alternates 
between an open forum and lecture-style learning 
sessions, on a regular basis and feel it is very 
beneficial.

Following my first support group experience, I 
decided that I would limit the people I told about 
my planned surgery to a small group: my parents 
(in the UK), my doctors, my immediate boss who is 
also a friend, and a few other trusted close friends 

here in Canada that I felt would be supportive, non-
judgemental and would, to be honest, suspect 
that I was dealing with a health issue. I didn’t 
want them to worry I was seriously ill and knew 
I would need their practical support given the dis-
tance from my family. I decided to keep it at that. 
I think the support group gave me the confidence 
to focus on my own preferences and stop worry-
ing what others would think. I felt strong enough 
to say to myself that there are people in my life 
for whom it really is none of their business what 
I choose to do with my body and they don’t need 
to know everything about me to still belong in 
my social circle. This was empowering in many 
ways; I felt I was in the driving seat about the 
decisions.

My parents, who are both also overweight, were 
supportive of my decision when I told them of the 
proposed surgery, but had questions regarding sur-
gical risks. They offered to fly over during the 
period of surgery and recovery, but I indicated I did 
not feel this was necessary. My friends were out-
wardly very accepting and supportive, although 
wanted to be sure the main reason I was doing it 
was for health rather than aesthetic reasons. They 
also wanted to know how it might affect my ability 
to socialise. I asked one of my friends to be my sup-
port person in terms of helping me home and stay-
ing with me for a few days as advised by the 
hospital. She agreed. My doctors and boss were 
totally positive and supportive.

My next round of appointments came through 
and I saw the nurse practitioner and had a very 
helpful nutritional lesson presented by the dieti-
cian providing guidance on pre- and post-surgery 
nutrition.

Things became very real when I was given a 
surgical date after my surgical consult and I actu-
ally felt quite excited about the prospect of what 
lay ahead in terms of being able to see a solution 
to my weight problem.

2.1.4  Pre-Surgery

The final appointment was to do various pre- 
surgery examinations (blood, cardiac, etc.) and I 
met with a pharmacist to go over my medications 
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and an anaesthetist who went over my surgical 
risks. I also saw another team member that day. 
She asked me about my support person and we 
started chatting about my parents and when I 
would next see them (6 months post-surgery). 
She then said: “Oh, how wonderful! You’ll be all 
skinny and beautiful when you next see them!” 
Her comment really upset me, but I didn’t say 
anything at the time. I don’t think she meant to be 
anything but positive, but the implications of the 
words she chose, as I ‘heard’ them was (a) you 
are not beautiful now and (b) skinny = beautiful. 
It still bothers me.

As my surgery date came closer I felt comfort-
able in my decision, but, as I think many people 
feel pre-surgery, there were still the concerns that 
something might go wrong. I rewrote my will; 
perhaps telling in terms of some of my underly-
ing fears.

Prior to my surgery, I began the process of 
preparing for surgery by “shrinking” my liver 
and went on the same powdered very low calorie 
diet I’d been on previously, but, this time, with no 
regular food intake at the same time. There was a 
period of about a week before starting this diet 
when I binged on my favourite food and drinks as 
a kind of farewell to old friends. In my mind, I 
would never eat these things again so wanted one 
last sentimental taste. These items included pizza, 
handmade cannelloni, Chinese take-out, 
Portuguese custard tarts, a gin and tonic, a pint of 
beer, and mango ice cream.

For the next 3 weeks, I was just on the pow-
dered drinks and allowed other low calorie 
drinks, but no actual food. In my case, my drinks 
of choice were water and diet soda. I was quite 
anxious about this diet as the first few days of 
being on it coincided with attending a work- 
related conference involving a number of social 
events and receptions. Despite my fears, it was 
actually OK. The first couple of days were the 
hardest and I felt as if all my senses were height-
ened in the awareness of food smells and tempt-
ing food. Restaurants seemed to jump out at me! 
However, I navigated my way through and had no 
real hunger after day 3. I actually quite enjoyed 
my shakes and the feeling that my journey 
towards better health had commenced.

2.1.5  Hospital Stay

On the day of my surgery, I called the hospital to 
check everything was still OK and they asked if I 
could come in a bit earlier as they were running 
ahead of schedule. I walked to the hospital with 
my little suitcase and was warmly greeted by the 
receptionist who made me feel very positive by 
telling me his sister was 6 months post-bariatric 
surgery and how she was very happy with her 
progress and felt it had been a good decision. 
Next, the surgeon (whom I had not met before) 
came in and he was very friendly. I was a bit 
taken aback though when he lifted my gown and 
signed my stomach as I was completely naked 
underneath—we’d hardly said hello! He then, 
kindly, asked for the number of my support per-
son so he could call her after the surgery was 
over.

Next, I was taken to sit in a comfy chair with 
my feet up and a nicely warmed blanket was 
placed over me. The anaesthetist came and 
prepped me. It all moved very quickly and the 
next thing I knew I was being walked down to the 
operating theatre. This was very strange for me 
as, based on my previous experience of surgery, I 
had been expecting to be wheeled down. I was 
led into the theatre, where the radio was playing, 
and introduced to the staff in the room. They 
asked me to get on the table, I was strapped down 
and then sleep ensued as the anaesthetic took 
effect.

I woke up in the recovery room and the first 
thing I noticed was that my back hurt. I had been 
advised this might be the case, due to the gases 
used in keyhole surgery. My surgeon was at the 
end of my bed and told me he’d already called my 
friend and that everything with the surgery had 
gone well. He also advised me that the operation 
had taken longer than anticipated as they found I 
had a hiatus hernia when they went in so he had 
to fix that prior to doing the Roux-en-Y gastric 
bypass. Thankfully, all issues with acid indiges-
tion have now been completely resolved with no 
reoccurrence post-surgery.

I was still a bit sleepy when I was wheeled 
up to the ward and was given my liquids, some 
medicine cups, and instructed on how often I had 
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to drink. A few hours later, one of the nurses 
encouraged me to go for a walk around the cor-
ridors. He kindly stayed behind me as I pushed 
the intravenous drip trolley since I was worried I 
might fall because I felt very light-headed. I did a 
circuit and then had the confidence to unplug 
myself from the monitors and do a few rounds 
every few hours.

My first night in hospital was not great. I was 
very tired but couldn’t sleep. I was told I had to 
stay sitting up and couldn’t lie down flat. Every 
time I was about to drop off to sleep an alarm 
would go off. My breathing kept slowing and set 
the alarms off. I felt really bad as I must have kept 
the lady in the bed next to me awake half the 
night as well.

The next day was better and I managed to 
doze a bit between drinking from the little cups, 
sipping broth and eating some gelatine pudding. I 
felt very nauseous at one point and had to have 
some intravenous anti-nausea medication. My 
support person visited and one of the nurses told 
me that my other friend, who had previously had 
bariatric surgery, had been calling every hour the 
night before to check on my well-being. In the 
late morning, a different surgeon came with some 
students to check on me and was very pleased I 
was sitting in a chair and had been walking and 
using the bathroom.

The second night I slept better and the next 
morning I was seen by a resident and some other 
students. The resident agreed I could go home.

2.1.6  Recovery at Home

Almost 48 h after my surgery, I was on my way 
home via taxi with my support person assisting 
me. I felt tired and weak as I hadn’t eaten much 
at all for 3 days, but was happy to be home. My 
support person stayed at my place for two 
nights. I slept a lot but we went for a short walk 
each day. I also started the liquid diet stage, 
which I now refer to as the ‘white’ diet because 
all the food I ate seemed to be white—yogurt, 
sieved mushroom soup, sieved chicken soup 
with protein powder in. By the end of the 2 
weeks, I was so bored of the ‘white’ food that 

the pureed stage was a delight! Two weeks is 
nothing in the scale of things, but when I could 
finally have crunchy food again in the form of 
saltine crackers I was so excited.

I was very touched and appreciative when I 
received a call from the tele-health support nurse 
at the hospital on day 2 after being discharged. 
She just wanted to check in on how I was doing. 
On the third day after getting out of hospital, I 
went to see my family doctor. We discussed how 
I was doing and looked at my medications. We 
agreed on a phased reduction in my blood pres-
sure medication and she asked me to check my 
blood pressure daily. She also helped me get new 
prescriptions so that all the medications I was on, 
including some prescribed by the hospital to take 
for the first few weeks post-surgery, were small 
enough in size that I could digest them. I was 
advised to never take anything bigger than an 
M&M post-surgery.

One disconcerting thing to arise immediately 
following my surgery was that my body odour 
changed. It felt almost as if someone else was 
inhabiting my body and I didn’t like the change 
in smell at all. I was quite anxious about this, but 
spoke to others who had surgery and at least two 
people said they had had the same thing. It lasted 
a few days and possibly was due to the surgical 
gases leaving my body, but it was a bit 
discombobulating.

The first few weeks were quite exciting in 
terms of seeing the effect the surgery had had. I 
checked the scale daily and could see the weight 
coming off. However, at my first support group 
meeting post-surgery, the issue of checking the 
scale obsessively was raised by another member 
and I resolved to then only weigh myself once a 
week. I have stuck to this and track my weight 
weekly on a smartphone app.

I ended up being off work for 4 of the antici-
pated 6 weeks recovery period. It actually did me 
a lot of good to rest, relax, and build up my 
strength with my daily walks. I also think it 
helped me adjust to my new eating and vitamin 
regime. I was able to focus on my health and my 
new routine with no other distractions. This was 
important since I no longer felt hunger and ini-
tially kept forgetting to eat so had to get used to 
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eating my meals according to the clock in order 
not to get ‘hangry’. The days actually went by 
very quickly and the weather was good, so my 
daily walks were a pleasure.

The first week back at work was fine and I 
took my snacks and lunch in every day. The only 
real issues I had around this time were that I got 
dizzy if I stood for longer than a couple of min-
utes and that I felt very nauseous about an hour 
after taking my morning vitamins, which were 
taken 30 min after my breakfast as per the dieti-
cian’s instructions. I either had to lie down or 
have some protein drink to suppress the nausea.

At 8 weeks post-surgery, I went on a vacation 
by myself. I took a lightweight suitcase and 
booked accommodation without meals so I could 
figure out in my own way what I wanted to eat 
and when. I had been anxious about this and 
made sure I took plenty of protein bars with me, 
but it was actually fine. I was pleasantly surprised 
to discover that I could usually find something 
suitable on offer in restaurants or the supermar-
ket. I also started drinking coffee again after 6 
years. The reason for this was I found it difficult 
to go to a café and only have water. I don’t really 
like tea that much and soda of any kind is no lon-
ger an option. The biggest issue I had was asking 
wait staff to bring me smaller portions. I explained 
I had a medical issue that meant I couldn’t eat 
much, but they would bring exactly the same size 
served to others even though I had asked for a 
small portion. I hate wasting food and as I 
couldn’t store food anywhere, I couldn’t easily 
take any leftovers away with me to have later. 
The wait staff would always look shocked at how 
much was left on the plate and I felt guilty about 
the wasted food. A few months on, I’ve got used 
to this a bit more now, but am very appreciative 
of friends who are willing to share food dishes. 
When eating out now, I usually opt for an appe-
tizer instead of a main meal.

2.1.7  New Habits

I didn’t lift anything heavy for 3 months and 
abstained from any exercise other than walking 
until my 3-month check up, as advised by the 

hospital staff. At 3 months, I started swimming 
and went back to my yoga class, having let my 
yoga instructor know my situation. I also changed 
my job and started a secondment that meant I 
would not be travelling overseas for work. I saw 
this as a good move in that I could stick to my 
eating routine and not have to deal with airline, 
hotel, and restaurant meals quite as much. My 
new job also meant that I could start cycling to 
and from work (15 min each way) on a daily 
basis. I did this until the cold weather started. My 
swimming routine has not really stuck, but I am 
still going to yoga regularly and am generally out 
and about walking more than pre-surgery. I know 
I should do more ‘proper’ sport though.

Around this time, people who didn’t know I’d 
had surgery started to comment on how great I was 
looking. Very few people made any comment about 
the fact I had lost weight. I found this interesting 
and, even now, 7 months on and approaching 100 
lbs (45.4 kg) less in weight, very few people actu-
ally make note of the fact I have lost weight. They 
do, however, say I’m looking very well.

Initially, it was only by standing on the scale 
and because my clothes were looser that I noticed 
the weight coming off. Personally, I didn’t see a 
visual change for a few months. Eventually 
though, I noticed my double chin had disap-
peared and that my face was becoming more 
defined. Next, I saw it at the top of my shoulders 
and then around my bust. The weight seemed to 
be coming off my top half first, but I’m not sure 
if it was just easier to see the significant change in 
my upper body at first.

My clothes were getting really too big and they 
either looked billowy or simply fell off my hips. I 
had a purge of my wardrobe and also began to 
learn how to sew by taking classes. I really enjoy 
my new hobby and the fact I can now alter my 
clothes to fit has been both satisfying and cost-
saving during this transitional period. I was able to 
donate most of my discarded clothes to my plus-
sized yoga classmates and to a local charity.

I started to get interested in shopping for 
clothes again around this time and had a couple 
of splurge trips where I bought new clothes. I 
was, however, conscious that I needed to exercise 
caution due to the risk of transferring my food 
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addiction to becoming a shopping addiction. I 
asked friends to keep a watchful eye on my 
clothes spending. Although I have bought a few 
new items, this splurging has settled down.

Around the 4-month post-surgery mark, I began 
to notice chunks of my hair coming out when I 
brushed it. I had been warned by the dieticians that 
this could happen due to post-surgical shock and 
protein absorption, but it still made me anxious as 
my hair is quite fine and thin anyway. On the dieti-
cian’s advice, I started to take a zinc supplement 
and, following my own research, also began using 
a keratin-based shampoo and hair oil spray in an 
attempt to reduce breakage. I was advised not to 
take the zinc for more than 2 months, but during 
this time the hair loss slowed, so, despite my initial 
anxiety, I felt comfortable stopping the zinc at 2 
months. My hair is now back to normal in terms of 
both growth and shedding.

My new eating and vitamin regime had also 
begun to feel normal. I now take two multivita-
mins and have six calcium citrate chews spread 
throughout the day with a B12 tablet every other 
day; although I’m not always as compliant as I 
should be with the B12 as I don’t like taking this 
due to the chalky residue it leaves. I also try to 
ensure I am getting enough protein in and still 
rely on ready-made protein shakes or bars to sup-
plement my diet. Through trial and error, I’ve 
noticed the shakes tend to cause what can be 
quite uncomfortable constipation so I am shifting 
to the bars instead.

Apart from 3 episodes in the first 3 months, I 
have not had any ill effects due to overeating, eat-
ing too quickly, or eating foods that are difficult 
to digest. The first time I vomited was after hav-
ing eaten a piece of toast for the first time post- 
surgery. It did not sit comfortably for about 
45 min and I felt very queasy. Eventually, it came 
back up as regurgitation. I had a similar experi-
ence two other times when I think I ate my break-
fast too quickly. I seem to have learned what is 
the right pace for eating now and chew my food 
very thoroughly. I have tried bread since when 
eating out and it’s been OK in small quantities. I 
have not yet tried rice or pasta, and don’t really 
plan to. Most other foods are fine, but I seem to 

have trouble digesting tough, dry chicken or meat 
and find I just have to stop after a few bites. I now 
try to avoid meat grilled on a barbecue or re- 
heated in a microwave.

2.1.8  Noticing Shifts

My 6-month check up went very well and I was 
told, by the dietician and nurse practitioner, that I 
had lost 53 % of my excess weight and 15 cm 
from my waist. I had also recently come off all 
blood pressure medication, although I was still 
taking the atomoxetine. The hospital staff seemed 
pleased with my progress.

Shortly thereafter, I went on vacation with my 
parents. Interestingly, they did not really make a 
big deal of my weight loss when they saw me, 
although my mum did comment on my bust having 
shrunk and that I looked almost as I had done 
around the age of 17. I think initially they were a bit 
uncertain about how to deal with my new eating 
habits, but, after a few days, I think they got used to 
it and saw it as advantageous to share meals with 
me in terms of managing their own consumption 
and also from a financial point of view. This was 
also the first time I had really spent time around 
people drinking alcohol socially. I have been sur-
prised at how little I have actually missed drinking 
alcohol. It really is not something I have craved, 
even when socialising. I did try alcohol over the 
holiday period having a glass of wine on one occa-
sion and a gin and tonic on two other occasions. I 
noticed that I felt the effects more quickly and to a 
stronger degree than previously.

During this vacation, we took part in a few 
adventurous activities and I really noticed how 
much fitter I felt. I no longer was out of breath, 
red, and sweaty on climbing to the top of a hill. 
This felt good and I could actually feel my health, 
as well as my body-size, had shifted.

Looking at photographs of this trip, I can see 
that I am looking thinner all over. My legs are 
really starting to look slimmer. I am more com-
fortable in clothes as I am aware my tummy, my 
upper arms, and inner thighs are quite saggy in 
terms of the excess skin. I feel it looks a bit like 
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an old woman’s skin—as if the fat has been 
sucked out. However, it doesn’t bother me too 
much and didn’t inhibit me from wearing beach 
clothes on vacation. I am hopeful that with time 
and exercise, it will tone up as I have quite good 
skin generally. I have noticed that it seems to be 
much drier though and I need to moisturise a lot 
more to reduce itching.

I also recently looked at some photographs of 
myself pre-surgery and the contrast is very 
marked. What struck me most though was that I 
could now see how overweight I looked. At the 
time, I don’t think I could see it in the same way 
I can now. It’s as if I didn’t see it as distinctly 
previously and that some sort of visual distortion 
was occurring when I looked in the mirror or at 
photographs. I saw what I was wearing and 
whether I was smiling or not, but not my size and 
shape. Now, I see what I think is my true self in 
both the ‘before’ photographs and in the mirror. 
Someone said to me at support group that prior to 
surgery they only focused on their face when 
looking in the mirror and now they focus primar-
ily on their body. I wonder if a similar type of 
behaviour is at play with me.

2.1.9  Conclusion

I recognise I am, in many ways, still in the early 
stages of post-operative life and that I am still 
adjusting. I don’t know yet where my weight loss 
journey will end, or if it ever will, but I do know 
that, as of today, I am very pleased that I made 
the leap to have the surgery. I am glad it took me 
a long time to actually get there in terms of mak-
ing the decision to have surgery as I feel I needed 
that time to really explore the options and get my 
head around the psychological side of it. I am 
also immensely grateful for the support I have 
received from all the healthcare professionals, 
the bariatric program, my support group, col-
leagues, friends, and family. I feel that I was truly 
ready, supported, and prepared to make the life-
style shift, and although it’s still a work in prog-
ress, the real physical benefits I am seeing and 
feeling now provide me with incentive to con-
tinue working towards better health.

2.2  Patient Story #2

Catherine Laird

2.2.1  My Story

It has been a long 6 years since my weight loss 
surgery. Along with many continued health issues, 
I have also been dealing with mental health prob-
lems, mainly depression and anxiety. However, I 
have been receiving medical help and guidance. 
As they say, “I have come a long way baby!”. 

The path is still not clear, nor have the prob-
lems fully gone away, but I am much further now 
than I have ever been. Presently, I am on dulox-
etine for the anxiety and depression and lisdex-
ampfetamine for my attention deficit hyperactivity 
disorder (ADHD). The diagnosis of ADHD was 
definitely an eye-opener—I will explain more in 
detail later on.

So here is my story… I began life as a very 
skinny, “wirey”, very active child. I always 
needed to be busy. I constantly struggled with 
school and keeping things in order (hence the 
ADHD). I battled with dyslexia, but did not find 
out until I was in Grade 7, at which time the 
school I was attending suggested to my parents 
that I be put into a vocational school (schooling 
that was based on performance and not academic 
ability). It was such a wonderful time for me, 
going from grades of 40s and 50s to 80s and 90s. 
It was certainly a great self-esteem builder, while 
I was there. However, when I made academic 
mistakes, it was not the school that pointed it out, 
but rather by my mother and my siblings. Their 
comments got to the point where I would sim-
ply not say a thing when we were out as a family. 
There really was no point—defending myself 
was like talking to a wall. No one cared, or even 
heard me. I was constantly hearing the messages; 
“little girls should be seen and not heard”, or “if 
you can’t do anything right, don’t do it at all”. 

The ADHD put a damper on my ability to be 
careful as I was always running into things and 
getting physically injured, “an accident waiting to 
happen” my grandmother would often say. I was 
also unable to complete projects or focus on what 
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I felt were simple tasks. I was not only surprised, 
but thankful that my bariatric psychiatrist was 
able to diagnose me with this problem and help 
me manage it. I still have my issues, such as my 
ongoing tendency to be what I call a perfectionist- 
procrastinator (someone who is afraid to start 
something new for fear of not doing it right). I am 
not too sure what is worse, being degraded for not 
being an academic success, or not being able to 
start or complete things I have started. Even writ-
ing this story has been a very big ordeal for me, 
despite the encouragement I received from my 
supports. Forgetfulness has been one of my stron-
gest characteristics. The ADHD medication works 
wonders for me and keeps me focused and on top 
of things when I need it. I am sure it was great for 
my doctor to finally make some sense of what I 
was saying, instead of me going off in 20-differ-
ent directions.

Now, I turn to the part in the story focused on 
how I came to the decision of having a Roux- 
en- Y Gastric By-Pass. As I mentioned in the 
beginning I was a very skinny, active child and 
my weight was not something my mother or fam-
ily worried about early on. All the way up to age 
12 years old, I had no issues with my weight gain 
even though sugar and sweets, and fast food, 
were not as prevalent as they are these days. 
Home desserts were a part of my life growing up 
and my Scottish descent also meant using a 
decent amount of butter. With the onset of 
puberty, came all the problems. I started gaining 
a significant amount of weight around the age of 
15, a time when a teen needs more understanding 
and security. I was told often that “you have such 
a pretty face”, a comment that comes with a hid-
den meaning. It was not a very good time to be 
feeling insecure and vulnerable. It was a time to 
be social, not socially awkward, the latter being 
the reality for me. The harder it was to keep the 
weight off, the more reclusive I became. Hiding 
in my room, I would keep a secret stash of “good-
ies” and eat my McDonald’s fries. If it was for-
bidden to eat, I snuck it into my room, or simply 
wolfed it down my throat.

I was not the only one dealing with problems. 
My mother and grandmother dealt with weight 
issues all of their lives. At first my Grandmother 

would tell me, “We are all “big boned”. The 
translation of these comments was “you’ll 
always be fat not matter how much you lose”. As 
a result, when my mother went on a diet, I was 
expected to do the same, and of course the diets 
worked— for a short time, but really, how long 
can one sustain eating grapefruits or bananas for 
every meal? After weeks of eating little to noth-
ing and losing the weight, 1–2 months would 
pass and the weight would return with just that 
little bit extra. So we played the “merry-go-
round” or as I like to call it the “diet-losing-gain 
it back” game together: go on a diet and lose 
weight; then have fun and feel good briefly; con-
tinue poorly managed eating habits with the 
hope that you will correct them later; followed 
by gaining back the weight and often gaining 
more. After each “diet- losing- gain it back” 
attempt, I would start all over again. It was 
exhausting and depressing.

I felt hope as the pounds melted away and I 
began to receive compliments as my figure 
improved, but this was soon followed by the feel-
ing of failure, the judgments, and the comments 
made as the weight returned. It made me feel less 
of a person. Was I someone who is incapable of 
accomplishing a simple task? I used to repeat to 
myself “lose weight and keep it off—others do it 
so why can’t I?”.

Over many years of failing diets and my learn-
ing disability, I could feel my self-esteem slip-
ping further and further into a hole. When I was 
in my 20s, it was the first time I had realised I had 
some mental health struggles. I did not seek help 
and these feelings built up to the point where I 
could not take it anymore, so I took some pills in 
an overdose. Fortunately, for me they weren’t all 
that strong; but I was taken to the hospital and 
was referred to a psychologist. What I found out 
in this treatment was something I already knew. I 
wouldn’t be happy, until I could get a job, lose 
some weight, and find someone to love. Wow! I 
thought to my self, “what an insight - I can finally 
move on!” (sarcasm). I quickly lost faith  in seek-
ing anymore professional help and as a result, 
and, I stopped the treatment.

I eventually found work lost weight, and found 
love, and did this several times.

B. Smith and C. Laird
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At the age of 28, I decided once again to par-
ticipate in a diet program, and once again I was 
successful. During this time, I was a slim, blonde, 
and singer for a band. This is when I met my hus-
band now, and soon after was pregnant. Pregnancy 
was one of the few times that I was not judged for 
what I was eating or my weight. During preg-
nancy, I gave myself permission to eat my favou-
rite foods and again, no one thought it was an 
issue. They assured me, that I would lose most of 
it once the baby was born, and the rest would 
come off later. So I continued to enjoy myself.

After three children, many more ineffective 
diets, more weight gain and lost jobs, I finally 
gave up and succumbed to my weight issues. I 
remember thinking, “I am fat, I am always going 
to be fat and that is all there is to it!”. I confined 
myself to my home and found it hard to do things 
that others in my life could do. I didn’t care any-
more. No more diets, no more fighting to look 
like everyone else. I was done. Then one day at 
church, a girl who was obese started losing a 
massive amount of weight. I asked her what she 
was doing and she told me about a gastric bypass 
procedure. Curious, I immediately started look-
ing into this. It took me 3 years to make the deci-
sion to see someone about it. My family doctor 
was initially against this procedure, and it wasn’t 
until I received my first appointment for a bariat-
ric surgery orientation that I told my family about 
my plan to pursue bariatric surgery. To my sur-
prise, I did not get the reaction I thought I was 
going to get.

I thought they would be happy to know that I 
found something that could help me lose the 
weight I was carrying around, especially after 
their years of focusing on my weight gain. 
Instead, I felt overwhelmed by my family telling 
me not to do this surgery. I have to admit, I 
started to feel unsure again, but I also knew that 
I had right up until the time of the seeing the 
surgeon to change me my mind. In the end, I did 
not change my mind, but things did not go as I 
had planned. I began to think my family was 
right again. I came very close to death following 
a leak after surgery and I fell into a major depres-
sion that took me close to 5 months to reach a 

point of stability as I bounced in and out of hos-
pital after my surgical complication.

My problems didn’t end there, that depression 
hung around, and problem after problem did not 
help my recovery. I was told I was the rare patient 
with recurring problems after surgery, but it did 
not help how I was feeling. Each time I became 
physically ill, I was sent back to the hospital to 
see my surgeon, and each time I entered that hos-
pital, I had a feeling that I would not come out 
alive. I want to be clear that there was never a 
feeling of ending my life. I loved my kids too 
much to do that to them, but I didn’t know what 
to do. I was at my bottoms-end and things were 
not looking good. Just when I thought I couldn't 
take another procedure or problem, I had my first 
after surgery check up with the bariatric surgery 
program, check up. Things were going to change.

Six months from the time I had the surgery, 
got sent home for good, and managed to eat food 
without being sick, I was able to re-connect with 
my bariatric surgery clinical team. While in the 
clinic, I was seen alone by the nurse who saw me 
curled up on the table in the fetal position. The 
nurse asked me what was going on. I told her I 
had not eaten in the last 3 days and that everytime 
I ate I was throwing up “black stuff” and feeling 
pain. I then had to tell three other people and each 
time I begged them not to send me back to the 
hospital where I had had my surgery. Their 
response was all the same, “I needed to be taken 
care of by the doctor that performed the 
surgery”.

Finally after reaching my dietitian, whom I 
had been keeping in contact with over these last 
few months, she advocated for me and to this day, 
I see her as a “guardian angel”. She gathered my 
team outside my examination room and told them 
that no matter what, I was not to go back to that 
hospital. When the dietitian returned to the room 
to let me know what was going to happen in 
terms support, I felt more relieved. My fears were 
slowly going away.

After undergoing an endoscopy, the clinical 
team discovered an ulcer. I was given two new 
doctors and I began treatment for my depres-
sion under the great care of the bariatric clinic 
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psychiatrist. Among these three people, I 
started a journey of several illness, surgeries, 
and procedures, followed by many ups and 
downs. Yet, I was now comforted by knowing 
that I was being cared for by this bariatric team.

From a psychological perspective, I was 
taught how to work through my feelings, using 
procedures such as a cognitive behavioural 
therapy. I was even taught how to use a “scale 
of intensity” to label my feelings. Besides 
started going to support groups, I said “yes” to 
whatever was available to keep myself involved 
in the clinics psychosocial programs and I 
remained engaged with treating the many health 
issues over time. Attending the support groups 
was the only way I felt I could keep myself 
going some days.

I have undergone this procedure and con-
tinue to have challenges with eating and my 
mood, but I am managing. I continue to attend 
the support group and have worked with my 
bariatric team to manage my diet and emotion 
during this journey. I continue to receive psy-
chiatric support and am now in individual psy-
chotherapy to gain a deeper understanding of 
my emotions and self-image.

Despite these efforts, I was faced with yet 
another challenge impacting my physical and 
mental health. I would like to share my reflec-
tions during this critical time in my weight loss 
journey. I was struggling with just having yet 
another endoscopy done and the surgeon indi-
cated that I needed to have a surgical revision in 
order to fix some ongoing issues related to stric-
tures, ulcers, a hernia, and other problems. I was 
nervous, as I was also dealing with problems with 
my body image at this point after surgery. I had 
heard similar challenges with body image dis-
cussed by other members in the support group. 
Given these challenges, I wrote this poem. It was 
a response to a friend’s question about how I saw 
myself after my weight loss and surgery in the 
context of these challenges.

The Person that I See, Is not the Person that is Me

Things have changed, I know that know. What 
once was me has changed…
but how?

I’m still the person deep inside. I’ve only changed 
my shape and size.
Can it be? I say, “No way, not me.”
The person that I see is not the person that is me
Hold on, there’s something wrong
As I stare from foot to head—I long…for it to be 
true in what I see
This person’s different; it’s just not me
Can it be? I say “No way, not me.”
The person that I see is not the person that is me
I’m big and ugly and don’t fit the norm. My body 
shames me in its form
I’m different from the rest of you. I have no mean-
ing. My life’s askew.
I fought a battle to win a race. To lost the pounds so 
I could face,
discussed looks of my demise. Yet soon I’m back 
to staring eyes.
So I gave up, said “What’s the Use” I’m fat and 
ugly; I’ll be recluse
The cries unanswered “Please set me free!” To a 
person who can truly see
It’s ME I say, No way, can’t be
The person that I see is not the person that is me
I shamed away from society, of years with my 
obesity.
I hid my food for no one else. An empty life of 
doubt in self
So when I look how can it be?
The person that I see is not the person that is me
Suppose it’s me.
Not sure as yet, the eyes and brain cannot detect…
That person standing here in front, is different than 
what I confront
I hear myself, I’ve tried to change. To make my 
eyes and brain arrange
Believe in who you are—what you’ve become. 
The work was hard to now succumb.
But yet to hear me say!
It’s Me you see! No way, can’t be
The person that I see is not the person that is me
I could not listen anymore. And so I opened one 
more door
And Praise to God
He gave me more
So the Mantra of my new life must be
This person that I see,
Really IS—The person that is Me

At the current time, I have lost a total of 243 lb; 
I still struggle with the excess skin and this holds 
me back from feeling good about my appearance.

I am still under the care of my bariatric team. 
I make regular visits to my psychiatrist and attend 
regular support groups. I also get involved with 
any additional programs being offered, which 
help me keep focused. I still have contact with 
my dietitian and any other care providers on an as 
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needed basis. My weight is still something I 
worry about, but not quite as much. I am pres-
ently under the care of a psychotherapist to look 
deeper into why I do certain things and hopefully 
find the answer to my “WHY’s”.

The day will come, when I will no longer be 
able to receive help from the program due to the 
“program 5-year graduation”, as they make room 
for future patients. It will not be easy for me to let 
go, but I know it will be yet another leap of faith 
in my journey.

I don’t know where mental health will be in 
the future, with advances in future of technology 
and researchers pushing the horizon of knowl-
edge. I do hope that those going through similar 

things as I did will hopefully not have to suffer 
quite as much as I did early in life.

In summary, as I reflect on my journey, I do 
want to thank a few people in my life. To my 
Husband, who was initially against me having 
this operation, yet took (and still takes) excellent 
care of me whenever needed based on my health 
status. To my sister who diligently came to my 
rescue, on many occasions when I needed it. To 
my sons, whom I probably have scared to death 
several times during my journey and who 
remained patient with me whenever I struggled. 
Last but not the least, the bariatric team at Toronto 
Western Hospital, University Health Network, 
without whom I would not have survived.

2 Severe Obesity: A Patient’s Perspective



Part II

Causes and Treatment of Obesity: From 
Genes to Integrated Care Models



21© Springer International Publishing AG 2017 
S. Sockalingam, R. Hawa (eds.), Psychiatric Care in Severe Obesity, 
DOI 10.1007/978-3-319-42536-8_3

Causes of Severe Obesity: Genes 
to Environment

Satya Dash

S. Dash, Ph.D., M.B.B.S., M.R.C.P(U.K.), F.R.C.P.C. (*) 
Division of Endocrinology, Department of Medicine, 
Toronto General Hospital, University Health 
Network, 12EN-213, 200 Elizabeth Street, Toronto, 
ON, Canada M5C 2C4
e-mail: satya.dash@uhn.ca

3

3.1  Introduction

Obesity is a growing public health concern, both 
in the developed and developing world. It is asso-
ciated with a number of complications including 
type 2 diabetes, dyslipidemia, hypertension, car-
diovascular disease, nonalcoholic fatty liver dis-
ease, obstructive sleep apnea, and malignancy 
[1]. This causes considerable morbidity and 
increased mortality. Further, lifestyle changes 
such as diet and exercise and/or treatment with 
medications do not usually result in sustained 
weight loss [2, 3]. Bariatric surgery is the only 
treatment that results in sustained weight loss 
with resolution/improvement in obesity- 
associated complications [4]. Understanding the 
regulation of food intake and energy expenditure 
and ultimately body weight regulation is there-
fore of paramount importance and may ultimately 
need to better treatments of obesity and its com-
plications. In this chapter, we will review the 
regulation of food intake and energy expenditure 
by genetic and environmental factors and how 
this pertains to the etiology of severe obesity.

3.2  Definitions

Obesity is defined as a body mass index (BMI) 
(weight in kilograms divided by height in meters 
squared) of greater than 30 in adults or greater 
than the 95th percentile in the pediatric popula-
tion. Morbid obesity is defined as either a body 
mass index of greater than 35 with more than one 
obesity- associated comorbidity or a BMI of 
greater than 40. Many use the same criteria to 
define severe obesity. In the pediatric population, 
a BMI of greater than 120 % of the 95th percen-
tile has been suggested as a definition of severe 
obesity with a BMI>140 % of the 95th centile 
representing more severe obesity [5, 6].

Case Vignettes

Here we highlight two clinical cases of 
severe obesity, followed by a discussion of 
the etiology of severe obesity. We will return 
to the cases toward the end of the chapter.

Case 1: KM is a 24-year-old Caucasian 
female. She was born at 40 weeks. She 
weighed 2.7 kg (third centile). She achieved 
all her developmental milestones on time. Her 
BMI was on the 75th centile at the age of 10. 
She started to gain weight afterward and was 
on the 95th centile by age 12 and 2 standard 

(continued)
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3.3  Regulation of Food Intake 
and Energy Expenditure

Obesity ultimately results from chronic energy 
surplus with dietary caloric intake exceeding 
energy expenditure. Our knowledge of factors 
regulating appetite and energy expenditure has 
improved tremendously with discoveries from 
rodent studies and monogenic causes of human 
obesity [7]. A detailed overview of this topic is 
beyond the scope of this review and hence a brief 
overview is provided.

3.3.1  Regulation of Food Intake

The central nervous system (CNS), in particular, 
the hypothalamus and brain stem, are critical 
regulators of energy homeostasis (Fig. 3.1). The 
hypothalamus integrates signals from the periph-
ery which ultimately regulate food intake. These 
signals include hormones secreted by the gastro-
intestinal tract, pancreas, adipocytes, thyroid, 
and adrenal glands [7, 8] as well as circulating 
nutrients such as glucose, amino acids, and lip-
ids [9]. In the fasted state, circulating concentra-
tion of nutrients and anorexigenic hormones (see 
later) are low while ghrelin, a hormone secreted 
by the stomach, is increased. This promotes food 
intake. Postingestion, increased concentration of 
anorexigenic hormones (such as glucagon-like 
peptide 1 and peptide YY, secreted by L cells in 
the gut in response to food intake), pancreas 
(insulin), and adipocytes (leptin) suppresses 
appetite. In addition, afferent neural connections 
between the gut and NTS (nucleus tractus solita-
ris) in the brainstem suppress food intake [7–9]. 
The arcuate nucleus in the hypothalamus is a 
critical region which responds to circulating sig-
nals from the periphery. It comprises anorexi-
genic POMC (Pro-Opio-Melanocortin) and 
CART (Cocaine and Amphetamine Regulated 
Transcript) neurons and orexigenic AGRP 
(Agouti related peptide) neurons, both of which 
connect with other hypothalamic regions such as 
the ventral medial hypothalamus and lateral 
hypothalamus as well as the brainstem to regu-
late food intake [8]. These neural pathways have 

deviations (SDS) above the 95th centile at age 
15. Her current BMI is 42 kg/m2. Her men-
arche was at age 11. Her cycles were irregular 
occurring every 30–45 days and now occur 
every 2–3 months. Both parents have had 
issues with their weight throughout their adult 
life. She eats a cereal bar for breakfast, pizza 
for lunch, and pasta for dinner. She has a can 
of soda with her lunch and dinner. She snacks 
frequently, especially in the evening. She typ-
ically snacks on chips, cookies, and choco-
late. She watches 3–4 h of TV in the evening. 
She has difficulty falling asleep and often 
wakes up at night and has a snack. She has 
3–4 beers every Friday night. She is not very 
active but has recently started to go for a 
10 min walk twice a week as she is worried 
about her weight. On examination, she has 
acanthosis nigricans in her neck and axillae 
with centripetal adiposity. Her BP is 140/86 
mm Hg. Her blood tests show impaired fast-
ing glucose, mild hypertriglyceridemia, low 
HDL, and mild transaminitis.

Case 2: WM is an 11-year-old Caucasian 
male. He was born at 40 weeks and weighed 
3.6 kg (50th centile). His mother noted that 
he had a voracious appetite. By the age of 4 
he had a height of 1.1 m and weight of 25 kg, 
BMI of 20.7 kg/m2 (3 SDS above mean for 
gender). He was >95th centile for height. He 
continued to gain weight throughout child-
hood despite efforts to reduce his food intake 
including a strict dietary regime. He would 
often steal food from the refrigerator. He is 
always hungry. He did not have a history of 
developmental delay. He currently weighs 
120 kg with a height of 1.65 m and a BMI of 
44 kg/m2 (3 SDS). His father has had weight 
issues since his childhood, as have two of 
his siblings and father. His mother is 
reported to be in good health. On examina-
tion, he has acanthosis nigricans in his neck 
and axillae with centripetal adiposity. His 
BP is 110/68 mm Hg. His blood tests show 
normal fasting glucose, mild hypertriglyc-
eridemia, and mild transaminitis.

(continued)
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been most extensively studied in response to 
leptin. Leptin activates POMC neurons and sup-
presses AGRP neurons. POMC neurons secrete 
αMSH (Melanocyte stimulating hormone), a 
posttranslational cleavage product of POMC 
which activates MC4R (Melanocortin 4 recep-
tor) in second-order neurons to suppress appetite 
[7, 8]. Conversely, activation of AGRP neurones 
by Neuropeptide Y/AGRP suppresses POMC 
neurones to stimulate appetite [7, 8]. Circulating 
leptin, in addition to being modulated by fasting 
and feeding as described earlier is also directly 
proportional to fat mass which may serve as a 
long-term control of food intake. The available 
evidence would suggest that in common forms 
of obesity, high leptin concentration fails to sup-
press appetite suggestive of leptin resistance [8]. 
In addition to the hypothalamus, cortical regions 
engaged in executive function as well as striatal 
regions are important in processing the rewarding 
value of food and the hedonic (i.e., the ‘liking’ 

and ‘wanting’ of food) drive to eat [7, 8]. These 
can respond to stimuli such as sight and smell. 
In recent years it has also been shown that 
anorexigenic hormone such as leptin, glucagon- 
like peptide 1, and Peptide YY regulate striatal 
regions in the brain to reduce the rewarding 
properties of food and thus the hedonic drive to 
eat [10–12]. Conversely, ghrelin increases the 
rewarding property of food [13]. Whether this is 
a direct effect of these hormones in these regions 
or mediated via other CNS regions is unknown. 
In addition to the hypothalamus, the brainstem 
(regions such as the nucleus tractus solitaris and 
dorsal vagal complex) is important in regulating 
food intake. Afferent neurons from the gut can 
communicate to the brain stem in response to 
food intake to suppress appetite. It may also 
respond to signals from the hypothalamus or 
directly to circulating hormones. In addition, it 
can relay afferent signals from the periphery to 
the hypothalamus [9].

Hypothalamus Food intake

Energy Expenditure
Satiety

Brain StemHormones e.g. GLP-1, PYY
Nutrients

Gastro-intestinal 
tract

Adipokines
e.g. Leptin

Adipocytes

Hormones
e.g. insulin,
glucagon

Pancreas

Afferent neurones

Efferent neurones

Fig. 3.1 Basic schemata of the regulation of satiety and 
energy expenditure. The arcuate nucleus in the hypothala-
mus receives and integrates nutritional and endocrine sig-
nals from the peripheral tissues including the 
gastrointestinal tract, pancreas, and adipocytes. It can then 
activate or inhibit second-order neurons to other hypotha-
lamic nuclei or the brain stem in response to these signals 
to regulate food intake and satiety. The brainstem also 
receives peripheral signals including those from afferent 
neurons which also regulate satiety, either directly or via 

communication with the hypothalamus. The hypothala-
mus and brainstem can also regulate energy expenditure 
in response to peripheral signals by modulating auto-
nomic outflow to tissues such as brown and beige adipo-
cytes. In addition to these circuits, sensory signals such as 
sight and smell as well as endocrine inputs such as leptin 
and ghrelin can regulate cortical and limbic regions which 
influence the rewarding/hedonic aspects of food intake. 
GLP-1 glucagon-like peptide 1, PYY peptide YY
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In summary, the central nervous system 
receives and integrates numerous endocrine, 
nutritional, and neural stimuli to regulate appe-
tite. In addition, cortical and limbic structures 
can also respond to peripheral stimuli to regulate 
the hedonic aspects of food ingestion.

3.3.2  Regulation of Energy 
Expenditure

Energy expenditure is determined by physical 
activity as well as resting metabolic rate. A major 
determinant of resting metabolic rate is lean mass 
in particular skeletal muscle [14, 15]. The neural 
pathways affecting appetite can also influence 
energy expenditure. The brainstem, either 
directly in response to endocrine and neural 
inputs or indirectly via hypothalamic inputs, can 
regulate energy expenditure by regulating auto-
nomic outflow [16]. This is achieved, at least in 
part, by regulation of brown and beige adipose 
tissue. Unlike white adipose tissue which stores 
energy in the form of triglyceride, brown adipose 
is capable of expending energy from substrates 
such as glucose and triglyceride, in the form of 
heat in response to a cold stimulus [17]. In addi-
tion, humans have ‘beige adipocytes,’ which are 
white adipocytes that are capable of becoming 
more “brown like” to generate heat and expend 
energy [17]. In addition to cold stimuli, brown 
and beige adipocytes can be activated by the 
sympathetic nervous system, which in turn can 
be regulated by many factors including the 
leptin–melanocortin system, thyroid hormones, 
glucagon, and fibroblastic growth factor 21 [18–
20]. Exercise may also regulate beige adipocytes, 
at least in rodents, by promoting secretion of hor-
mones termed myokines from skeletal muscle in 
response to exercise [18, 19]. These findings 
need to be confirmed in human studies. The pres-
ence of brown/beige adipocytes is inversely 
related to BMI in humans although causality has 
not been established. In addition to physical 
activity and resting metabolic rate, diet-induced 
thermogenesis (increase in energy expenditure in 
response to food ingestion) may influence energy 
balance [21], although its contribution to energy 

balance in humans has not been established. The 
underlying regulators of this process have not 
been firmly established but it may be regulated 
by brown/beige adipocytes.

Although brown/beige adipocytes can be acti-
vated by acute cold exposure, whether this strat-
egy translates into long-term weight loss is not 
known. Similarly, pharmacological administra-
tion of β3 receptor agonists has also been shown 
to acutely activate brown adipose tissue (BAT) 
and increase energy expenditure but its long-term 
effects are not known. Short-term unwanted 
effects include tachycardia and hypertension [22]. 
Notably many obese patients lack detectable 
BAT/beige adipocytes and therefore these agents 
and/or future agents targeting these adipocytes 
may not have therapeutic benefits. As highlighted 
later, thus far the available evidence from genetic 
causes of obesity and lifestyle interventions sug-
gests that increased food intake is likely the major 
contributor to obesity in most obese individuals.

In summary, energy expenditure is dependent 
on physical activity and resting energy expendi-
ture. The latter is regulated by lean mass and 
potentially brown/beige adipocytes. Many of the 
CNS regions involved in appetite regulation may 
also modulate energy expenditure, in response to 
peripheral stimuli, by modulating sympathetic 
outflow to brown/beige adipocytes.

3.4  Etiology of Severe Obesity

In this section, we will focus on the etiology of 
obesity secondary to rare mono/oligogenic 
causes, ‘common’ obesity, and obesity secondary 
to other medical conditions.

3.4.1  Mono/Oligogenic Causes 
of Obesity

These disorders are caused by mutations in single 
genes or by structural rearrangements affecting a 
few genes and have helped further our under-
standing of human biology as patients harboring 
these mutations are ‘human knockouts.’ A major 
reason for highlighting these cases is that they 
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illuminate the functional significance of path-
ways regulating energy balance discussed in the 
previous section. Unlike common cases of obe-
sity, these genetic changes are invariably associ-
ated with severe obesity. Although rare, an 
awareness of these conditions is important as it 
may have ramifications for the patient and their 
management. For example, these patients may 
have additional complications beyond that seen 
with common obesity. Further, due to the nature 
of the condition, screening of relatives may be 
indicated. In some instances, it may be possible 
to offer effective management, which differs 
from standard management of obesity. An intri-
cate knowledge of the details of these various 
genetic disorders is not expected for a nonspe-
cialist. A more pertinent question for a general 
physician seeing a severely obese patient is: 
when should one consider these rare monogenic 
causes of obesity and refer to a specialist physi-
cian? Onset of extreme obesity in early child-
hood (BMI>3 standard deviations from the mean) 
is typically seen in these patients. Parental con-
sanguinity may be present. Additional clinical 
features beyond obesity, particularly develop-
mental delay, are also suggestive [7]. A detailed 
review of every genetic disorder is beyond the 
scope of this chapter but we have discussed con-
ditions that are relatively common and/or that 
inform us of pathways regulating human energy 
balance and those that may have management 
implications.

3.4.1.1  The Leptin–Melanocortin 
Pathway

 Leptin (LEP) and Leptin Receptor (LEPR) 
Mutations
Leptin was first identified in mice as a hormone 
secreted by adipocytes and suppressed appetite. 
Ob/Ob mice which lack leptin are obese as are db/
db mice which lack its receptor [23, 24]. The 
importance of leptin in human body weight regu-
lation was confirmed by the identification of 
humans with congenital leptin deficiency [25]. 
These cases are usually due to homozygous loss- 

of- function (usually truncation) mutations in the 
LEP gene and were initially reported in a consan-
guineous family. Hyperphagia was a prominent 
feature in these children with marked weight gain 
(BMI >3 standard deviations from age and gender- 
matched mean). In addition to obesity, they had 
impaired immune function and hypogonadotropic 
hypogonadism. Importantly, treatment with leptin 
significantly reduced appetite with significant 
weight loss. Although there was no effect on 
energy expenditure corrected for lean mass, it is 
worth noting that energy expenditure usually 
decreases with weight loss. Associated immune 
dysfunction and hypogonadotropic hypogonadism 
also resolved [26]. More recently, cases of severe 
early onset obesity and similar clinical features to 
congenital leptin deficiency, but with detectable 
leptin level, were found to have a homozygous 
missense mutation in leptin [27, 28]. Treatment 
with leptin led to reduction in body weight and 
associated phenotypes. Homozygous and com-
pound heterozygous mutations in the long isoform 
of the leptin receptor (LEPR) are also associated 
with similar phenotype, but this does not respond 
to leptin treatment [29].

 SH2B1 Deficiency
Sarc Homology 2 B adapter protein 1 (SH2B1) is 
an adapter protein important in tyrosine kinase 
signaling in response to a variety of ligands 
including leptin, insulin, growth hormone, and 
nerve growth factor. Humans with heterozygous 
loss-of-function mutations have been identified 
with hyperphagia, severe early onset obesity, 
developmental delay and maladaptive behavior, 
short stature and disproportionate insulin resis-
tance likely reflecting impaired leptin, nerve 
growth factor, growth hormone, and insulin sig-
naling, respectively [30]. In addition, large, rare 
chromosomal deletions in chromosome 16 have 
been identified in children with severe obesity. 
These deletions encompass a number of genes 
including SH2B1. Those with larger deletions 
encompassing a locus previously implicated in 
autism and cognitive impairment, also had mild 
developmental delay [31, 32].
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 POMC Deficiency and PC1/3 Deficiency
POMC (pro-opiomelanocortin) neurons are 
anorexigenic and direct targets of leptin. They 
secrete POMC which undergoes posttranslational 
cleavage by prohormone convertase 1/3 (PC1/3) 
to yield αMSH and βMSH which are MC4R 
receptor agonists. Rare loss-of- function muta-
tions in POMC result in obesity with other phe-
notypes including ACTH (a cleavage product of 
POMC) and cortisol deficiency and red hair in 
Caucasians [33]. PC1/3 deficiency, due to muta-
tions in the PCSK1 gene which encodes PC1/3, 
also results in severe early onset obesity and 
ACTH deficiency with additional features such 
as reactive hypoglycemia, hypogonadotropic 
hypogonadism and diarrhea likely due to 
impaired processing of other prohormones 
including pro-GNRH, proinsulin, and progluca-
gon peptides (which yield glucagon-like peptides 
1 and 2 from enteroendocrine cells) [34].

 Melanocortin 4 Receptor (MC4R) 
Mutations
This is the commonest monogenic cause of 
severe obesity with mutations reported in up to 
1 % of obese patients and 5 % of severely obese 
patients in some cohorts. Most cases are hetero-
zygous and caused by loss-of-function mutations 
in the gene encoding the MC4R, a G protein- 
coupled receptor [35, 36]. This receptor is acti-
vated by αMSH and βMSH, peptides generated 
by cleavage of POMC protein expressed by neu-
rons in the hypothalamus. These POMC- 
expressing neurons are activated by signals from 
the periphery in particular leptin. In addition to 
early onset obesity, increased linear growth is 
often seen. MC4R signaling is an important 
mediator of sympathetic outflow which may 
explain why these patients often do not develop 
hypertension despite being obese [37]. MC4R 
agonists are being evaluated as treatment for obe-
sity and have been shown to increase energy 
expenditure acutely potentially by increasing 
sympathetic outflow [38]. Its long-term effects 
have not been evaluated.

 SIM1 Deficiency
Single-minded 1 (SIM1) is a basic helix-loop- 
helix transcription factor, which based on murine 

models, implicated in development of the para-
ventricular nucleus of the hypothalamus [39]. 
Loss-of-function mutations in SIM1 in humans 
are associated with hyperphagia, early onset obe-
sity, increased linear growth, and impaired auto-
nomic function which are features also seen with 
MC4R mutations [40]. In mice, MC4R agonist 
reduces food intake and body weight in wild-type 
mice but not SIM-1 heterozygous knockout mice 
suggesting it acts downstream of MC4R [39].

 BDNF and TrkB
Brain-derived neurotrophic factor (BDNF) is a 
neuronal growth factor which binds to a tyrosine 
kinase receptor TrKB to initiate downstream sig-
naling pathways such as MAP Kinase which is 
important for cell growth and proliferation. 
Genetic loss of BDNF is associated with obesity 
in rodent models highlighting the role of neuro-
trophic factors in obesity [41]. In addition, BDNF 
administration rescues the hyperphagia in Mc4r 
knockout mice suggesting that it acts down-
stream of the leptin–melanocortin pathway [42]. 
It also highlights the plasticity in neuronal cir-
cuits which are thus potentially amenable to 
treatment. In humans, a mutation in TrKB which 
resulted in loss of function was associated with 
early onset obesity, developmental delay, and 
reduced nociception [43]. A patient with severe 
hyperphagia, obesity, hyperactivity, and develop-
mental delay was noted to have an inversion in 
one copy of chromosome 13 which involved the 
BDNF gene and resulted in loss of expression of 
the gene [44].

 KSR2
Kinase suppressor of Ras 2 (KSR2) is a scaffold-
ing protein that regulates multiple pathways 
including the MAP kinase growth pathway and 
interacts with AMP kinase, a cellular energy sen-
sor. Consistent with the phenotype of mice with 
targeted deletion of KSR2, humans with loss-of- 
function mutations in KSR2 which impair MAP 
kinase signaling and interaction with AMPK, 
have hyperphagia, obesity, severe insulin resis-
tance, and impaired fatty acid and glucose oxida-
tion [45]. Treatment with metformin, an AMPK 
activator, improved glucose and fatty acid oxida-
tion in vitro. Notably, unlike most monogenic 
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causes of obesity, mutations in KSR2 are also 
associated with reduced energy expenditure 
which very likely contributes to obesity [45]. 
Thus far, this is the only monogenic cause of obe-
sity associated with reduced energy expenditure.

 Prader–Willi Syndrome
This autosomal dominant condition has a preva-
lence of 1:10,000–1:30,000 and is caused by 
absent expression of the paternally derived chro-
mosome 15q11.2–15q13 locus resulting in loss 
of expression of several genes [46]. This may be 
seen either due to a deletion in the paternal chro-
mosome or complete absence of the paternal 
chromosome with two maternally derived copies 
of chromosome 15. As many of the genes in this 
locus from the maternal chromosome are usually 
silent, due to the phenomenon of imprinting, loss 
of paternally derived genes in this locus leads to 
complete absence of expression of these genes 
[46]. These genes encode multiple small nucleo-
lar RNA, which when deleted in humans repro-
duces features of Prader–Willi syndrome [47]. 
Clinical features include poor feeding and hypo-
tonia initially followed by the onset of severe 
hyperphagia and weight gain with morbid obe-
sity thereafter. Elevated ghrelin levels have been 
reported and likely contribute to the hyperphagia 
and obesity [48]. Dysmorphic features and 
hypopigmentation are common. Cognitive 
impairment and behavioral problems such as 
temper tantrums and obsessive compulsive disor-
der are also a feature. Short stature due to growth 
hormone deficiency along with hypogonado-
tropic hypogonadism, central hypothyroidism, 
and adrenal insufficiency is frequently seen. 
Growth hormone replacement can help improve 
height, body composition, and reduce body 
weight [49].

 Bardet–Biedl Syndrome
This is a complex syndrome associated with obe-
sity, hypogonadism, retinitis pigmentosa, devel-
opmental delay, polydactyly, and renal 
malformations. Mutations in multiple genes 
affecting primary ciliary formation have been 
identified [50].

 Albright Hereditary Osteodystrophy
This condition is associated with short stature, 
skeletal abnormalities, shortened metacarpals, 
and obesity. Loss-of-function mutations in the 
GNAS gene, which encodes the Gsα subunit of G 
proteins, have been identified. If the mutation is 
seen in the maternal allele, additional features 
including resistance to the action of hormones 
acting via G protein-coupled receptors such as 
PTH (pseudohypoparathyroidism 1a), thryoid 
stimulating hormone (TSH), and gonadotropin-
releasing hormone (GNRH) are seen. This is 
because the paternal allele of this gene is usually 
silenced and hence loss of the maternal allele 
leads to complete loss of function [51].

In summary, mono/oligogenic causes of obe-
sity usually cause severe childhood onset obesity, 
often with the presence of additional clinical fea-
tures including developmental delay. They are 
invariably associated with hyperphagia which 
predisposes toward severe obesity.

3.4.2  Etiology of Common Obesity

3.4.2.1  Genetic Factors
Bodyweight is a highly heritable trait. Studies in 
families including monozygotic and dizygotic 
twins raised together or apart have suggested that 
the heritability of bodyweight is between 40 and 
70 % [52–54]. The heritability appears to be 
higher at a younger age suggesting that environ-
mental influences become more important with 
time. At a population level, bodyweight has a 
normal distribution. It has been previously pos-
ited that individuals at the extreme ends of this 
distribution, particularly those in whom the 
 phenotype manifests at a younger age, are more 
likely to have a monogenic cause for the pheno-
type. This has been validated in numerous studies 
that have identified highly penetrant monogenic 
disorders causing severe obesity in children as 
highlighted earlier [7]. In most individuals how-
ever, numerous genetic variants with small affect 
sizes contribute to the heritability of bodyweight. 
These variants interact with environmental influ-
ences to influence the individual’s phenotype. 
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These findings have been confirmed in recent 
genome-wide association studies that have iden-
tified more than 100 single nucleotide polymor-
phisms (SNPs) associated with bodyweight [55]. 
It is worth highlighting that these variants explain 
less than 15 % of the heritability of bodyweight. 
These genetic variants have small affect sizes 
with odds ratios ranging between 1 and 1.5. The 
variant with the largest effect size is an intronic 
variant near the FTO gene. Individuals that are 
homozygous for the risk variant are an average, 
3 kg heavier than those without the risk variant. 
Heterozygotes have an intermediate bodyweight 
[56]. The basic premise of genome-wide associ-
ated studies (GWAS) is that multiple common 
variants underlie the heritability of complex 
traits. In view of the unexplained heritability of 
traits such as obesity, it is possible that rarer vari-
ants with larger effect sizes may also contribute 
to complex traits. A further limitation of genome-
wide association studies is that they do not estab-
lish causality but merely association between 
these variants and obesity. Further, many of these 
variants are in noncoding regions of the genome. 
Therefore, traditionally the nearest gene has been 
assigned as the named gene of interest [57]. In 
some cases, the nearest gene encodes a protein 
that is known to affect bodyweight based on 
rodent and/or human monogenic disorders—two 
examples being SNPs near the genes encoding 
MC4R and BDNF [55]. However, in many cases 
the nearest gene’s biological function has not 
been established. There is growing evidence that 
these noncoding variants can influence the 
expression of genes, both in close proximity and 
beyond, involved in the biology of bodyweight 
regulation. For example, the variant in FTO has 
been found to influence the expression of several 
genes in its vicinity [58]. More recent endeavors 
such as the ENCODE project will help disentan-
gle the effects of noncoding variants on expres-
sion of relevant genes and pathways implicated in 
complex phenotypes including obesity [59].

As alluded to earlier, elucidating the func-
tional effects of genetic variants identified by 
GWAS and how they influence bodyweight has 
been challenging. This is further compounded by 

the small affect sizes of the variants in question. 
The FTO variant, which has the largest effect 
size with an odds ratio of ~1.5, has been studied 
in some detail. Initial studies have suggested that 
individuals carrying the risk variant have 
increased caloric intake compared to noncarriers 
[60]. In one study, circulating concentrations of 
the orexigenic hormone ghrelin were found to be 
higher in these individuals and thought to under-
lie their phenotype. This study also reported that 
the risk variant of FTO influenced Ghrelin 
mRNA expression in leukocytes [61]. The con-
tribution of leukocytes to circulating ghrelin, 
which predominantly originates from the stom-
ach, is unknown. A more recent study has sug-
gested that the FTO risk variant causes obesity 
by reducing energy expenditure. It has been sug-
gested that it does so by increasing the expres-
sion of two nearby genes IRX5 and IRX3, which 
in turn prevent the conversion of white adipo-
cytes, which store energy as fat, into beige adi-
pocytes which increase fat oxidation to generate 
energy in the form of heat [58]. A major limita-
tion of this study is that these effects were seen 
in vitro and ex vivo. There is currently no evi-
dence that carriers of the FTO risk variant have 
reduced energy expenditure, thermogenesis, or 
beige adipocytes depots [62].

An important point to note is that the common 
genetic variants found in GWAS studies have 
been associated with BMI and associated mea-
sures either in healthy controls or obese individu-
als. The majority of the studies did not include 
individuals with severe obesity. A pertinent ques-
tion, therefore, is whether these variants contrib-
ute to severe obesity. A recent study assessed the 
contribution of 32 GWAS loci, previously impli-
cated in obesity, in approximately 1000 severely 
obese patients referred for bariatric surgery com-
pared to healthy controls [63]. They found that 
two loci were significantly associated with severe 
obesity: a common variant in FTO as well as a 
previously described SNP in NEGR1. They found 
that a cumulative weighted genetic risk score was 
associated with severe obesity but did not predict 
the variance in BMI within the extreme obesity 
cohort [63]. This would suggest that additional, 

S. Dash



29

as yet unidentified, genetic factors may play a 
role in severe obesity. This is consistent with the 
finding of Wheeler et al. who performed genome- 
wide association studies in children with severe 
early onset childhood obesity [64]. They found 
nine common variants associated with severe 
obesity. These included previously described 
variants in FTO, MC4R, TMEM18, and NEGR1. 
They also found four novel loci including vari-
ants in the leptin receptor (LEPR) and genes pre-
viously not known to be involved in energy and 
hemostasis including PRKCH, PACS 1, and 
RMST. In addition, they found rare copy number 
variants (large regions of deleted DNA or multi-
ple copies of a region of DNA encompassing 
multiple genes) associated with severe childhood 
obesity [64]. Whether severe obesity in adults 
shares the same or similar underlying genetic 
architecture as severe early onset childhood obe-
sity is unknown.

In summary, multiple genetic variants with 
small effect sizes have been found to be associ-
ated with obesity. The underlying mechanistic 
link between these variants and obesity has not 
been established. In addition, these variants 
explain a minority of the heritability of obesity 
suggesting that as yet unidentified genetic vari-
ants may underlie the heritability void.

3.4.2.2  Environmental and Diet Factors
As mentioned in the previous section, heritability 
of obesity and bodyweight measures are esti-
mated to be between 40 and 70 % depending on 
age. Environmental factors very likely explain 
the remainder. In this section, we will discuss 
some of these environmental factors.

 Diet
Obesity results from chronic energy surplus. 
Dietary energy intake is likely the major determi-
nant of overall energy balance. This is based on 
the finding from human trials that reduction in 
caloric intake can result in substantial weight loss 
in the short term irrespective of macronutrient 
composition [65]. The recent obesity epidemic 
has paralleled the recent increase in caloric intake 
with the availability of highly processed calori-

cally dense food, usually high in refined carbohy-
drates and fat [66]. The recent increase in portion 
sizes has also contributed to increased caloric 
intake. In a prospective study assessing three 
cohorts totaling more than 100,000 individuals, 
intake of potatoes and potato chips, unprocessed 
red meat, processed meat, and sugar sweetened 
beverages was directly associated with weight 
gain whereas the consumption of unprocessed 
food including vegetables, fruit, nuts, and yogurt 
were inversely related to weight gain [67].

 Eating Patterns
In addition to dietary composition, the pattern of 
eating also likely contributes to bodyweight. 
These factors include restrained eating, binge 
eating, and night eating. Restrained eating, that is 
the conscious limitation of food intake is often 
seen in normal weight individuals suggesting that 
a lack of inhibition likely contributes to weight 
gain [68]. An extreme form of lack of inhibition 
is seen with binge eating disorder (BED) in which 
individuals have uncontrolled periods of signifi-
cantly increased, usually rapid caloric intake 
(binges) [69]. This persists beyond the state of 
satiety despite physical discomfort and is associ-
ated with subsequent feelings of guilt. This may 
in some cases be associated with subsequent 
purging. In some reports, between 23 and 46 % of 
individuals seeking treatment for obesity have 
binge eating disorder [70]. It is worth noting 
however that not all individuals with binge eating 
disorder are obese [70]. It has also been sug-
gested that some obese individuals, especially 
those with BED, may have ‘food addiction’ akin 
to drug addiction and as a consequence crave and 
seek out food. Questionnaires such as the Yale 
Food Addiction score have been developed to 
identify these symptoms. In some studies, obese 
individuals have been found to have blunted stri-
atal dopamine response (indicating reduced 
reward) to food due to reduced dopamine D2 
receptor expression, similar to the reduced stria-
tal dopamine response to drugs in drug addicts. It 
has been suggested that as a consequence these 
individuals have to eat larger amounts of food to 
compensate for the lack of hedonic value to the 
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food, analogous to the reward deficiency hypoth-
esis of drug addiction [71]. However, although 
the neurobiology of drug addiction and obesity, 
particularly in patients with BED, has similarities 
there are important differences. There are no con-
vincing symptoms of withdrawal or tolerance 
seen with food. Further, studies have shown 
increased, decreased, and normal striatal dopa-
mine responses to food [71].

Night eating, that is the consumption of at 
least 25 % of daily caloric intake between the 
evening meal and breakfast is associated with 
increased bodyweight [69, 72]. In a recent 
study, reduction in night time food intake and 
as a consequence prolonging the overnight fast 
resulted in weight loss and improved metabolic 
parameters despite no attempt to reduce caloric 
intake [73].

 Physical Activity
The recent obesity epidemic has also coincided 
with a time period in which sedentary behavior 
has increased which has very likely contributed 
to the epidemic [74, 75]. Based on available 
data from interventional trials, exercise causes 
modest additional weight loss when added to 
dietary changes suggesting that dietary factors 
are the primary environmental drivers of obe-
sity. Exercise, however, helps maintain weight 
loss in the longer term and has metabolic bene-
fits beyond weight loss and is therefore an 
important aspect of the management of obesity 
[3, 76].

 Television Watching
Epidemiological studies have found a link 
between time spent watching television and obe-
sity [77]. In addition, reducing television viewing 
time has been shown to result in weight loss [78]. 
It has been suggested that watching television 
promotes sedentary behavior, increases food 
intake especially of fast food, and possibly dis-
rupts sleep [79].

 Socioeconomic Factors
Rates of obesity are disproportionately higher in 
low social economic groups. This is likely to be 
secondary to some of the environmental factors 

listed earlier. This includes poor nutritional edu-
cation, increased consumption of processed 
foods which are cheaper, and lack of access to 
sidewalks and playgrounds [80].

 In Utero Environment
Longitudinal studies have shown that maternal 
undernutrition and overnutrition as well as mater-
nal hyperglycemia can adversely affect the off-
spring’s bodyweight [81, 82]. The Dutch famine 
study demonstrated that in for uterine growth 
retardation and small for gestational age babies are 
at risk for increased weight gain and metabolic 
disease later on in life when faced with surplus 
nutrients [83]. Studies in rodents suggest that this 
may be due to epigenetic changes that affect the 
expression of metabolically relevant genes [81].

 Medications
A number of medications are implicated in 
weight gain. These include atypical antipsychotic 
medications (e.g., olanzapine and clozapine), 
lithium, anticonvulsants (valproate and carbam-
azepine), insulin, and glucocorticoids [84, 85]. 
Medications acting via the central nervous sys-
tem such as antipsychotic agents, lithium, and 
anticonvulsants likely have direct effects on food 
intake. Insulin has known anabolic actions and 
may promote food intake and weight gain sec-
ondary to glucose lowering as suggested by the 
presence of weight gain with intensive glycemic 
control [86]. Glucocorticoids are known to stim-
ulate adipogenesis and food intake [87, 88].

 Physiological Changes
Weight gain often occurs with certain physiologi-
cal changes such as puberty, pregnancy, meno-
pause, and aging [89–91]. Although modest, this 
can predispose toward obesity.

 Gut Microbiota
Obesity is associated with alterations in the gut 
microbial population, which has been postulated to 
contribute to obesity [92]. Antibiotic use in early 
life has been associated with obesity in animal 
models but this has not been confirmed in humans 
[93]. Changes in microbiota have also been 
reported after diet-induced weight loss and bariat-
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ric surgery. In rodents, these changes in microbiota 
have been causally linked to obesity in experiments 
in which microbiota from obese mice are trans-
ferred to lean nude mice lacking gut microbes and 
vice versa [92]. A definitive causal relationship 
between altered microbiota and obesity in humans 
has not been established. Transfer of microbiota 
from insulin-sensitive to insulin-resistant individu-
als has been associated with improvement in insu-
lin sensitivity suggesting that microbiota may 
influence human metabolism [94].

In summary, numerous environmental factors 
including caloric intake, macronutrient composi-
tion, pattern and timing of food intake, reduced 
physical activity, and medications may predis-
pose to weight gain. Rodent models suggest that 
novel factors such as alterations in gut microbiota 
may also be causally linked to obesity.

3.4.2.3  Gene–Environment Interaction
There is growing evidence of interactions 
between genetic and environmental factors. One 
of the limiting factors in studying gene–environ-
ment interaction is that detailed data about envi-
ronmental risk factors, such as those outlined 
earlier, may not be available [95]. Further, due to 
the small effect sizes of the common genetic vari-
ants associated with obesity, large sample sizes 
are needed in order to detect an interaction [96, 
97]. Two approaches to circumvent these issues 
are to assess the interaction between a variant 
with a relatively large effect size and a predefined 
environmental factor or to calculate a cumulative 
genetic risk score based on the weighted effects 
of each risk variant and assess the interaction 
between the risk score and an environmental 
 variable. A caveat with using a risk score is that it 
is not possible to ascertain which individual 
gene–environment interactions are biologically 
significant. An example of gene environment 
interaction for a single genetic variant comes 
from the studies of food intake and the FTO risk 
variant, which has the largest effect size, among 
common genetic variants associated with obesity. 
Cecil et al. found that this genetic variant was 
associated with increased consumption of energy-
rich foods [60]. Interestingly, it was also reported 

to be associated with increased physical activity. 
Although an initial study suggested that individu-
als with the FTO risk variant had decreased odds 
of being obese if they were physically active 
[98], these findings were not always reproducible 
until a large meta-analysis of 45 studies eventu-
ally confirmed this finding, underpinning the 
need for adequately powered studies to assess 
gene– environment interactions [99]. An example 
of a study assessing gene–environment interac-
tion with weighted genetic risk scores is a report 
by Qi et al. [100]. They found that an increasing 
genetic risk score was associated with higher 
BMI but this was further modulated by intake of 
sugar sweetened beverages. For each increase in 
ten risk alleles, the increase in BMI was 1.0 for 
those consuming <1 serving per month vs. 1.78 
for those consuming >1 serving per day, i.e., a 
relative increase of 78 % [100]. The same group 
reported similar interactions between fried food 
consumption and genetic risk score [101].

In summary, genetic and environmental fac-
tors can interact to modulate the risk of obesity in 
an individual. Due to the small effect sizes of 
common genetic variants, large sample sizes are 
typically needed to establish these interactions. 
Future studies in large population cohorts with 
well-documented environmental influences are 
needed to assess these interactions further.

3.4.2.4  Obesity Secondary to Other 
Medical Conditions

Increased weight gain can be seen secondary to 
other medical conditions including hypothyroid-
ism, Cushing’s syndrome, and hypothalamic 
lesions particularly after treatment.

 Primary Hypothyroidism
Primary hypothyroidism, characterized by ele-
vated TSH (thyroid stimulating hormone) and 
low thyroid hormones (free T4 and T3), is associ-
ated with weight gain. Other features including 
fatigue, low mood, cold intolerance, edema, men-
orrhagia, bradycardia, myalgia, and dyslipidemia 
may be seen. It can be due to autoimmune disease 
or treatments such as radioactive iodine and sur-
gical thyroidectomy [102].
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 Cushing’s Syndrome
This is characterized by glucocorticoid excess 
either due to endogenous or exogenous glucocor-
ticoid. Endogenous sources of glucocorticoids 
include benign and malignant adrenal cortical 
lesions and pituitary adenomas. In addition to 
weight gain, altered fat distribution (centripetal, 
dorsocervical, supraclavicular, and facial), thin 
skin, easy bruising, striae, proximal myopathy, 
hypertension, glucose intolerance, facial plethora, 
osteopenia/osteoporosis, and fragility fractures 
may be seen. Very high ACTH and cortisol secre-
tion may be seen secondary to malignancy such as 
small cell carcinoma of the lung but due to the 
rapid onset of disease and poor prognosis, hyper-
tension and hypokalemia due to mineralocorti-
coid action of cortisol and increased pigmentation 
are more prominent than weight gain [103].

 Hypothalamic Lesions
Hypothalamic lesions, in particular craniopha-
ryngiomas, may present with weight gain, 
although this tends to be more pronounced post-
surgery and radiotherapy with reported rates of 
increase in obesity of 50 %. As stated earlier the 
hypothalamus is an important regulator of energy 
balance. Both increased food intake and reduced 
activity have been reported in patients with 
treated craniopharyngioma [104, 105].

3.5  Review of Case Histories

 Case 1
The patient in this case has had a gradual increase 
in weight since puberty. She has a family history 
of obesity but does not have early childhood 
onset severe obesity. A number of environmental 
factors are contributing to her increased body 
weight including consumption of processed food 
and beverages high in saturated fat and sugar, 
night time eating, television watching, and a sed-
entary lifestyle. Her history and physical exami-
nation suggest she may have a number of 
obesity-related complications including insulin 
resistance, polycystic ovarian syndrome, and 
fatty liver disease based on the presence of acan-
thosis nigricans, irregular menses, and transami-

nitis. She also has hypertension and dyslipidemia. 
Her obesity is likely caused by a combination of 
polygenic factors interacting with numerous 
environmental contributors.

 Case 2
The patient in this case clearly has early child-
hood onset severe obesity secondary to hyper-
phagia which is suggestive of a monogenic cause. 
In addition, there appears to be a family history 
of early onset obesity. There is no developmental 
delay. He has signs of insulin resistance (acan-
thosis nigricans) and dyslipidemia but is normo-
tensive. A mutation in the MC4R gene, the 
commonest monogenic cause of childhood obe-
sity, could account for his obesity and his normal 
blood pressure.

 Conclusion
Obesity results from chronic energy surplus. In 
most individuals, a combination of multiple 
genetic and environmental factors interacts to pre-
dispose toward obesity. The majority of the genetic 
component of obesity as well as its interaction 
with the environment has not been established. 
Discovering these genetic variants and how they 
interact with the environment will undoubtedly 
improve our understanding of obesity and may 
potentially translate to better treatments.
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The purpose of this chapter is to discuss an aspect 
of the psychosocial context of obesity that tran-
scends diagnostic categories and is especially rel-
evant to the management of severely obese 
patients. In particular, we will describe the rela-
tional context of obesity and the importance of 
insecure attachment and interpersonal trauma. In 
doing so we will try to make the case that patient- 
centered care (and perhaps surgical outcomes) 
can be improved by attending to the consequences 
of trauma and to ways in which the treatment of 
obesity is influenced by feelings of interpersonal 
security or insecurity.

4.1  Defining the Field

4.1.1  Trauma

In considering the impact of trauma on health 
outcomes, one needs to start by defining what the 
word means. All lives come with adversity, chal-
lenge, and stress, but trauma refers to something 
more. Furthermore, the prevalence and conse-
quences of past trauma may vary with the how it 
is defined, so research methods matter. By far, 
most studies of the links between obesity and 
trauma have focused on developmental trauma, 
differentiating between two types of childhood 
exposure.

The first category of childhood trauma refers 
to physical and sexual abuse. There is a great 
deal of research studying one or both of these 
types of exposure. Definitions vary between 
studies, but are usually explicit about the type of 
behavior that is being surveyed. For example, the 
Canadian Community Health Survey [1], which 
uses items from the Childhood Experiences of 
Violence Questionnaire, classifies physical abuse 
into three categories of increasing severity: “(1) 
being slapped on the face, head or ears, or hit or 
spanked with something hard 3 or more times; 
(2) being pushed, grabbed or shoved, or having 
something thrown at the respondent to hurt them 
3 or more times; and (3) being kicked, bit, 
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punched, choked, burned, or physically attacked.” 
With similar clarity, sexual abuse is defined as 
“experiencing attempts or being forced into 
unwanted sexual activity by being threatened, 
held down or hurt in some way, and/or sexually 
touched, meaning unwanted touching or grab-
bing, kissing or fondling against the respondent’s 
will.” Different research instruments also define 
childhood differently, usually by specifying an 
age (“before you were sixteen”) or simply asking 
respondents to report experiences “when you 
were a child.”

Within these definitions, results from various 
populations produce fairly consistent results. 
Exposure to physical and/or sexual abuse during 
childhood is reported by about 25–30 % of adults, 
a shockingly high prevalence [1–3]. The type of 
exposure experienced is gendered; girls are more 
likely than boys to experience sexual abuse, boys 
more likely than girls to experience physical 
abuse. However, both boys and girls are exposed 
to each type of abuse and the overall prevalence 
is about the same in each gender. While child 
abuse is common in all demographic groups, 
there are some factors that increase risk, includ-
ing low family income, maternal youth, maternal 
sociopathy, presence of a stepfather, children 
with disability, and other negative life events. 
The presence of multiple risk factors increases 
the risk quite substantially [4].

Distinguishing between levels of severity of 
traumatic exposure demonstrates that even less 
severe exposures cause harm. For example, in 
the 2012 Canadian Community Health Survey: 
Mental Health, the strength of correlation of 
physical abuse with adult problems rose with the 
severity of abuse for some adult problems, 
including diagnosis of depression or generalized 
anxiety, or the occurrence of suicide attempts 
[1]. For other problems, such as alcohol or drug 
dependence, the risk was similar for each cate-
gory of abuse. In each of these cases, however, 
even the least severe type of exposure is associ-
ated with significantly increased risk compared 
to no exposure. The implication is that severity 
of exposure matters, but that there is no degree 
of exposure to abuse that is not potentially 
harmful.

The second category of childhood trauma is 
broader. Taking our cue from Vincent Felitti and 
colleagues [2], we refer to this category as “child-
hood adversity” in order to distinguish it from 
narrower studies of physical and sexual abuse. In 
addition to physical and sexual abuse, childhood 
adversity includes exposure to emotional or psy-
chological abuse, various forms of neglect, family 
dysfunction as a result of members with mental 
illness, addictions or criminal behavior, exposure 
to violence, and parental separation. Studying 
these more diverse types of adverse experience, 
especially studying them all at the same time, is 
valuable because it allows a window into the 
potentially potent additive (or interactive) effects 
of multiple types of exposure [5].

The prevalence of childhood adversity 
depends, of course, on which types of adverse 
experience are included in a particular measure. 
One of the more prominent measures is the 
Adverse Childhood Experience (ACE) survey 
developed by the ACE Study [2]. This question-
naire probes ten types of childhood adversity and 
yields an ACE score (0–10), consisting of one 
point for each type of adversity that is reported. In 
the original report from the ACE Study, a popula-
tion of over 8000 attendees of the Appraisal Clinic 
of a San Diego HMO, approximately half of the 
population was reported to be exposed to at least 
one of these broader categories of adversity. More 
precisely, the prevalence of exposure was: 0 ACEs 
50 %, 1 ACE 25 %, 2 ACEs 13 %, 3 ACEs 7 %, 4 
or more ACEs 6 % [2]. Similar prevalence has 
since been confirmed in other samples, including 
48,526 adults from the Center for Disease 
Control’s Behavioral Risk Factor Surveillance 
System survey of five US states [6].

4.1.2  Trauma and Obesity

The ACE Study found that adult obesity, as 
defined as a body mass index (BMI) ≥30, was 
more common among people who reported child-
hood verbal, physical, and sexual abuse [7]. The 
prevalence of severe obesity (BMI ≥35) by ACE 
score was: 0 ACE 5.4 %, 1 ACE 7.0 %, 2 ACE 
9.5 %, 3 ACE 10.3 %, 4 or more ACE 12 % [2]. 
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The “dose–response” gradient illustrated by 
these statistics is significant. This graded risk is 
important because a dose–response suggests that 
exposure to ACE makes incremental  contributions 
to obesity with every step, not just in cases of 
extreme exposure. Since about half of adults are 
exposed to ACE, it is a risk factor for obesity that 
potentially has a wide impact. From a public 
health perspective, even relatively small incre-
ments of added risk to what is recognized as a 
growing epidemic of obesity may have very 
substantial overall costs, because the risk affects 
so many people.

Other studies have provided similar and com-
plementary evidence. A consistent finding is that 
multiple exposures add increased risk. For exam-
ple, in the National Longitudinal Study of 
Adolescent Health, severe obesity (defined as 
above the 95th percentile) was especially preva-
lent in adolescents who were exposed to both 
physical and sexual abuse [8], and the rate of 
growth of BMI from childhood to adolescence 
was most pronounced in adolescents who had 
experienced both physical abuse and neglect [9]. 
In addition, more severe exposure may have a 
stronger effect. In the 2007 Adult Psychiatric 
Morbidity Survey (N = 3486), women who had 
experienced childhood sexual abuse involving 
intercourse were twice as likely to be obese as 
women with no childhood sexual abuse [10]. On 
average, those experiencing both sexual and 
physical abuse in childhood were over 11 kg 
heavier than those who experienced neither type 
of abuse [11].

Importantly, there are inconsistencies in the 
results of different studies. For one, the several 
studies cited here indicate that the relationship 
between childhood adversity is most relevant in 
people exposed to severe adversity or in people 
with severe obesity could stand in contrast to the 
graded “dose–response” relationship found in the 
ACE study. For another, studies differ in their 
findings about the age at which obesity becomes 
apparent in maltreated children [12, 13]. These 
inconsistencies may indicate heterogeneity in 
different populations. Furthermore, as we will 
discuss below, processes that differ between indi-
viduals may mediate the link between early 

adversity and obesity. As one example, binge 
eating disorder is more strongly related to early 
adversity than some other causes of obesity. 
Perhaps because of such heterogeneity between 
different populations, meta-analyses of studies of 
child sexual abuse (the most widely studied of 
the childhood adversities that may be related to 
obesity) have reached differing conclusions about 
the overall relationship between child abuse and 
obesity [14, 15].

4.1.3  Insecure Attachment

A lens on interpersonal dynamics that includes 
subtler influences than whether or not trauma 
occurs is also valuable. Attachment theory has 
provided a robust scientific basis from which to 
understand the role of close interpersonal rela-
tionships in health and healthcare [16]. Attachment 
theory describes how close bonds between infants 
and parents develop in a way that allows a par-
ent’s proximity and responsiveness to infant sig-
nals of distress to regulate the child’s sense of 
safety and security [17]. Individual differences in 
attachment behavior emerge from these interac-
tions that manifest as stable preferences for 
expression vs. suppression of separation protest, 
or a greater or lesser tendency towards seeking 
proximity. In particular, “non- validating” early 
environments [18] and low parental responsive-
ness to infant cues [19] often result in insecure 
patterns of attachment.

Attachment bonds are also found in adulthood, 
usually between committed romantic partners 
[20]. These patterns of attachment are relatively 
stable, representing preferred positions in the 
balance between expression vs. suppression of 
affect and dependency vs. distancing in intimate 
relationships. Often, adult attachment patterns are 
measured on two dimensions of insecure attach-
ment: attachment anxiety and attachment avoid-
ance. Attachment anxiety measures the degree to 
which a person seeks emotional closeness, fears 
rejection, and feels uncomfortable or unhappy 
when alone. People with high attachment anxiety 
may lack assertiveness and be willing to accom-
modate to others’ wishes in order to achieve 
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acceptance. They typically also seek reassurance 
and support energetically. Attachment avoidance 
measures the degree to which a person seeks 
autonomy, avoids  vulnerability, suppresses 
expressions of distress, and mistrusts others. 
People with high attachment avoidance may 
minimize personal problems and avoid situa-
tions in which they may have to cede autonomy 
or depend on others.

These dimensions are not mutually exclusive. 
The uncomfortable co-occurrence of the oppos-
ing forces of attachment anxiety and attachment 
avoidance is often called fearful attachment [21]. 
At the other end of the spectrum, a person who 
has relatively little attachment anxiety and attach-
ment avoidance has the flexibility to balance 
expression and suppression, intimacy and auton-
omy as suits the circumstances. This comfortable 
and well-balanced pattern of attachment is called 
secure attachment.

Patterns of attachment influence health and 
healthcare in a number of ways. There is consis-
tent evidence that patterns of attachment affect 
the reporting of symptoms and rates of healthcare 
utilization. This occurs in opposing directions 
with attachment anxiety being linked to experi-
encing more symptoms and seeing healthcare 
providers more often, while attachment avoid-
ance is associated with reporting fewer symp-
toms and receiving less healthcare [22]. Patterns 
of attachment also influence communication, 
which may be a reason that clinicians are more 
likely to find patients with higher attachment 
insecurity to be “difficult” [23, 24].

Importantly, patterns of attachment are related 
to physiological processes. In particular, there are 
various lines of evidence that indicate that inse-
cure patterns of attachment are linked to difficul-
ties with the regulation of stress in both the 
hypothalamic–pituitary–adrenal system and the 
autonomic nervous system [25–27].

4.1.4  Attachment and Obesity

Attachment insecurity is associated with both 
biological and psychological processes that could 
promote unhealthy eating and obesity, and thus 

several studies have examined the correlation. 
Fearful attachment, in particular, is associated 
with higher BMI and with higher waist–hip ratio 
[28]. This association is stronger when obesity is 
more severe. For example, in Thao Lan Le’s 
study of 351 primary care patients at Mount Sinai 
Hospital in Toronto, the prevalence of fearful 
attachment (defined as being in the top third of 
both attachment anxiety and attachment avoid-
ance) was 25 % in people with BMI >25, 37 % in 
people with BMI >30, and 58 % in people with 
BMI >35 (T. L. Le, personal communication).1 
These correlational studies support the possibil-
ity of a relationship between attachment insecu-
rity and obesity, but of course correlations do not 
prove causality. It is important therefore that 
there is also data from prospective studies of 
early development to provide greater depth to the 
correlations.

In developmental studies, a child’s BMI is 
predicted by both maternal BMI and the quality 
of the mother–infant attachment bond. In one 
longitudinal study that began during a mother’s 
pregnancy and continued through the first 3 years 
of the baby’s development, it was found that both 
mothers’ emotional dysregulation and mother’s 
prepregnancy BMI predicted the child’s BMI at 
age 3 years [30]. Similarly, a study of 31 obese 
and 31 normal weight mothers with children 
aged 19–58 months found that obese mother–
infant dyads had a lower quality of mother–child 
attachment than normal weight mother–infant 
dyads. In this study, mother–child attachment 
contributed to the prediction of the child’s BMI 
above and beyond the predictive power of the 
child’s BMI at birth and the BMI of the child’s 
parents [31]. Furthermore, in a prospective 

1 Since fearful attachment among these primary care 
patients increased with ACE exposure, from 11 % in those 
with no exposure to ACE to 46 % in those exposed to four 
or more ACE categories (p<0.001), it is reasonable to won-
der if insecure attachment could serve as a mediator 
between childhood adversity and subsequent obesity. 
Indeed, in this sample, we used PROCESS [29] to test the 
indirect effect of exposure to ACE on BMI, through inse-
cure attachment and found a significant indirect effect 
through attachment avoidance (95 % confidence interval 
0.13–0.75), and a nonsignificant effect through attachment 
anxiety (95 % confidence interval −0.25–0.21).
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developmental study, low maternal sensitivity at 
6 months of age (an important contributor to 
subsequent insecure attachment) predicted girls’ 
(but not boys’) BMI 2 years of age [32].

A qualitative study of attachment in the lives 
of obese adolescent girls gives some indication of 
the attachment processes that may be at work as 
children get older. Girls, who were 13–16 years 
of age, were interviewed using the Childhood 
Attachment Interview and reported family con-
flicts in which they adopted the role of caring for 
others and took a self-reliant stance which mini-
mized acknowledgement of personal emotional 
needs or vulnerability [33]. These themes suggest 
the attachment pattern that Bowlby called com-
pulsive caregiving [34]. Compulsive caregiving 
is a variant of dismissing attachment (high attach-
ment avoidance plus low attachment anxiety 
[21]) in which emotional vulnerability is sup-
pressed or masked by persistently assuming the 
role of the one who cares for others. All of these 
study participants described eating for comfort 
and using food to manage emotions such as 
boredom, loneliness, and depression.

4.2  Causal Mechanisms 
and the Roots of Obesity

How do we move from the evidence that obesity 
is associated with both childhood adversity and 
insecure attachment to evaluate if these early 
experiences contribute to the causes of obesity? 
One strategy is to examine potential mechanisms. 
The hypothesis that there is a causal link from 
interpersonal factors to obesity will be more con-
vincing if there are plausible psychological and 
biological pathways by which this could occur.

It is a complex question. We eat because our 
bodies need fuel and provide biological signals of 
hunger and satiation in order to maintain the neces-
sary intake of calories. Beyond that, of course, we 
eat for pleasure and comfort, to explore new tastes 
and bond with friends, to reward ourselves, and to 
pass the time. The causes of obesity, similarly, are 
many and interact in complex ways. We highlight 
here some contributors to obesity that may be 
linked to trauma and insecure attachment.

4.2.1  Patterns of Eating

The overlapping constructs of disinhibited eating, 
emotional eating, and food addiction all describe 
patterns of food consumption in which eating is a 
response to signals other than hunger and the plea-
sure of consumption. In each of these constructs, 
periodic over-eating is linked to obesity. Emotional 
eating refers to eating in response to negative emo-
tions and is often considered a strategy to reduce 
those emotions, to feel better. Disinhibited eating is 
a broader construct. It includes emotional eating 
but also refers to difficulty resisting the urge to eat, 
either from within or from others. Food addiction is 
a more biological construct, based on neurological 
pathways for wanting (dopaminergic paths) and 
liking (opiate paths) that are shared between the 
rewarding properties of high fat and high sugar 
foods and various addictive substances. While the 
construct is biological, measures of food addiction 
draw on behaviors and attitudes that overlap disin-
hibited eating (e.g., “I find that when I start eating 
certain foods, I end up eating much more than I had 
planned” in the Yale Food Addiction Scale) [35]. 
For our purposes, distinctions between these con-
structs are less important than what they have in 
common. In a study of obese children and teenag-
ers, the prevalence of “loss of control over eating” 
was found to be about 40 % in people who sought 
treatment for their weight and about 20 % in those 
that did not [36].

From the perspective of attachment insecurity, 
emotional eating is expected to function as an 
external regulator of affect [37]. External regula-
tors of affect (including the use of various sub-
stances) are valued when internalized strategies 
for self-soothing are not well developed and inter-
personal sources of solace and support are 
unavailable or ineffective. In addition to making it 
difficult to tolerate distress, insecure attachment 
often co-occurs with difficulty delaying gratifica-
tion, a need to seek acceptance, and a lack of 
assertiveness [16], which may all contribute to 
disinhibited eating. This hypothesis has not 
received very much direct study as it applies to 
emotional eating, although the links between 
attachment insecurity and other external  regulators 
of affect have been confirmed [38, 39]. 

4 Insecure Attachment and Trauma in Obesity and Bariatric Surgery



42

Furthermore, in bariatric surgery patients, it has 
been found that emotion regulation serves as a 
mediator between insecure attachment and emo-
tional eating [40], which is consistent with the 
attachment hypothesis. Insecure attachment is 
also linked to other aspects of unhealthy eating, 
for instance predicting high caloric food intake in 
both children and adults [41].

With respect to early life trauma, a study of 
1650 adults from the National Survey of Midlife 
in the U.S. found that greater use of food in 
response to stress mediated between the early life 
experiences of combined, frequent psychological 
and physical violence from parents and adult 
obesity [42]. On the other hand, a population 
study of 4641 women in a large US health plan 
found that although binge eating was related to 
both early life sexual and physical abuse and to 
obesity, binge eating did not statistically mediate 
the relationship between abuse and obesity [43].

4.2.2  Body Image

Early adversity is associated with subsequent 
body dissatisfaction [44, 45]. Children and adults 
with insecure styles are also more concerned 
about body shape, more dissatisfied with their 
own bodies, and more interested in cosmetic sur-
gery than those with secure attachment [46–48]. 
The need for approval that is inherent in attach-
ment anxiety is, thus, one force that may increase 
vulnerability to social norms and influence body 
dissatisfaction. As a result, insecurity leads some 
people to feel that being loved and approved of 
depends on looking differently than they do. A 
person with high attachment anxiety can find her-
self in the conflicted position of being dissatisfied 
with how she looks, on one hand, and yet eating 
excessively in response to distressing feelings, on 
the other. This may create a vicious circle of neg-
ative emotions and negative self-image.

4.2.3  Psychopathology

Several mental illnesses are associated with obe-
sity, including depression [49] and schizophrenia 
[50]. The causal forces behind these correlations 

may go in different directions. For example, in 
schizophrenia, obesity is likely to be a result of 
the drugs used to treat the disease [51]. On the 
other hand, since the risk of adult depression is 
higher in those who have been exposed to child-
hood adversity [1] and who have an insecure 
pattern of attachment [52, 53], depression may be 
a link between early life factors and adult over-
weight in some cases. This, however, is a mediat-
ing relationship in search of a mechanism. The 
relationship is only explanatory to the extent that 
the effects of depression can be further explicated 
through it impact on food consumption [54], 
caloric output [55], or metabolism [56]. It is also 
noteworthy that posttraumatic stress disorder is 
associated with “food addiction” in women, 
although it is not clear if the risk of obesity is 
related to posttraumatic stress disorder per se, or to 
some other consequence of trauma [57]. It is note-
worthy that a prospective study of court- 
documented child physical abuse found that abuse 
was associated with adult depression, generalized 
anxiety disorder and anxiety posttraumatic stress 
disorder, and that among these consequences of 
trauma it was generalized anxiety disorder that 
served as a mediator with BMI—but as a suppres-
sor; anxiety was associated with lower BMI [58].

Among mental illnesses, eating disorders are 
especially relevant to obesity. A history of child-
hood adversity and/or insecure attachment is com-
mon in eating disorders in general [59] and in 
binge eating [60] and binge eating disorder [61] in 
particular and is linked to affect dysregulation [62, 
63]. The importance of attachment insecurity in 
this group is given further credence by the positive 
impact of group-based treatment for binge eating 
disorder on patterns of attachment [64].

4.2.4  Biological Mechanisms

Although the psychological consequences of 
early life adversity are clearly important to the 
subsequent risk of obesity, they do not entirely 
explain the link between early experience and 
obesity [65]. The biological mechanisms that 
may mediate between early adversity and/or 
insecure attachment and obesity, however, are far 
from well understood. While it would go beyond 
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the scope of this chapter to explore potential 
biological mechanisms in depth, it is worth high-
lighting some intriguing results.

First, dysregulation in the hypothalamic–pitu-
itary–adrenal (HPA) axis is implicated as a cause 
of obesity, although the hypothesized directions 
of dysregulation are complex and the evidence is 
inconclusive [66]. Indeed, both under-reactivity 
and over-reactivity of the HPA are associated 
with health risks. On one hand, over-reactivity of 
the HPA to stress, which results in chronically (or 
frequently) high levels of serum cortisol, is asso-
ciated with central obesity and metabolic syn-
drome [66, 67]. On the other hand, low cortisol or 
under-reactive cortisol responses to stress are 
associated with early life adversity and may also 
promote obesity [66, 68, 69].

Second, there is evidence that early life adver-
sity is subsequently associated with abnormal 
levels of leptin (“the satiety hormone”) [70, 71]. 
Similarly, interpersonal stressors and loneliness 
may be related to levels of leptin and ghrelin 
(“the hunger hormone”), although this has only 
been found in nonobese women [72, 73]. These 
findings suggest one possible path by which 
interpersonal processes may result in physiologi-
cal changes that promote weight gain.

Finally, there is very interesting evidence from 
a longitudinal, developmental study of differen-
tial susceptibility to obesogenic patterns of eating 
based on an interaction between a susceptibility 
gene (the hypoactive 7-repeat allele of the DRD4 
gene) plus early life adversity [74]. Studies such 
as this may allow us to disentangle the individual 
differences in susceptibility that otherwise lead 
to inconsistent results when all subjects are 
assumed to be similar.

4.3  How a Relational View 
of Obesity Can Shape 
Assessment and Care 
in Bariatric Surgery

People who seek and then receive bariatric surgery 
are involved in a complex, long-term program of 
assessment, treatment, and follow-up that 
involves multiple professionals interacting on a 
team. At each step, insecure patterns of attachment 

and previous experiences of trauma may chal-
lenge effective engagement in the treatment pro-
gram. This can occur in many ways, from the 
impact of trauma on trust or fear of invasive pro-
cedures to the impact of insecure attachment on 
treatment adherence, perceived difficulty in treat-
ment relationships, and patient–provider commu-
nication [23, 75–78].

Psychiatrists are often routinely involved in 
the assessment and sometimes the ongoing man-
agement of bariatric surgery patients. 
Psychopathology is common among candidates 
seeking bariatric surgery, with up to 40 % experi-
encing a current psychiatric syndrome [79] and 
about one third having a lifetime history of sub-
stance use disorder. Adopting a relational 
approach to care, however, extends the psycho-
logical context of bariatric surgery substantially 
beyond the identification and treatment of psy-
chiatric disorders.

Beyond assessing diagnoses, a relational lens 
on assessment helps to identify and respond to 
the impact of insecure attachment. Attachment 
anxiety may interfere with assessment because it 
leads a person to emphasize emotion over facts, 
to be unassertive or indecisive, and to require 
more reassurance than is the norm. The result of 
these forces is that a healthcare provider finds 
him- or herself in an exchange that is centered on 
providing interpersonal support or comfort that 
goes beyond (and may interfere with) the instru-
mental tasks of assessing, for example, surgical 
risks. On the other hand, attachment avoidance 
may complicate assessment because it leads a 
person to truncate his or her narrative and to pro-
vide self-descriptions in terms of clichés and 
social norms rather than clear expressions of his 
or her own experience and attitudes [80, 81]. So, 
attachment anxiety leads to conversations that are 
interpersonally intense and convey a great deal of 
extraneous information, whereas attachment 
avoidance leads to conversations that are inter-
personally disengaged and convey too little infor-
mation. In either case, assessment and care 
becomes complicated by the inherent communi-
cation biases created by attachment states. One 
study of bariatric surgery patients has confirmed 
that their assessment was influenced by their 
attachment style [82].
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After bariatric surgery, maintenance of weight 
loss requires adherence to a diet regimen and 
benefits from ongoing contact with the bariatric 
surgery team. At this stage as well, a relational 
approach responds to barriers to success that go 
beyond psychiatric syndromes. Both a history of 
childhood adversity [83] and insecure attachment 
predict poor outcomes and, therefore, suggest an 
additional need for support and adaptions in care. 
In particular, attachment insecurity is a risk factor 
for poor adherence, which leads to poor weight 
loss results [84]. Beyond weight loss, insecure 
attachment is also associated with reduced quality 
of life after bariatric surgery [85].

4.3.1  A Relational Approach to Care 
in Bariatric Surgery

Sockalingam and Hawa have described their suc-
cess in incorporating an attachment focus into an 
integrated multidisciplinary approach to bariatric 
surgery at the Toronto Western Hospital Bariatric 
Surgery Program (TWH-BSP) [86]. We summa-
rize key components of their approach here, start-
ing from comprehensive assessment [87] and 
continuing through postsurgical follow-up.

A key aspect of assessment at the TWH-BSP 
is the use of standardized measures to identify 
areas of vulnerability. Among other self-report 
instruments, they use a self-report measure of 
attachment insecurity that has been validated in a 
medical population, the ECR-M16 [88], to assess 
attachment anxiety and attachment avoidance. 
Treatment team members of all disciplines have 
received education that allows them to appreciate 
what these measures reveal and to use common 
language and common principles in responding 
to interpersonal vulnerability. This is reinforced 
at weekly team meetings when patients’ attach-
ment styles are discussed amongst all of the other 
relevant aspects of their care.

Measurement and a shared set of principles 
allow team members to tailor a menu of treat-
ment and support options to patients’ individual 
needs. Patients who are challenging to engage 
with are understood in terms of their particular 
relational patterns. For example, a patient may be 

high in attachment avoidance and have difficulty 
establishing a treatment alliance with most team 
members, but be able to form a stronger alliance 
with a particular member of the team. In such an 
instance, the “well-matched” staff member may 
serve as the patient’s primary contact for longitu-
dinal care to take advantage of the trust that the 
patient has established. Allowing the patient to 
effectively “choose” the treatment team in this 
way is an accommodation to an avoidant patient’s 
need to maintain control and autonomy and pro-
motes both a greater sense of security for the 
patient and better treatment. Patients with high 
attachment avoidance are also offered telephone 
or online CBT if they wish it. These modalities 
allow the patient to receive psychological treat-
ment on their own schedule and without the expe-
rience of clinicians becoming “too close for 
comfort.” Furthermore, dietitians provide these 
patients with e-mail access to facilitate the 
patient’s control over communication during the 
postoperative phase.

Patients with high attachment anxiety also 
receive tailored care, often involving more fre-
quent appointments. Regularly scheduled contact 
can help reduce frequent e-mails or calling which 
are manifestations of the anxiously attached 
patient’s fear of managing alone. Attention to con-
tinuity of contact with core team members is also 
important, especially the contact with a familiar 
dietician for patients with high attachment anxiety 
who experience loss of control over eating and 
have trouble following the postsurgical diet regi-
men. The dieticians of the TWH-BSP are trained 
in cognitive-behavior therapy techniques and use 
these skills to help patients examine patterns of 
emotional eating. When this is not enough, a psy-
chologist or psychiatrist is available.

When the expertise of another team member is 
required, patients with insecure attachment often 
benefit from a “warm handoff” in which the 
familiar team members walks them over to the 
new team member and provides an introduction. 
This helps to minimize the predictable feelings of 
insecurity that are triggered by relationship 
change.

Finally, the importance of relationship styles 
to bariatric care has been incorporated into a 
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biweekly bariatric surgery support group at the 
TWH-BSP. Healthcare professionals facilitate 
not only to provide information, but also to foster 
interpersonal learning. Attachment theory is 
taught to patients as relevant for understanding 
how people relate to one another and is some-
times used to provide insights into how group 
members’ attachment styles affect their efforts to 
lose weight.

4.4  Conclusion

For many people, developmental and relational 
processes play a substantial role in gaining weight. 
In living with obesity and in its treatment with bar-
iatric surgery, the vulnerabilities that are set in 
motion by early life adversity and by the interper-
sonal conditions that produce insecure attachment 
can influence outcomes negatively. Fortunately, 
taking a relational perspective on the planning and 
follow-up of bariatric surgery patients also opens 
new possibilities for providing effective support, 
improving adherence to necessary lifestyle changes 
and, one hopes, to improving quality of life and 
health after surgery.
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Obesity impacts every aspect of life and 
diminishes virtually all measures of health, from 
the ability to engage in meaningful work and 
relationships to cardiorespiratory function, mem-
ory, and fertility. Obesity increases the risk of 
several debilitating, and potentially fatal, dis-
eases, including diabetes, cardiovascular disease, 
and some cancers (see Fig. 5.1 for medical condi-
tions associated with obesity). It has been esti-
mated one in ten premature deaths for Canadian 
adults aged 20–64 is directly caused by obesity 
[2, 3]. However, it can be difficult to accurately 
estimate this number because obesity is very 
closely related to many other potentially fatal dis-
eases [3, 4]. It is anticipated that mortality rates 
associated with obesity will continue to increase 
in the coming years [5].

We are still learning how and why visceral 
obesity, excess intra-abdominal adipose tissue 
accumulation typically measured by waist cir-
cumference, leads to increased morbidity and 

mortality. Visceral obesity is associated with a 
chronic, low-grade inflammatory state and the 
pro-inflammatory theory has been proposed as a 
critical step contributing to the emergence of 
many of the pathologic features associated with 
obesity. This includes insulin resistance—a key 
component of metabolic syndrome (see Table 5.1 
for diagnostic criteria). Other components of 
metabolic syndrome include elevated waist cir-
cumference, hypertension, hyperglycemia, and 
dyslipidemia. This cluster of symptoms is associ-
ated with increased prevalence of obesity and 
risk for diabetes and cardiovascular disease 
(CVD) [7, 8]. Adipose tissue is now recognized 
as an endocrine organ that secretes various immu-
nomodulatory and inflammatory markers such as 
adipokines, cytokines, and hormones [9–12], 
which are involved in the pathogenesis of many 
medical complications resulting from severe 
obesity.

This chapter will give an overview of the vast 
array of health conditions caused by obesity in a 
review of systems framework. This overview will 
be followed by two case studies highlighting typ-
ical patient presentations in the primary care set-
ting with workup suggestions. The goal of this 
chapter will be to provide health professionals 
with a summary of relevant medical conditions 
that should be considered in the management of 
obesity and comorbid mental illness.
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Neurological Psychological

Pancreas

Nutritional

Reproductive

Gastrointestinal

Respiratory

Urological

Circulatory

Musculoskeletal

 • Headache  • Depression
 • Anxiety

 • Reflux disease
 • Esophageal cancer
 • Colon polyps
 • Colon cancer
 • Fatty liver disease
 • Cirrhosis

 • Diabetes (type 2)

 • Vitamin D deficiency

Women:

Men:

 • Other vitamin and mineral

 • Irregular menses

 • Prostate cancer
 • Infertility
 • Erectile dysfunction

 • Infertility
 • Polycystic ovarian syndrome
 • Ovarian cancer
 • Endometrial cancer
 • Cervical cancer
 • Breast cancer

deficiencies

 • Pancreatitis
 • Pancreatic cancer

 • Liver cancer
 • Gallstones
 • Gallbladder cancer

 • Eating disorders

 • Asthma

 • Diabetic kidney disease

 • High blood pressure

 • Arthritis (especially hips,

 • Low back pain
 • Vertebral disk disease

 • High cholesterol
 • Atherosclerosis
 • Irregular heartbeat
 • Heart attack
 • Heart failure
 • Poor circulation
 • Leg and ankle swelling
 • Blood clots
 • Peripheral artery disease
 • Certain Iymphomas

(Iymph node cancers)

knee, and ankles)

 • Kidney cancer

 • Sleep apnea
 • Pulmonary embolism
 • Pulmonary hypertension

 • Stroke
 • Dementia, including Alzheimer’s
 • Vision loss from diabetes complications
 • Pseudotumor cerebri (false brain tumor)
 • Diabetic neuropathy

Fig. 5.1 Medical conditions associated with obesity [1]

Table 5.1 Diagnosis of metabolic syndrome

Criterion Males Females

Abdominal obesity

• Canada, United States ≥40 in. (102 cm) ≥34 in. (88 cm)

• Europid, Middle Eastern, sub-Saharan 
African, Mediterranean

≥37 in. (94 cm) ≥31 in. (80 cm)

• Asian, Japanese, South and Central 
American

≥35 in. (90 cm) ≥31 in. (80 cm)

Low high-density lipoprotein (HDL) <18.54 mg/dL (1.03 mmol/L) <23.4 mg/dl (1.3 mmol/L)

Hypertriglyceridemia ≥30 mg/dL (1.7 mmol/L)

High blood pressure (BP) ≥130/85 mmHg

High fasting glucose (FPG) ≥100.8 mg/dL (5.6 mmol/L)

A diagnosis of metabolic syndrome is made when three or more criteria are met
Adapted from CDA (2013) [6]
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5.1  Endocrine

5.1.1  Type 2 Diabetes Mellitus

Type 2 diabetes mellitus (DM) is a disease 
commonly associated with obesity [13]. The inci-
dence of developing type 2 DM increases with 
the degree of excess weight [13] with a preva-
lence rate as high as 49 % in patients who are 
obese [14]. It is a metabolic disorder primarily 
characterized by abnormal carbohydrate metabo-
lism and the clinical presence of hyperglycemia. 
The disease may range from a relative defect in 
insulin secretion, insulin resistance at the cellular 
level, or varying degrees of both [6]. It is associ-
ated with many long-term macrovascular and 
microvascular complications affecting the eyes, 
kidneys, and nerves, as well as an increased risk 
for cardiovascular disease.

5.1.1.1  The Pathology of Type 2 
Diabetes in Overweight/Obese 
People

Although research is still ongoing, there are cur-
rently three hypothesized mechanisms for the 
development of type 2 DM in adults: (1) increased 
circulation of free fatty acids (FFAs); (2) altered 
levels of adipocytokines; and (3) altered body fat 
distribution.

Persons with excess adipose tissue have an 
increase in circulating FFAs [15]. This chronic 
increase in FFAs has been linked with the onset 
of insulin resistance and beta cell dysfunction, 
leading to a defect in insulin secretion [15]. 
Elevated FFAs and intracellular lipids inhibit 
insulin signaling, leading to a reduction in 
insulin- stimulated muscle glucose transport [15]. 
In the liver, elevated FFAs may contribute to 
hyperglycemia by antagonizing the effects of 
insulin on endogenous glucose production [16].

Adipose tissue has been recognized as an endo-
crine organ, and produces a large number of cyto-
kines, which include leptin, adiponectin, tumor 
necrosis factor-α (TNF-α), interleukin-6 (IL-6), 
and resistin. These cytokines serve as important 
factors in the pathogenesis of type 2 DM from 
obesity [17–20]. Leptin is predominantly involved 
in regulating metabolism peripherally as well as 

serving as a signal for satiety [21]. Research has 
suggested that obese individuals are insensitive to 
endogenous leptin production, which is thought to 
lead to altered metabolism and decreased satiety 
after meals [22, 23]. Adiponectin levels have been 
shown to be positively correlated with insulin sen-
sitivity [24, 25]. However, plasma adiponectin lev-
els are decreased in both obesity and type 2 DM, 
which leads to decreased insulin sensitivity [26, 
27]. This is believed to be an important factor in 
the pathogenesis of insulin resistance. Pro- 
inflammatory cytokines, such as TNF-α and IL-6, 
are elevated in obesity and diabetes, which is also 
believed to contribute to insulin resistance [18, 
28–30]. Resistin is also closely related to hepatic 
insulin resistance [31].

Increasing evidence has demonstrated that the 
pattern of body fat distribution plays an impor-
tant role in the development of insulin resistance, 
glucose intolerance, and type 2 DM. Central obe-
sity in which there is an increase in intra- 
abdominal fat, particularly subcutaneous and 
omental fat, leads to more insulin resistance and 
metabolic alterations than does primarily lower- 
body fat [32, 33]. Organ-specific deposition of fat 
is also related to insulin resistance. For instance, 
increased intramyocellular triglyceride content 
closely correlates with muscle insulin resistance 
[34] and intrahepatic fat accumulation is associ-
ated with hepatic insulin resistance [35].

5.1.1.2  Screening and Diagnosis 
of Type 2 diabetes

The development of type 2 DM is characterized 
by the progressive deterioration of glucose toler-
ance over a period of several years. Regular 
screening for type 2 DM in people with risk fac-
tors leads to earlier diagnosis, a reduction in 
associated complications, and overall cost sav-
ings [2]. According to the Canadian Diabetes 
Risk Questionnaire (CANRISK) developed by 
the Canadian Diabetes Association (CDA), over-
weight/obese (BMI >35) and increased waist cir-
cumference (men >102 cm/40 in., women 
>88 cm/35 in.) are the two major risk factors for 
the development of the disease.

The screening and diagnosis tools recom-
mended by the CDA are fasting plasma glucose 
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(FPG) and/or glycated hemoglobin (A1c). Two- 
hour plasma glucose (PG) after a 75 g oral glu-
cose tolerate test (OGTT) or random PG can also 
aid in diagnosis. Diagnosis criteria can be found 
in Table 5.2.

5.1.1.3  Management of Type 2 
Diabetes for Obese/Overweight 
Patients

A higher body mass index (BMI) in people with 
diabetes is associated with increased overall mor-
tality; therefore, weight management is very cru-
cial and is seen as the first step in disease 
management [6]. When choosing antihypergly-
cemic medications, the drug’s effects on body 
weight should be considered. Many are associ-
ated with weight gain, while some are weight 
neutral or associated with weight loss [6]. Studies 
have shown that a weight loss of 5 kg or more can 
reduce the risk of developing type 2 DM by 
approximately 50 % [36], and more drastic 
weight loss may even cause remission of the dis-
ease, for instance, after bariatric surgery.

5.1.2  Thyroid Function

The relationship between obesity and thyroid dis-
ease is intertwined. Thyroid hormones regulate 
energy metabolism, which can affect body weight 
and composition. Both subclinical and overt 
hypothyroidism are frequently associated with 
weight gain [37]. Furthermore, evidence suggests 

that BMI has been positively associated with 
TSH level and negatively associated with serum 
free T4 (FT4) among euthyroid obese and over-
weight individuals [38, 39]. These alterations 
seem rather a consequence than a cause of obe-
sity since weight loss leads to a normalization of 
elevated TSH [40, 41]. It has been hypothesized 
the correlation between TSH and BMI could be 
mediated by leptin through the following paths: 
(1) regulates energy homeostasis by informing 
the central nervous system about adipose tissue 
reserves [39]; (2) modulates the neuroendocrine 
and behavior responses to overfeeding; (3) has 
effects on hypothalamic–pituitary–thyroid axis 
[42]; and (4) affects thyroid deiodinase activities 
with activation of T4 to T3 conversion [43].

5.2  Cardiac

Obesity has many known undesirable effects on 
the cardiovascular system. Many risk factors for 
cardiovascular disease are also associated with 
obesity, such as poor diet, lack of physical activ-
ity, diabetes, hypertension, elevated waist cir-
cumference [44], and hyperlipidemia [45]. 
However, obesity alone, in the absence of such 
comorbidities, is an independent risk factor for 
cardiac disease [10]. Even a modest increase in 
body weight can lead to significant increase in 
cardiovascular morbidity and mortality [7]. The 
pro-inflammatory theory has been used to explain 
how obesity independently causes cardiovascular 
disease, i.e., cytokines secreted by adipocytes 
promote inflammation and atherosclerosis [12].

5.2.1  Hypertension 
and Hyperlipidemia

Obesity is a well-known cause of hypertension 
[8, 45, 46]. It is estimated that obesity accounts 
for 65–75 % of essential hypertension [46]. 
50–60 % of obese persons have mild to moderate 
hypertension, while 5–10 % have severe hyper-
tension [47]. Although the exact etiology is 
unknown, there are four suggestions to explain 
this causality: (1) a change in hemodynamics—

Table 5.2 Diagnosis of type II diabetes mellitus

Test Prediabetes Diabetes

FPG mg/dL 
(mmol/L)

109–124 
(6.1–6.9)

≥126 (7.0)

2 h PG after a 
75 g OGTT mg/
dL (mmol/L)

140–199 
(7.8–11.0)

≥200 (11.1)

A1C (%) 6.0–6.4 % ≥6.5 %

Random PG mg/
dL (mmol/L)

≥200 mg/dL 
(11.1)

Adapted from CDA (2013) [6]
In the absence of symptomatic hyperglycemia, a repeat 
confirmatory laboratory test (FPG, A1C, 2hPG in a 75 g 
OGTT) must be done on another day to confirm the diag-
nosis of diabetes
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obese persons require a greater total blood vol-
ume in order to perfuse extra adipose tissue [8, 
46]. This increase in blood volume leads to a 
greater cardiac output and stroke volume [8]. 
When combined with increased peripheral vas-
cular resistance, this may lead to greater intra-
vascular pressures [8], (2) physical compression 
of the kidneys—intra-abdominal pressure caused 
by excess abdominal fat physically compresses 
the kidneys, renal veins, and ureters which can 
further increase blood pressure [46]. This pres-
sure leads to impaired renal-pressure natriuresis 
and increased sodium reabsorption [47]; (3) 
changes in the renin–angiotensin–aldosterone 
system (RAAS); and (4) increased sympathetic 
nervous system activity [46]—obesity is associ-
ated with increased plasma renin activity, angio-
tensinogen, angiotensin-converting enzyme 
activity, angiotensin II, and aldosterone [46]. 
This leads to vasoconstriction, sodium and fluid 
retention, and an increase in the sympathetic ner-
vous system [46].

Obesity is also a well-known cause of dyslip-
idemia [48]. Typically obese individuals display 
increased triglycerides and free fatty acids, 
decreased high-density lipoprotein (HDL) cho-
lesterol, with normal or slightly increased low- 
density lipoprotein (LDL) cholesterol [48]. 
Persons with a BMI over 40 are almost twice as 
likely to develop hyperlipidemia [49]. The deci-
sion to prescribe cholesterol lowering medication 
may be informed by the patient’s Framingham 
Risk Score (FRS), which equates to their 10 year 
estimated risk of developing cardiovascular dis-
ease [50]. This score takes into account age, gen-
der, total cholesterol, HDL cholesterol, smoking, 
diabetes, and blood pressure [50].

5.2.2  Coronary Artery Disease

Obesity and many of its comorbidities such as 
hypertension and dyslipidemia [51] accelerate 
the accumulation of intraluminal fatty plaques 
and therefore progression of atherosclerosis [52]. 
Plaques may cause stenosis, leading to angina or 
ischemia, or may also cause a thrombus or com-
plete blockage leading to myocardial infarction 

or stroke [52]. Moreover, obese persons have 
increased levels of fibrinogen, factor VII, factor 
VIII, and plasminogen activator inhibitors, and 
decreased levels of antithrombin III and fibrino-
lytic activity [47]. This alteration in coagulation, 
when combined with increased abdominal pres-
sures, venous stasis, valve incompetence, and 
decreased mobility, increases the risk for venous 
thromboembolism [8, 10] as well as dermato-
logic conditions in the lower extremities such as 
ulcers and cellulitis [10].

5.2.3  Cardiomyopathy

It is estimated that the risk for congestive heart 
failure increases by 5 % for men and 7 % for 
women for every 1 unit increase in BMI [8]. As 
mentioned above, obese persons have a greater 
total blood volume and cardiac output [45, 47]. 
Since the heart rate remains unchanged, this 
increase in cardiac output is mainly a result of an 
increase in stroke volume [43, 47]. The left ven-
tricle becomes dilated and hypertrophic because 
it ejects more blood with each contraction [10, 45]. 
This leads to irreversible damage [10], impaired 
function, and an increased risk for cardiac failure 
[8, 10, 45]. To further complicate this problem, 
adipocytes may gradually infiltrate the cardiac 
myocytes and cause dysfunction and pressure- 
induced atrophy of cardiac muscle [8].

5.2.4  Sudden Cardiac Death

The risk for sudden cardiac death is 40 times 
higher in the obese population [8]. This increase 
in risk is most commonly as a result of coronary 
atherosclerosis [53] or arrhythmias related to car-
diomyopathies [8, 51]. Autopsy studies indicate 
that up to 2/3 of sudden deaths are the result of 
cardiac dysfunction, 60 % of which are caused by 
coronary artery disease (CAD) or ischemic heart 
disease [53]. About 70 % of sudden cardiac 
deaths also show cardiomegaly, sometimes in the 
absence of CAD, which indicates left ventricular 
hypertrophy may cause sudden cardiac death 
related to arrhythmias [53].
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5.3  Respiratory

Physiological and structural changes to the respi-
ratory and ventilatory systems have been directly 
linked to the adverse effects of obesity. Lung vol-
umes, gas exchange, and sleep are all negatively 
impacted by obesity [54–56]. As a result, the 
obese patient is at increased risk of pulmonary 
complications such as sleep disorders, asthma, 
pneumonia, pulmonary hypertension (PH), 
chronic obstructive lung disease (COPD), and 
pulmonary embolism [57].

The most consistently reported impact of obe-
sity on the respiratory system is a decrease in 
lung volume, particularly the functional residual 
capacity (FRC) [54–56]. This is presumed to be 
due to an increase in adipose tissue around the 
chest wall, rib cage, abdomen, and visceral 
organs, which exert pressure on the lungs and 
diaphragm thereby decreasing the ability of the 
lungs to fully expand during inspiration. There is, 
however, conflicting evidence about whether the 
reduced compliance is as a result of decreased 
chest wall compliance, decreased lung compli-
ance, or a combination of both [55, 58, 59].

To compensate for a decrease in lung volume, 
the work of breathing increases, with a resultant 
increase in the respiratory rate, carbon dioxide 
production, and oxygen and energy consumption 
[55, 59]. Although the bases of the lungs have an 
adequate blood supply, ventilation typically 
occurs in the upper areas of the lungs leaving the 
bases under-ventilated which leads to poor gas 
exchange and hypoxemia [54, 55].

5.3.1  Asthma

Asthma is a chronic airway disease characterized 
by airway inflammation, hypersensitivity, and 
reversible air flow obstruction [60]. There is 
growing evidence that links obesity and asthma 
[61]. Asthma symptoms in the obese individual 
can be more severe and difficult to treat as there 
is decreased responsiveness to traditional treat-
ments [62]. According to Mokdad et al. [49], the 
risk of developing asthma for those with a BMI 
of 40 or greater is almost threefold. Although the 

exact mechanism is unknown, the following 
causes of asthma have been hypothesized: sys-
temic inflammation due to increased adipose tis-
sue; structural changes to the lungs due to 
decreased lung volumes; an increased genetic 
predisposition to the development of atopic aller-
gies; the impact of pro-inflammatory markers 
such as leptin and adiponectin; and the effects of 
excessive macronutrients intake [61–63].

5.3.2  Pulmonary Hypertension

There is little data on the prevalence of pulmonary 
hypertension (PH) in obesity; however, one study 
showed that 38 % of patients with primary PH 
were obese [64]. PH is a potentially fatal condi-
tion. It results from an increase in pulmonary 
artery pressure which impedes blood flow to the 
lungs. Proposed mechanisms for the development 
of PH in obesity include obstructive sleep apnea 
(OSA), obesity hypoventilation syndrome (OHS), 
cardiomyopathy, pulmonary thromboembolic dis-
ease, endothelial dysfunction, hyperuricemia, and 
the use of appetite suppressants [65]. Patients with 
PH present with shortness of breath on exertion, 
chest pain, dizziness, and swelling of the legs [65].

5.3.3  Obstructive Sleep Apnea 
(Refer Chap. 12)

OSA is a sleep disorder that is characterized by 
episodes of breathing cessation interspersed with 
disordered breathing and snoring [57, 66]. 
Estimates are that 50 to 60 % of obese individuals 
have some degree of OSA [67]. A high BMI, 
hypertension, and male gender are several of the 
risk factors associated with the development of 
OSA (see Table 5.3 for screening criteria). 
Research has demonstrated that obese patients 
with OSA have excess fat around the soft and 
hard palate and tongue leading to a narrowing of 
the upper airway and increased airway resistance 
[69]. In addition to fragmented sleep, untreated 
OSA predisposes individuals to cardiac arrhyth-
mias, CHF, hypertension, DM, and motor vehicle 
collisions [57, 70].
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5.3.4  Obesity Hypoventilation 
Syndrome (Refer Chap. 12)

OHS is characterized by a trio of features: obe-
sity, low daytime blood oxygen levels (hypox-
emia), and high serum concentration of carbon 
dioxide (hypercapnia) in the absence of an under-
lying cardiorespiratory cause [71]. The exact 
prevalence of OHS is unknown; however, one 
study estimated that OHS was present in approxi-
mately 31 % of hospitalized obese patients and 
the mortality rate was estimated to be 2.5 times 
higher at 18 months post discharge [72].

It is difficult to distinguish OHS from OSA 
because the clinical presentations of daytime 
somnolence, irritability, and mood disturbance 
are similar. As a result, many patients go undiag-
nosed until they have an episode of severe respi-
ratory failure requiring ventilatory support in an 
intensive care unit setting [71]. The chronic 
effects of hypoxia and hypercapnia are polycy-
themia, PH, cardiac disturbances, and CHF, 
which contribute to increased mortality in this 
population [57].

5.4  Gastrointestinal

There is an increased risk of gastrointestinal (GI) 
disorders in people who are obese. Both the upper 
and lower GI system, including the esophagus, 

pancreas, liver, and colon, are affected by disor-
ders such as gastroesophageal reflux disease 
(GERD), non-alcoholic fatty liver disease 
(NAFLD), gallbladder disease, and certain types 
of cancer [73]. Additionally, GI symptoms such 
as irritable bowel syndrome (IBS) and dyspepsia 
are more prevalent [74].

GERD is a spectrum of disorders that 
includes gastroesophageal reflux and reflux 
esophagitis which can lead to precancerous 
changes such as Barrett’s esophagus or even 
progress to esophageal adenocarcinoma [73, 75, 
76]. Severe obesity has been identified as a con-
tributing factor to the development of GERD 
[73, 76]. The symptoms of heartburn and regur-
gitation are due to the reflux of gastric contents 
into the esophagus and have been attributed to 
mechanisms such as a high fat diet, increased 
intra-abdominal pressure, decreased clearance 
of the esophagus, a relaxed lower esophageal 
sphincter and alterations in the gastroesopha-
geal junction, such as hiatus hernia [77].

Obese individuals, particularly women, are 
at increased risk for gallbladder disease. This 
is thought to be due to the increased secretion 
of cholesterol, excess bile production, 
increased gallbladder size, and impaired con-
tractility [78].

Research has determined that there is a strong 
correlation between obesity and liver disease. In 
their 2009 study, Nguyen and El-Serag [79] 
found that there was a higher prevalence of 
NAFLD, cirrhosis, and liver cancer in obese indi-
viduals. They also found that the prevalence of 
NAFLD was in the range of 58–74 % in the obese 
individual, compared with 3–24 % in the general 
population.

The pro-inflammatory state related to obesity 
may trigger the progression of liver damage from 
NAFLD to non-alcoholic steatohepatitis (NASH), 
to steatofibrosis, to cirrhosis, possibly resulting 
in hepatocellular carcinoma [80].

Although research is still emerging, the secre-
tion of several gut hormones has been found to 
play a key role in the regulation of food intake in 
keeping with the energy requirements of the body 
[81] (see Table 5.4 for the roles of gut hormones 
in obesity).

Table 5.3 STOP-Bang screening tool for OSA

Snoring Do you snore loudly (louder 
than talking or loud enough to 
be heard through closed doors)?

Tired Do you often feel tired, fatigued, 
or sleepy during daytime?

Observed Has anyone observed you stop 
breathing during your sleep?

Blood Pressure Do you have or are you being 
treated for high blood pressure?

BMI BMI more than 35 kg/m2?

Age Age over 50 years old?

Neck 
circumference

Neck circumference greater than 
40 cm?

Gender Gender male?

High risk of OSA: answering yes to three or more items
Adapted from Chung (2008) [68]
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Table 5.4 Gut hormones and obesity

Gut Hormone Role

Peptide tyrosine- tyrosine 
(PYY)

– Released from the L cells of the GI tract

– Believed to play a role in satiety

– An alteration in the release of PYY may be a factor in the development of obesity

Pancreatic polypeptide 
(PP)

– Released from Type F cells within the pancreatic islets

– Stimulated by the intake of food

– Slows the transport of food through the gut by delaying gastric emptying

– The reduced secretion of PP after meals has been linked with obesity

Glucagon-like peptide-1 
(GLP-1)

– Released from L cells of GI tract

– Inhibits gastric acid secretion, delays gastric emptying, and stimulates the release 
of insulin by the pancreas

– Released in response to food intake in quantities influenced by caloric intake

Oxyntomodulin (OXM) – Released from L cells of GI tract

– Functions as a satiety hormone

– Released in response to food intake in quantities influenced by caloric intake

– Slows the transport of food through the gut by delaying gastric emptying

Ghrelin – Released by the gut, intestine, pancreas, pituitary, and colon

– Hunger hormone which stimulates food intake and enhances gastric motility

– Controls appetite, gastric motility, and body weight

– Circulating levels of ghrelin in obese individuals remain high

Cholecystokinin (CCK) – Released from the small intestine in response to food intake

– Stimulates secretions from the pancreas and gallbladder, delays gastric emptying, 
and increases intestinal motility

Insulin – Secreted by the islet cells of the pancreas

– Promotes the storage of energy

– Increased circulation in response to food intake and obesity

Leptin – Released by adipocytes and circulates to the hypothalamus through a negative 
feedback loop

– Controls appetite, gastric motility, and body weight

Adapted from Jayasena and Bloom (2008) [82] and Foxx- Orenstein (2010) [73]

5.5  Musculoskeletal Disorders

It has been known for some time that obesity 
increases the risk of musculoskeletal (MSK) dis-
orders of both of bone and soft tissue. Compared 
with adults of normal weight, those with a BMI 
of 40 are more than four times more likely to 
develop arthritis [49]. Given both the rise in our 
ageing population and the expanding obesity epi-
demic, it is not surprising that the incidence of 
various types of arthritis is increasing. The mech-
anisms have not been completely elucidated but 
are thought to be multifactorial. Current research 
has focused on the mechanical stressors and pro- 
inflammatory nature of obesity as key factors 
[82–84]. A high BMI imposes structural and 

functional limitations on the musculoskeletal 
system resulting in increased joint loading pres-
sures and altered biomechanics. This in turn 
increases the risk of soft tissue and bone injury. 
In addition, the systemic inflammation of obesity 
results in further deterioration of an already 
stressed musculoskeletal system. Obesity also 
appears to be a major contributing factor to the 
onset and progression of various autoimmune 
diseases such as rheumatoid arthritis (RA), psori-
atic arthritis (PsA), and systemic lupus erythema-
tous (SLE) [85].

Osteoarthritis (OA) is the most common type 
of arthritis. It is characterized by the breakdown 
of joint cartilage. There is a clear link between 
obesity and increased incidence and severity of 
OA. This link has been mainly studied in OA of 
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the knee [86] but also occurs in OA of the hands, 
hip, and low back. A meta-analysis by Blagojevic 
et al. [87] demonstrated that there is an almost 
threefold increase in the risk of developing OA 
within an obese population.

RA is an autoimmune disease in which the 
body’s immune system targets joint tissue. This 
creates systemic inflammation, which leads to joint 
erosion and pain. Adipokines released by visceral 
fat are thought to have a negative effect on this pro-
cess by promoting inflammation. The reports of the 
impact of obesity on the risk of RA have been con-
flicting; however, the majority of studies indicate a 
positive association in women [88].

PsA is a type of arthritis that effects up to 30 % 
of people with psoriasis, an autoimmune condition 
that causes scaly, inflamed skin. Psoriasis usually 
precedes PsA. Recent evidence suggests that 
increased BMI in early adulthood increases the 
risk of PsA development in psoriatic patients [89].

SLE is a chronic, autoimmune disorder char-
acterized by multisystem involvement which can 
range from relatively mild to serious life threat-
ening complications. Several studies have found 
that rates of obesity are higher in SLE than in the 
general population. Obesity in SLE is also asso-
ciated with more severe renal and cognitive 
involvement, increased cardiovascular risk, and 
reduced quality of life [85].

Gout is the most common inflammatory 
arthritis in men and is caused by elevated uric 
acid levels in blood. When uric acid crystallizes 
and deposits in tendons, joints, and surrounding 
tissues, it causes severe pain. A recent systematic 
review looking at the relationship between gout 
and obesity found a linear dose–response rela-
tionship; for every 5 unit increase in BMI, there 
was a 55 % increased risk of gout [90]. 
Interestingly, this association was independent of 
other risk factors such as hypertension, blood 
cholesterol, alcohol, diuretics, renal dysfunction, 
or intake of meat or seafood.

Carpal tunnel syndrome (CTS) is the most 
common upper extremity neuropathy. CTS is 
characterized by compression of the median nerve 
of the wrist, causing pain; numbness; and tingling 
of the fingers, wrist, upper and lower arms. It is a 
major cause of work disability [91, 92] and has 

been associated with obesity, diabetes, and thyroid 
disease [93]. Moreover, Bland [94] found that 
BMI is an independent risk factor in patients 
younger than 63 but this is a less important factor 
in those who were older.

5.6  Pain and Cognition

Pain is an unpleasant sensory and emotional 
experience associated with actual or potential tis-
sue damage, or described in terms of such dam-
age [95]. It is a highly subjective, multifactorial, 
and multidimensional experience. The preva-
lence of chronic pain is similar to the prevalence 
of obesity [96]—approximately 30 % worldwide 
[97], and both significantly impair function and 
quality of life.

Pain incidence and severity are positively cor-
related with increased BMI, especially in central 
obesity where individuals are twice as likely to 
have chronic pain [98–100]. The combination of 
obesity and pain may worsen functional status 
and quality of life more than each condition in 
isolation [96].

Unfortunately there is evidence that obesity is 
also associated with reduced benefits from behav-
ioral and surgical pain treatments [101, 102]. 
Meta-analysis and systematic review evidence 
for specific pain states associated with obesity 
include fibromyalgia, lumbar radicular pain, sci-
atica [103], gout [90], general headaches and 
migraines, and idiopathic intracranial hyperten-
sion [104]. Interestingly, obesity appears to be 
only weakly linked to low back pain (LBP)—a 
widely prevalent cause of morbidity and occupa-
tional disability [105, 106].

The nature of the relationship between obesity 
and pain is complex and not fully understood. It 
has been theorized that inflammation may be a 
common pathway since obesity is a pro- 
inflammatory state and inflammatory mechanisms 
contribute to the development of pain [100, 107]. 
The increased mechanical stresses brought on by 
obesity may also be a key factor. In addition, pain 
causes an increase in cortisol levels through stim-
ulation of the hypothalamic–pituitary–adrenal 
axis. High cortisol levels counteract insulin’s 

5 Medical Complications Resulting from Severe Obesity



58

action and may contribute to insulin resistance—a 
key pathway to metabolic syndrome. At least one 
study postulates that there may be a direct causal 
relationship between chronic pain and metabolic 
syndrome due to the high cortisol and catechol-
amine levels from inflammation and psychologi-
cal stress [108]. In the elderly, however, Ray et al. 
[100] demonstrated that it was neither insulin 
resistance, inflammation, OA, nor neuropathy 
which showed the strongest independent associa-
tion with pain, but rather central obesity.

Finally, both obesity and chronic pain are 
associated with mood disorders. Pain is worse 
among obese individuals with depression and 
anxiety [109–113]. Metabolic syndrome may be 
a unifying mechanism since it is associated with 
chronic pain [114], mood disorders [115], inflam-
mation [116], and insulin resistance [117].

McVinnie [98] has proposed a useful concep-
tual framework that describes the complex, mul-
tifactorial, and cyclical relationship between pain 
and obesity (Fig. 5.2).

Interestingly, obesity may also negatively 
impact cognitive function, especially executive 
function. A recent systematic review [118] con-
cluded that, across all ages, higher adiposity was 
consistently associated with gray matter atrophy 
in the frontal region, particularly in the prefrontal 
cortex. In middle and old age, higher adiposity 
was associated with gray matter atrophy in the 
parietal and temporal regions. In a related find-
ing, adiposity has been linked to worse cognitive 
performance and higher risk for Alzheimer’s dis-
ease [119] and vascular dementia [120].

5.7  Renal

Epidemiological evidence shows that obesity 
increases the risk for acute and chronic kidney 
disease (CKD) in the general population by 40 %, 
with a stronger association in women [121]. The 
link between obesity and CKD may be through 
comorbid conditions such as diabetes, hyperten-
sion, and dyslipidemia. However, in obese per-
sons, CKD can occur in the absence of these risk 
factors [122–125]. There is a linear association 
between BMI and the progression of CKD to end 
stage renal disease [126].

Our current understanding of the mechanisms 
of obesity-induced renal damage is limited. Some 
proposed hypotheses are: (1) insulin resistance, 
which induces systemic and intraglomerular 
hypertension, leading to microalbuminuria and 
proteinuria [122, 127]; (2) increased serum leptin 
levels which stimulate cellular proliferation, 
leading to glomerulosclerosis [122, 127]; and (3) 
the pro-inflammatory state [122, 127].

5.8  Reproductive System

Obesity, specifically abdominal obesity, can lead 
to reproductive system disorders in both men and 
women, such as infertility and abnormal hor-
mone levels. Obese men are more susceptible to 
a condition known as hyperestrogenic hypogo-
nadotropic hypogonadism, characterized by 
reduced testosterone and adrenal androgens, and 
increased estrogen levels [128–130]. The 
decrease in free testosterone level in obese men is 
in proportional to their degree of obesity [131]. 
These hormonal changes lead to decreased sperm 
count and erectile dysfunction, which results in a 
marked impairment in reproductive function, 
sexual life, and fertility [132, 133].

The cause of hypogonadism is multifactorial. 
The primary attributable factor is an increase in cir-
culating estrogens [130, 131]. Excess fatty tissue 
leads to an increase in available aromatase enzyme, 
and thus a higher conversion of androgens to estro-
gens [134]. The decrease in total testosterone is 
thought to be related to: (1) a reduction in the level 
of sex hormone binding globulin (SHBG); (2) an 
increase in estrogen levels without a compensatory 
increase in follicle stimulating hormone (FSH) 
[128]; and (3) insulin resistance [135].

The relationship between the female repro-
ductive system and body weight is more compli-
cated due to its cyclic nature. Increased 
reproductive risks associated with excess body 
weight include early onset of menstruation, men-
strual irregularities, polycystic ovary syndrome 
(PCOS), subfertility, miscarriage, and adverse 
pregnancy outcomes [136].

The onset of menarche may occur at a younger 
age in obese girls. According to Frisch [137], 
menstruation begins when the body weight or fat 
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percentage reaches a certain range (48 kg or 22 % 
of fat). Since obese girls enter this critical weight 
range at a younger age, menses usually occurs 
about a year earlier [137].

Obesity-related menstrual irregularities are 
often due to anovulation [136]. This may be 

related to abnormal adipokines in obese woman, 
which have effect on hypothalamic–pituitary sig-
naling [138]. Metabolic abnormalities induced 
by excess weight, like insulin resistance, may 
promote the development of PCOS, a clinical 
condition characterized by overweight, hirsut-

Fig. 5.2 Model of obesity and pain. Courtesy of McVinnie DS. Obesity and pain
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ism, oligomenorrhea, multiple cysts in the ova-
ries, and infertility [139]. The prevalence of 
overweight and obesity in women with PCOS 
may be as high as 80 % [139].

Reproductive disturbances are more common 
in obese women regardless of the diagnosis of 
PCOS. Anovulation contributes to subfertility in 
this population; however, even in obese women 
with regular cycles, time to pregnancy is increased 
[140]. An increased risk of miscarriage among 
obese women is also reported [141].

Evidence shows a link between alterations in 
adipokines and abnormal reproductive function 
[138]. For example, elevated FFA levels are asso-
ciated with impaired oocyte maturation and 
decreased chances of pregnancy [142]. Leptin 
may affect reproductive function at the level of 
the hypothalamus [138]. Low adiponectin levels 
in obesity negatively impact implantation and 
embryonic development [143]. Additionally, 
obesity poses an increased antenatal risk for pre-
eclampsia, gestational diabetes, fetal growth and 
congenital abnormalities, stillbiirth, and the need 
for cesarean section [144].

5.9  Cancer

It has been estimated that 14 % of all cancer 
deaths in men and 20 % of all cancer deaths in 
women are caused by overweight and obesity 
[145]. Obese individuals have a 1.5–3.5-fold 

increased risk of developing cancer (see Table 5.5 
for types of cancers related to obesity).

The etiology for increased cancer risk in obe-
sity is unclear and may vary depending on cancer 
type and site. For example, increased postmeno-
pausal breast cancer may be related to increased 
circulating estradiol levels, while increased 
esophageal cancer may be due to acid reflux 
caused by obesity [147]. Some other hypothe-
sized mechanisms are: (1) excessive intake of 
potentially carcinogenic foods [148]; (2) 
decreased energy output (i.e., loss of the protec-
tive effects of physical activity) [149]; (3) chronic 
hyperinsulinemia and production of insulin-like 
growth factors (IGFs) promote cell proliferation 
[150]; (4) increased bioavailability of steroid hor-
mones promotes hormone-dependent cancers 
such as endometrial, breast, uterine, ovarian, and 
prostate [151, 152]; and (5) adipose tissue- 
derived hormones and cytokines (adipokines) 
may encourage tumorigenesis [153].

5.10  Anemia

There is a strong link between iron deficiency, a 
condition in which there is inadequate levels of 
iron necessary to maintain normal bodily func-
tions, and a high BMI [154]. The health impact 
of iron deficiency includes fatigue, decreased 
brain function, a weakened immune system, 
decreased physical endurance, and impaired 

Table 5.5 Risk of cancer in obesity

Male Female

Strong evidence to increased cancer 
risk related to overweight/obesity

Colorectal cancer Colorectal cancer

Esophageal adenocarcinoma Endometrial Cancer

Kidney cancer Oesophageal adenocarcinoma

Pancreatic cancer Kidney cancer

Thyroid cancer Pancreatic cancer

Postmenopausal breast cancer

Weaker evidence of increased cancer 
risk related to overweight/obesity

Leukemia Leukemia

Malignant melanoma Thyroid cancer

Multiple myeloma

Non-Hodgkin’s Lymphoma

Adapted from Basen-Engquist and Chang (2011) [146]
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insulin sensitivity [155]. A meta-analysis found 
high hemoglobin and ferritin levels but low 
serum iron and transferrin saturation in obese 
individuals [156]. A combination of factors is 
felt to contribute to iron deficiency in obesity: 
chronic inflammation, decreased dietary iron 
intake and absorption, and increased adipose tis-
sue [154]. Additionally, the hormone hepcidin 
which regulates iron homeostasis in a negative 
feedback loop has been found to be elevated in 
individuals with obesity [154, 156]. Treatment 
of iron deficiency in this population presents a 
challenge as oral supplementation is often inef-
fective, due to decreased absorption in the gut 
and as a result parenteral administration is often 
necessary [154].

Anemia of chronic disease (ACD) differs 
from iron deficiency in that ACD is thought to be 
the body’s defensive response to invading bacte-
ria [157]. Although there are adequate iron stores, 
the mobilization of iron from dietary intake and 
from the stores is impaired [157]. Ausk & 
Ioannou [158] hypothesized that the association 
between anemia of chronic disease is due to the 
existence of obesity-related chronic  inflammation 
which can lead to high serum ferritin levels, low 
serum iron, and low transferrin saturation in 
response to infection or inflammation.

5.11  Integumentary

Due to the seriousness of other obesity-related 
health problems, the effects on the integumen-
tary system are often minimized. The higher 
incidence of diabetes [159, 160], peripheral 
edema, venous stasis [10, 161], malnutrition 
[162], and inflammation [163] contributes to 
poor wound healing, ulcers, cellulitis, and gen-
eral infections in this population [10, 160]. This 
is not only true of the lower extremities, but 
also in between skin folds, which can be a 
source for lesions, rashes, and bacterial or fun-
gal infections due to excess moisture and fric-
tion [162, 164]. Other common integumentary 
conditions in obesity include: lymphedema 
[159, 160], acrochordons (skin tags) [161, 164], 
keratosis pilaris [161], hyperandrogenism 

[160], plantar hyperkeratosis [160, 161], xero-
sis (dry skin) [160], and atopic dermatitis 
(eczema) [160].

Case Vignettes

The case of Mr. W
Mr. W is a 42-year-old male with a BMI of 
52 who presents to his family doctor with 
worsening GERD symptoms and chest dis-
comfort. He states that he feels a pressure 
and a burning sensation mid- sternum, espe-
cially after a meal but sometimes occurs 
randomly. This occurs approximately 2 
days per week. He takes over the counter 
antacids when he experiences the burning 
sensation but it doesn’t really seem to help. 
He is concerned for his heart health as his 
father died of a myocardial infarction at 
age 48.

You look into his file and see that he has 
not had a formal history and physical for 2 
years. He has a history of hypertension, 
erectile dysfunction, impaired fasting glu-
cose, chronic back and knee pain. You 
notice you have treated him for right lower 
calf cellulitis twice in the past year. His 
paternal aunt and grandfather were diag-
nosed with colon cancer in their mid-40s 
and he has a family history of diabetes. He 
does not smoke and drinks alcohol rarely.

His prescribed medications include 
amlodipine 5 mg once daily, hydrochloro-
thiazide 25 mg OD, Celebrex 200 mg BID, 
and over the counter antacid. He tells you 
he doesn’t like taking his blood pressure 
medications, especially the one that makes 
him urinate frequently.

The physical exam is difficult due to his 
body habitus. His blood pressure on exam 
is 153/94; however, he remarks that he has 
missed his blood pressure medication for 2 
days in a row. His heart rate is 92, oxygen 
saturation 95 %, and respiratory rate is 18. 
His waist circumference is 156 cm. He has 
gained approximately 25 lbs in the past 2 

(continued)
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years since you last weighed him. His car-
diovascular, respiratory, and abdominal 
exam is relatively normal. You ask him to 
take off his shoes and socks so that you 
may assess his peripheral vascular system 
and you see that this is very challenging 
for him due to his large abdominal girth. 
You notice that the skin of his lower legs is 
dry and scaly, with large callouses to bilat-
eral feet and overgrown toes nails. His 
lower legs are slightly red, with dark scar-
ring of the skin where he has had cellulitis. 
When you press on his tibial bone you note 
2+ pitting edema to lower legs and feet, 
however the right side looks much more 
edematous than the left. When you ask 
him about the skin of his lower legs, he 
also offers to show you the itchy “rashes” 
that he has under his skin folds. The area 
under his pannus is red, inflamed, and has 
an odor. He mentions that his erectile dys-
function is worse.

As an initial workup you decide to order 
some blood work, fasting glucose level, 
glycated hemoglobin (A1c), CBC, lipids, 
creatinine, liver enzymes, testosterone 
level, and Vitamin D level (see Table 5.6 
for routine testing in the obese population). 
To rule out cardiac problems you decide to 
order an ECG, and you consider ordering 
bilateral leg dopplers to rule out DVT of 
the lower leg.

You see him again 2 days later to take a 
look at the blood work, ECG, and Doppler. 
His fasting glucose was 10.2 mmol/L, A1c 
is 11.1 %, his CBC was normal, and choles-
terol was abnormal with high LDL and tri-
glyceride levels. His creatinine was normal, 
and his liver enzymes were slightly ele-
vated. His ECG was abnormal with a pro-
longed QT interval and low QRS voltage.

With a formal diagnosis of diabetes, you 
discuss with him the importance of life-
style modification in management of his 
blood sugar. When considering medication 

choices for this obese individual, you may 
consider medications that are weight- 
neutral or weight losing agents. You decide 
to start with Metformin 500 mg BID, 
increasing the dose up to 1000 mg BID, 
and sitagliptin 100 mg once daily. A refer-
ral is made for diabetes education and 
opthalmology. You order a urine ACR to 
screen for renal disease. You will see him 
again to recheck his fasting and A1c levels 
in 2–3 months time. You introduce glucose 
monitoring and confirm with him that he 
will be taught more in depth about this at 
the diabetes education center.

Based on his abnormal lipid levels he 
should be started on cholesterol medication 
and levels reevaluated in 2–3 months. 
Based on his high liver enzymes he should 
have an abdominal ultrasound to assess for 
fatty liver disease. You discuss with him 
that his urinary frequency might be a symp-
tom of his high blood glucose. You decrease 
the dose of hydrochlorothiazide to 12.5 mg 
once daily and add ramipril 10 mg to add 
benefit of kidney protection in type 2 DM 
patients. Based on abnormal ECG and his 
risk factors for CAD you decide to order 
persantine stress test (since he is not physi-
cally able to run for the treadmill test) and 
refer him to cardiology. You consider start-
ing him on ASA 81 mg/day. You also con-
sider referral to a chiropodist to help him 
with foot care. You prescribe him a proton 
pump inhibitor to see if it helps with his 
GERD symptoms. You also recommend 
that he start taking Vitamin D 2000 IU per 
day. You ask him if he would like to talk 
about his weight. In collaboration with the 
patient, both you and Mr. W decide you 
will refer him for a medical weight loss 
program.

The case of Ms. H
Ms. H is a 39-year-old female who is a new 
client at your family health team (FHT). 

(continued)

(continued)
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She has been seeing a social worker at the 
FHT for supportive counselling related to a 
relationship breakdown. During team 
rounds, the social worker reports that Ms. 
H has a history of depression but this has 
been well controlled with an antidepressant 
and Ms. H’s current low mood is probably 
situational. However, the social worker 
raises concerns about Ms. H’s increasing 
weight. She has gained 20 lbs in the last 2 
months and reports of increasing fatigue 
and daytime sleepiness. The social worker 
(SW) was concerned that Ms. H almost fell 
asleep at the wheel while driving her kids 
home from school last week. The social 
worker (SW) has advised Ms. H not to drive 
until she is referred to the medical team for 
a complete history and physical.

Upon reviewing her file, it is noted that 
she has a history of menorrhagia, dysmen-
orrhea, irregular periods, and difficulty get-
ting pregnant. She was diagnosed with 
fibromyalgia 3 years ago and She was also 
recently diagnosed with hypertension. Her 
history is negative for asthma or COPD. She 
has a positive family history of obesity and 
first- and second-degree relatives diag-
nosed with uterine cancer.

Ms. H reports that she has been feeling 
increasingly sleepy for the last 6 weeks. 
She notes that she has not been sleeping 
well, but attributes this to the stress she is 
experiencing as a result of her 6-year rela-
tionship breakdown. She indicates that her 
fibromyalgia pain has been getting worse 
with severity, up to 8/10, which interferes 
with her ability to care for her two children 
at times. She also reports that she gets very 
short of breath after climbing 1/2 a flight of 
stairs. She notes that she is currently men-
struating, but that this is her first menstrua-
tion in 6 months and that it is very heavy, 
with clots and is now into its tenth day.

Her current medications are Cipralex 
40 mg OD, Lyrica 25 mg qhs, Naproxen 
250 mg prn, and Lisinopril 20 mg OD.

On physical examination, Ms. H appears 
her stated age. She is noted to have hirsut-
ism, most notably on her upper lip and 
chin. Her vital signs are as follows: BP 
132/80, HR87, RR 24, O2 sat on room air 
93 %. She is notably obese with much of 
her weight concentrated centrally. Her BMI 
is calculated at 39 kg/m2 with a waist cir-
cumference of 151 cm. She states that she 
has gained most of her weight in the last 2 
years after she stopped smoking.

Her respiratory exam reveals clear air 
entry bilaterally, slightly decreased to the 
bases. Her abdominal exam revealed that 
she had tenderness in the suprapubic 
region, a non-palpable liver, and no 
rebound tenderness. Her JVP is normal and 
she has mild, non-pitting ankle and lower 
leg edema. There are no lesions or discol-
oration of her lower legs. Pedal pulses are 
palpable but tibial pulses are not palpable 
mainly due to ankle edema.

A STOP-BANG screening for sleep 
apnea is completed and Ms. H scores 6/8 
which indicates probable sleep apnea. She 
is referred for a diagnostic sleep study. Ms. 
H is asked if she would like to discuss her 
weight as this may be contributing to her 
low energy. She is happy to discuss it but 
doesn’t know what to do because she states 
that she has tried “everything” and always 
regains the weight “and more.” On hearing 
that there are some medical and surgical 
weight loss options that are covered by pro-
vincial healthcare, Ms. H agrees to be 
referred to a medical weight loss program.

Ms. H’s sleep study reveals severe 
apnea (AHI of 32) with desaturations down 
to 81 % especially while supine. She is pre-
scribed CPAP at 10 cm H2O. She is having 
difficulty tolerating the CPAP mask and is 

(continued)

(continued)
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working with the retail outlet that she 
rented the CPAP machine from to find a 
type of mask that she is able to wear at least 
4 h per night. At her 3 month follow-up, 
she reveals that she is using a nasal pillow 
mask for most of the night and is feeling a 
little more rested. She no longer falls asleep 
while driving. However, her energy level is 
still not very good.

You order CBC, ferritin, TSH, bHCG, 
and CR. The results come back as: 
Hemoglobin 112 (range 120–160 g/L), 
MCV 78.4 (range 80–95 fL), ferritin 9 
(range 11–307 μg/L), TSH 6.76 (range 0.2–
4.0 mU/L), bHCG negative, CR clearance 
85 (range 50–98 mL/min). You have also 
completed a pap smear that was negative 
for abnormal cells. To r/o mild heart failure 
(which is low on the differential), you have 
also ordered a 2D Echo which was within 
normal limits. Although the TSH is high, 
you will just monitor this since it is not 
high enough to warrant supplementation at 
this time. You had also considered referring 
Ms. H to a rheumatologist to rule out auto-
immune disease such as lupus based on her 
history of obesity and recent fatigue symp-
toms. However based on the findings of 
severe OSA and iron deficiency anemia, 
you choose to defer this for now.

Ms. H’s iron deficiency anemia is pre-
sumably due to anemia of chronic disease 
exacerbated by her recent menorrhagia. 
You decide to start an iron supplement such 
as ferrous fumarate (Palafer) 300 mg once 
daily and order a pelvic ultrasound. This 
reveals multiple ovarian cysts and a fairly 
large uterine mass, most likely a fibroid. 
You decide to refer Ms. H to a gynecologist 
to r/o polycystic ovarian syndrome (PCOS) 
and endometrial fibroids. Gynecological 
CA is also on the differential.

The gynecologist rules out CA with a 
biopsy of her uterine mass but diagnoses 
Ms. H with PCOS and endometriosis. She 

starts Ms. H on Metformin 500 mg BID 
and schedules her for a uterine artery abla-
tion procedure.

To better manage her pain, you increase 
her Lyrica dosing to 25 mg BID. This helps 
somewhat so you consider referring her to 
a chronic pain clinic for further titration of 
the Lyrica as well as other pharmacological 
and non-pharmacological therapies such as 
Tai Chi, acupuncture, and CBT.

(continued)
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This chapter will explore medical treatments and 
potential surgical options for treating severe obe-
sity. Medications commonly used for weight loss 
will be summarized including potential limita-
tions. A brief description of bariatric surgery pro-
cedures will be illustrated followed by a summary 
of the risk-adjusted outcomes as well as rates of 
improvement of obesity-related comorbidities.

6.1  Evidence for Medical 
Treatments of Obesity

The management of an obese adult should begin with 
the determination of the patient’s BMI and waist cir-
cumference. If the BMI is found to be greater than 25 
or the waist circumference is above the cut-off point 
for the patient’s ethnicity, investigations must be 
undertaken to assess for the presence of comorbidities 
[1]. Major obesity- related medical problems include 
type 2 diabetes mellitus, hypertension, dyslipidemia, 
cardiovascular disease, and sleep apnea [2].

The first step in the management of the obese 
patient is lifestyle modification with interven-
tions aimed at diet, exercise, and behavioural 
modification. Pharmacotherapy may be used as 
an adjunct to lifestyle modification in patients 
with a BMI ≥27 with one of more obesity-related 
comorbidities or in patients with a BMI ≥30 with 
or without associated risk factors [1].

Drugs currently approved by the United States 
Food and Drug Administration (FDA) for the 
treatment of obesity include orlistat, lorcaserin, 
and noradrengeric agents including phentermine, 
diethylpropion, phendimetrazine, and benzphet-
amine [3].

6.1.1  Orlistat

Orlistat inhibits the actions of gastric and pancre-
atic lipases, thus decreasing the absorption of 
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dietary fat [4]. A systematic review by Yanovski 
et al., analyzing Orlistat 120 mg trails, found that 
35–73 % of participants in the treatment group 
achieved a ≥5 % weight loss at 1 year [3]. Weight 
loss was found to be maintained up to 24–36 
months with continued use of Orlistat [5]. The 
XENDOS trial which followed 3305 patients 
treated for up to 4 years found that Orlistat 
decreased body weight by 2.7 % more than pla-
cebo [6]. They also found a 37 % reduction in the 
conversion from impaired glucose tolerance to 
diabetes mellitus [6]. In a systematic review and 
metanalysis of randomized control trials (RCT) 
conducted by Zhou et al., Orlistat was found 
improve cardiovascular risk factors by decreas-
ing total cholesterol, low density lipoprotein, 
fasting glucose, and systolic and diastolic blood 
pressure [7]. The major side effects resulting 
from the use of orlistat are gastrointestinal and 
include flatus with discharge, oily spotting, fecal 
urgency, fatty/oily stool, oily evacuation, fecal 
incontinence, and increased defacation [8]. Rare 
cases of severe liver injury have been reported 
with the use of Orlistat [9].

6.1.2  Lorcaserin

Lorcaserin is a selective agonist of the serotonin 
2C receptor resulting in appetite suppression [10]. 
In a large, multi-centre, placebo-controlled trial, 
Smith et al. showed that 47.5 % of patients in the 
lorcaserin group compared to 20.3 % of patients in 
the placebo group achieved ≥5 % of their body 
weight at 1 year [11]. Furthermore, this weight 
loss was maintained in a greater proportion of 
patients who continued lorcaserin use (67.9 %) 
compared to placebo (50.3 %) at the end of 2 years 
[11]. A second large RCT of 4008 participants 
similarly found that significantly more patients 
treated with lorcaserin 10 mg BID (47.2 %) versus 
placebo (25.0 %) had lost at least 5 % of their base-
line body weight [12]. Lorcaserin use was associ-
ated with a significant decrease in blood pressure, 
total cholesterol, low density lipoprotein, and tri-
glycerides; as well as improved glycated hemoglo-
bin concentrations in diabetic patients [3, 13]. The 
most commonly reported side effects of the drug 
were headache, nausea, and dizziness [12].

6.1.3  Noradrenergic Agents

Phentermine, diethylpropion, benzphetamine, 
and phendimetrazine are sympathomimetic 
drugs that induce weight loss by reducing appe-
tite through the activation of adrenergic and 
dopaminergic receptors [14]. They are all 
approved for short-term (12 weeks) treatment of 
obesity [3]. There is limited high-quality data on 
the efficacy of this class of drugs for the treat-
ment of obesity. Phentermine is the commonly 
prescribed drug obesity medication in the United 
States [15]. The longest double-blind trial on the 
use of phentermine evaluated its continuous and 
intermittent use compared to placebo over a 
36-week period [16]. Greater weight loss was 
seen in those who received phentermine continu-
ously (12.2 kg) or intermittently (13.0 kg) com-
pared to placebo (4.8 kg) [16].

Phentermine and diethylpropion are classified 
as schedule IV drugs by the United States Drug 
Enforcement Agency (DEA). Benzphetamine 
and phendimetrazine are classified as schedule 
III drugs [9]. This regulatory classification indi-
cates potential for abuse, though this potential is 
low. Common adverse effects of this drug class 
include insomnia, elevated heart rate, dry mouth, 
dizziness, and headache [3].

6.2  Types of Weight Loss Surgery

The National Institutes of Health consensus state-
ment on gastrointestinal surgery for severe obe-
sity (1991) recommends the consideration of 
bariatric surgery in patients with BMI ≥40 or 
BMI ≥35 with severe comorbid disease [17].

Several high-quality studies have demon-
strated the superiority of bariatric surgery com-
pared to conventional medical treatment options 
for obesity. A systematic review of randomized 
control trials by Gloy et al. demonstrated that 
bariatric surgery resulted in greater weight loss 
and higher remission rates of Type 2 diabetes and 
metabolic syndrome compared to non-surgical 
treatments [18]. A randomized control trial by 
Schauer et al. assessed 3-year outcomes of inten-
sive medical therapy alone or in combination 
with Roux-en-Y gastric bypass or sleeve gastrec-
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tomy [19]. Five percent of patients in the medical 
therapy group achieved glycemic control com-
pared to 38 % of patients who underwent a 
 Roux- en- Y gastric bypass and 24 % of those who 
received a sleeve gastrectomy [19]. Additionally, 
patients in the surgical group had a greater reduc-
tion in body weight and improvement in quality 
of life compared to the medical group [19]. Most 
recently, Mingrone et al. published the results of 
a randomized control trial comparing the 5-year 
outcomes of bariatric surgery to conventional 
medical treatment in obese patients with Type 2 
diabetes [20]. In this study, 50 % of patients in the 
surgical group maintained remission of their dia-
betes at 5 years compared to none of the patients 
in the medical treatment group [20]. The surgical 
group also experienced greater weight loss, along 
with significant reductions in plasma lipids, car-
diovascular risk, and overall medication use [20].

The two primary mechanisms by which bar-
iatric surgery results in weight loss are restriction 
and malabsorption. Currently performed proce-
dures may rely on a single mechanism or a com-
bination of the two. Restrictive procedures reduce 
the number of calories the patient can ingest by 
limiting the size of the gastric reservoir. 
Malabsorptive procedures result in weight loss 
by bypassing a portion of the intestine where 
calories are absorbed. Laparoscopic adjustable 
gastric banding (LAGB) and sleeve gastrectomy 
(LSG) are purely restrictive procedures currently 
in use. Roux-en-Y gastric bypass combines fea-
tures of restriction and malabsorption.

6.3  Contemporary Procedure 
Descriptions

6.3.1  Laparoscopic Sleeve 
Gastrectomy

In this technique, most of the greater curve of the 
stomach is removed laparoscopically, thus decreas-
ing the volume of the gastric reservoir (Fig. 6.1) 
[21]. The gastric antrum is divided 5–6 cm from the 
pylorus and a stapled sleeve is then created around 
a 32–50F bougie [22]. The sleeve gastrectomy orig-
inated as the initial part of the duodenal switch 
operation. It was offered as the first stage procedure 

to super obese patients (BMI ≥60) and was noted to 
result in weight loss sufficient enough to make the 
second stage of the duodenal switch unnecessary 
[22]. The major but rare complication of this proce-
dure is leakage along the staple line that may require 
revision [23]. LSG has morbidity and effectiveness 
positioned between LAGB and laparoscopic Roux- 
en- Y gastric bypass (LRYGB) [24].

6.3.2  Laparoscopic Adjustable 
Gastric Banding

An adjustable silicone band is placed laparoscopi-
cally around the cardia of the stomach, 1–2 cm 
below the gastroesophageal junction and locked 
into place (Fig. 6.2) [21]. The band is connected to 
a port located in the subcutaneous tissue. Injection 
and withdrawal of saline via the port controls the 
tightness of the band and thus the degree of restric-
tion offered by it [25, 26]. LAGB placement 
accounted for 46 % of all bariatric procedures per-
formed in American College of Surgery accredited 
centres in 2011 [24]. Early complications of the 
procedure are rare and include slippage, obstruc-
tion, gastric or  esophageal perforation, and port site 

Gastric “sleeve’’

Pylorus

Fig. 6.1 Sleeve gastrectomy. From Jones DB, Maithel 
SK, Schneider BE. Atlas of minimally invasive surgery. 
Woodbury CT: Cine-Med; 2006. Copyright Cine-Med 
Inc.; with permission
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infection [27]. The long-term safety and efficacy of 
LAGB is less clear with reported rates of surgical 
failure of up to 40 % at 5 years [28].

6.3.3  Laparoscopic Roux-en-Y 
Gastric Bypass

The restrictive portion of this procedure involves 
the creation of a 20–30 mL gastric pouch from 
the proximal lesser curve of the stomach through 
the sequential firing of a linear stapler [29]. A bil-
iopancreatic limb, an alimentary limb, and a 
common channel result from the creation of the 
Roux-en-Y anastomosis (Fig. 6.3) [21]. The bil-
iopancreatic limb extends from the ligament of 
Treitz to the jejunojejunostomy and is generally 
30–60 cm in length. The alimentary limb extends 
from the gastrojejunostomy to the jejunojejunos-
tomy. It is typically 75–150 cm long and carries 
the ingested food without biliary and pancreatic 
secretions. The common channel refers to the 
remainder of the small intestine extending from 
the jejunojejunostomy to the ileocecal valve [26]. 
LRYGB results in greater reduction in BMI than 

the LSG or the LAGB. The specific surgical com-
plications associated with this procedure include 
anastomotic leak, bleeding, internal hernia, mar-
ginal ulcer, and staple line failure [30]. LRYGB 
is associated with a 30-day mortality of 0.14 % 
and a 30-day morbidity of 5.91 % [24].

6.3.4  Biliopancreatic Diversion

This procedure consists of a distal gastrectomy 
combined with a long Roux-en-Y reconstruction 
[31]. In a variation of the procedure called bilio-
pancreatic diversion (BPD) with duodenal 
switch, the pylorus is preserved and an ileoduo-
denostomy is created distal to the pylorus. In this 
procedure, the length of the common channel 
varies between 50 and 125 cm from the ileocecal 
valve and determines the degree of malabsorp-
tion [26]. There are no clear indications for when 
to perform BPD. It can be considered in super 
obese patients, given its superior weight loss 
results compared to LRYGB [32].

Gastric band

Subcutaneous injection port

Tube to
carry fluid

Fig. 6.2 Laparoscopic adjustable gastric band. From 
Jones DB, Maithel SK, Schneider BE. Atlas of minimally 
invasive surgery. Woodbury CT: Cine-Med; 2006. 
Copyright Cine-Med Inc.; with permission

Alimentary
limb

Transverse
mesocolon

Biliopancreatic
limb

Common
channel

Fig. 6.3 Laparoscopic Roux-en-Y gastric bypass. From 
Jones DB, Maithel SK, Schneider BE. Atlas of minimally 
invasive surgery. Woodbury CT: Cine-Med; 2006. 
Copyright Cine-Med Inc.; with permission
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6.4  Outdated Procedures

6.4.1  Jejunoileal Bypass

In this procedure, the jejunum is divided proxi-
mally; variable lengths of small intestine are then 
excluded before this segment of jejunum is anasto-
mosed distally to the ileum. The jejunoileal bypass 
has been abandoned due to reports that greater than 
20 % of patients who underwent this procedure 
developed life-threatening complications [33]. 
These complications include progressive liver dis-
ease, intractable diarrhea and electrolyte abnormal-
ities, kidney stones and renal failure resulting from 
hyperoxaluria, and migrating arthralgias [33].

6.4.2  Vertical Band Gastroplasty

A vertical staple line is used to partition the upper 
portion of the stomach, which results in the forma-
tion of a tight outlet. This outlet is then wrapped 
with a band or mesh to prevent dilation over time 
[26]. This procedure has been abandoned due to 
failure to maintain weight loss over time [34]. 
Furthermore, up to 56 % of patients undergoing 
this procedure ultimately require revisional sur-
gery due to complications such as leakage and fis-
tula formation, scarring and stricture formation, 
and gastroesophageal fistula formation [26, 35].

6.5  Evidence for Treating Severe 
Obesity

The prospective, controlled Swedish Obesity 
Subjects study followed over 4000 obese patients, 
with half undergoing a bariatric procedure and a 

matched control group undergoing conventional 
treatment [36]. The study reported on mortality 
over a 10.9 year period, with a 99.9 % follow-up 
rate. The hazard ratio (adjusted for sex, age, and 
risk factors) for the surgery group was 0.71 com-
pared to the control group [36]. Thus, the study 
demonstrated that bariatric surgery is associated 
with decreased overall mortality [36].

In 2011, the American College of Surgeons—
Bariatric Surgery Centre Network (ACS-BSCN) 
published its first report on the safety and effi-
cacy of LAGB, LSG, and LRYGB [24]. At 1 
year, patients undergoing LAGB, LSG, and 
LRYGB had a BMI reduction of 7.05, 11.87, and 
15.34, respectively [24]. Additionally, the 
clinical efficacy of these procedures for the treat-
ment of five weight-related comorbidities was 
assessed; these included diabetes, hypertension, 
hyperlipidemia, obstructive sleep apnea (OSA), 
and gastroesophageal reflux disease (GERD). In 
diabetic patients, 44 % had resolution or 
improvement of their disease following LAGB, 
55 % following LSG, and 83 % following 
LRYGB [24]. Forty-four percent of hypertensive 
patients had disease resolution or improvement 
after LAGB, 68 % after LSG, and 79 % after 
LRYGB [24]. Similar results were seen for the 
remaining three comorbidities studied with the 
efficacy of LSG lying intermediate between that 
of the LAGB and the LRYGB (Table 6.1) [24]. 
In obese patients with uncontrolled Type 2 dia-
betes mellitus, Schauer et al. reported that 3 
years of intensive medical therapy combined 
with bariatric surgery resulted in better glycemic 
control than medical therapy alone [19]. In a 
study by Pournaras et al., 72 % of diabetic 
patients undergoing gastric bypass were deemed 
to be in remission from their disease and 

Table 6.1 Rates of improvement or resolution of obesity-related comorbidities by bariatric surgery type [8]

1 year outcome Laparoscopic RYGB Lap sleeve gastrectomy Lap band

Reduction in BMI (kg/m2) −15.34 −11.87 −7.05

Diabetes 83 % 55 % 44 %

Hyperlipidemia 66 % 35 % 33 %

Hypertension 79 % 68 % 44 %

Obstructive sleep apnea 66 % 62 % 38 %

GERD 70 % 50 % 64 %

6 Overview of Medical and Surgical Treatment of Severe Obesity
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improvements in insulin resistance have been 
found to precede weight loss [37]. Bariatric sur-
gery is also found to be associated with improved 
glycemic control in non-morbidly obese patients 
with BMIs between 30 and 35 [38].

A large, prospective, multicentre, observa-
tional study of 30-day outcomes by the 
Longitudinal Assessment of Bariatric Surgery 
(LABS) consortium demonstrated a low 30-day 
rate of death among patients undergoing Roux- 
en- Y gastric bypass or LAGB of 0.3 % [39]. The 
rate of 30-day morbidity was also found to be 
low with 4.3 % of patients having at least one 
major adverse outcome [39]. The advent of lapa-
roscopic bariatric procedures has greatly 
improved the safety profile of these interven-
tions. 30-day rate of death was 2.1 % for open 
Roux-en-Y gastric bypass compared to 0.2 % for 
LRYGB [39]. Of the three most commonly per-
formed laparoscopic bariatric procedures, the 
morbidity associated with LSG (5.61 %) is inter-
mediate between that of LAGB (0.92 %) and 
LRYGB (5.91 %) [8]. Similarly, the mortality 
risk associated with LSG (0.11 %) is intermedi-
ate between than of LAGB (0.05 %) and LRYGB 
(0.14 %) [24] (Table 6.2).

6.6  Summary and Take Home 
Messages

In this chapter, we have reviewed common medi-
cal treatments for obesity and have provided an 
overview of bariatric surgery procedures, specifi-
cally contrasting contemporary and older proce-
dures. The following are key points outlined in 
this chapter:

• Pharmacotherapy can help in the treatment of 
obesity; however, it has better outcomes when 
combined with diet, lifestyle changes, and 
exercise.

• There are a number of bariatric procedures for 
the treatment of obesity and each procedure 
has its unique mechanism of action—be it 
restrictive, malabsorptive, or combined.

Table 6.2 Risk-adjusted outcomes for bariatric cases 
performed at ACS-BSCN accredited centres [8]

Laparoscopic 
RYGB (%)

Lap sleeve 
gastrectomy 
(%)

Lap 
band 
(%)

30-day 
mortality

0.14 0.11 0.05

1-year 
mortality

0.34 0.21 0.08

30-day 
morbidity

5.91 5.61 0.92

Readmission 6.47 5.40 1.71

Reoperation 5.02 2.97 0.76

Case Vignettes

Mr. Z has struggled with his weight for 
years. He has tried different diet programs 
and different medications, including 
Orlistat and Phentermine, with initial 
reduction in his weight followed by regain 

of his weight and more. He is frustrated 
with his weight, physical limitations, and 
uncontrolled hypertension. At his last med-
ical appointment, he noted further weight 
gain and his most recent BMI is 55 kg/m2.

Mr. Z is concerned about the idea of 
weight loss surgery and is particularly anx-
ious about the risks of surgery. He meets 
with the bariatric surgery program’s surgeon 
and has an opportunity to discuss the risks 
and available procedures. After completing 
a series of pre-surgery assessments through 
the bariatric surgery program, Mr. Z decides 
with his surgeon that the LSG is the most 
suitable procedure considering his concerns 
about complications, long-term effects of 
malabsorption, and the treatment effect on 
his poorly controlled hypertension.

Three months later, Mr. Z underwent 
laparoscopic sleeve surgery with no com-
plications. His hypertension resolved 
within the first 6 months of the procedure. 
His mobility has improved and he feels 
more energetic. He started incorporating 
daily walks and attending a regular support 
group for eating healthy.
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• Each bariatric procedure has different rates of 
improvement of obesity-related comorbidities 
with the evidence favouring LRYGB.

• Risk-adjusted outcomes for mortality, mor-
bidity, and readmission favour LAGB; how-
ever, this lower risk should be balanced against 
its reduced obesity-related comorbidity treat-
ment effect.
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7.1  Introduction

Severe obesity has significant comorbidity with a 
range of psychiatric disorders. Untreated psychi-
atric disorders have a significant negative impact 
on health outcomes, including the management 
of obesity. There is increasing recognition that 
integrated behavioral health care improves both 
health and psychological outcomes while remain-
ing cost-effective. This chapter provides a brief 
overview of the history of integrated behavioral 
health care and discusses possible applications to 
the treatment of severe obesity. We also review 
the limited literature examining integrated and 
collaborative care for patients with obesity.
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Case Vignettes

Mrs. R is a 38-year-old separated woman 
who presents to a family medicine clinic to 
establish care as her previous provider 
recently retired. Her medical history is 
notable for hypertension and migraine 
headaches. Her medications are lisinopril 
40 mg daily, fluoxetine 20 mg daily, and a 
multivitamin. She has no complaints on 
review of systems. Her height is 64 
in/162.56 cm and her weight is 
271 lb/123 kg, BMI 46.5. Her PHQ-9 is 10, 
indicating moderate depression, with 
which she was diagnosed two months ago. 
Her blood pressure is 148/92 and all other 
vital signs are within normal limits. Her 
exam is notable only for obesity. She had 
been overweight as a teenager and has not 
been able to sustain weight loss for any 
period as an adult. After the birth of her son 
5 years ago, she “just kept gaining” and 
estimates that her weight has been rela-
tively steady over the past year despite 
attempts to lose weight by reducing sugar 
intake and not snacking after dinner. She 
states that she wants to lose weight, but 
struggles to “be good” and will overeat in 
social situations and when she has a deadline 
at work and has to work late. Since separat-
ing from her husband 3 months ago, she esti-
mates that she has gained 15 lbs/6.8 kg. 

(continued)
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Severe obesity is a complicated medical 
condition with implications for physical and psy-
chological health. As with many other compli-
cated chronic conditions, it is virtually impossible 
for a primary care provider to satisfactorily 
address all potential comorbidities within a sin-
gle 15-min office visit. Further, primary care 
physicians often lack confidence and training to 
address behavioral and psychological issues that 
frequently occur in the severely obese.

While obesity is not itself a psychiatric dis-
order, patients with severe obesity are more 
likely than controls to have more than one men-
tal health diagnosis as compared to non-obese 
controls (17.1 vs. 62.5 %) [1]. As discussed 
later in this book, the risk for suicidal ideation 
and suicide attempts is higher in obese patients 
than in those who are normal weight or over-
weight [2].

The directionality of the obesity-mental health 
relationship is unknown, but some work suggests 
that the stigma of being obese may contribute to 
some psychiatric burden [3]. While reduction in 
weight has been associated with improvement in 
mental health [4], multiple studies suggest the 
presence of untreated or undertreated psychiatric 
illness may hinder weight loss efforts. Further, 
many psychiatric medications are associated with 
weight gain, perhaps contributing to obesity in 
patients with mental illness [5].

Given both the high rates of psychiatric ill-
ness in the severely obese as well as the potential 
contribution of psychiatric illness to obesity, 
psychosocial providers (e.g. therapists, psychiat-
ric nurses, psychologists, and psychiatrists) play 

an important role in the treatment of obesity and 
comorbid psychiatric disorders. Models exist for 
incorporating psychosocial treatment into the 
management of chronic illness, although little 
has been written specifically about psychosocial 
care for obesity in the medical setting. There is 
sufficient evidence for the chronic care model 
(CCM) in the management of diabetes and major 
depressive disorder, conditions that share psy-
chological, behavioral, and physical characteris-
tics with severe obesity. Several models for 
integrating psychosocial care into the manage-
ment of the severely obese patient will be 
examined.

7.2  Opportunities 
with Integrated Care

The Institute of Medicine specifically added 
mental and emotional health to its definition of 
primary care in 1996; and the World Health 
Organization emphasizes behavioral health as 
part of a population-based primary care strategy. 
The American Psychiatric Association, American 
Society of Addiction Medicine, American 
Psychological Association, and American 
Academy of Family Physicians all support inte-
gration of behavioral health care in the medical 
setting. A movement toward the patient-centered 
medical home (PCMH) has emerged as one way 
to integrate behavioral and medical health ser-
vices. In the United States, the Affordable Care 
Act incentivizes the development of Medicaid 
health homes, with behavioral health care as part 
of the primary care delivery system.

Medical providers (particularly PCPs) provide 
most of the mental health care in the United States 
[6]. One third of patients with a mental health 
diagnosis receive care exclusively from their pri-
mary care physician [6]; 56 % of patients would ini-
tially go to their primary care provider for mental 
health treatment compared to 26 % who would go to 
a mental health provider [7]. Among the reasons for 
preferentially seeing a PCP for mental health con-
cerns are the stigma associated with receiving men-
tal health treatment, limited mental health, and 
limited access to mental health providers. 

She has considered bariatric surgery, but 
worries about possible medical complica-
tions as well as lifetime behavioral changes. 
She does not wish to pursue pharmacologi-
cal treatments, saying that she “knows 
what to do, I just have to do it.” She has 
never sought group or individual therapy 
and denies a history of anxiety, mania, sub-
stance use, or other psychiatric illness.

(continued)
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Integrating medical and behavioral health care 
addresses these issues and enhances the ability to 
meet more of a patient’s needs.

The high rates of mental health treatment in 
the primary care setting match current prescrib-
ing practices. In 1993–4, PCPs prescribed 55 % 
of anxiolytics, 40 % of antidepressants, 54 % of 
stimulants, and 30 % of antipsychotics in the 
United States [8]. A 2009 survey of a national 
prescribing database found an increase in these 
numbers: primary care providers prescribed 65 % 
of anxiolytics, 62 % of antidepressants, 52 % of 
stimulants, 37 % of antipsychotics, and 22 % of 
antimanic agents [9]. In this survey, psychiatrists 
prescribed only 23 % of psychotropic medica-
tions in the United States.

Yet many with psychiatric illness receive no 
care at all: 60 % of patients with a mental condi-
tion do not receive any behavioral health services 
[10]. Reasons for this include poor behavioral 
health insurance coverage, lack of mental health 
providers, and patients’ belief that their symp-
toms do not require treatment [2, 11, 12].

7.3  Barriers to Integrated Care

Historically, behavioral and physical health care 
have operated in silos, with primary care provid-
ers reporting low levels of knowledge and com-
fort with respect to treating mental health 
conditions [13]. In addition, training and care 
delivery in each area are remarkably different 
and most providers require specific training to 
enable them to work in an integrated setting. 
There will need to be more emphasis on provid-
ing this training and experience to providers 
before they enter the work force [14].

Regulatory requirements, which vary by loca-
tion and discipline, present another potential hur-
dle in the integration of mental health in the 
medical setting. Credentialing, restrictions on 
sharing protected health information, and reim-
bursement are all complex processes in behavioral 
health settings. These factors must be taken into 
account in the development of integrated pro-
grams. Cohen provides an in-depth discussion of 
key areas for consideration of the successful inte-
gration of primary care and behavioral health [15].

SAMHSA estimates that the Affordable Care 
Act will provide behavioral health coverage to 60 
million US citizens, increasing the demand for 
therapists, psychologists, and psychiatrists [16]. 
Unfortunately, this comes at a time when there is 
a pronounced workforce shortage of 1800 psy-
chiatrists and 6000 core mental health profes-
sionals, including social workers, therapists, 
psychologists, and psychiatric nurses [17]. As 
with other fields of medicine, this shortage is 
most pronounced in rural areas; of the 55 % of 
counties with no practicing mental health provid-
ers, all are rural. An examination of the distribu-
tion of primary care providers, psychiatrists, and 
psychologists shows that many rural areas do not 
have mental health providers rendering integrated 
care an unattainable option [18]. The reasons for 
this are numerous: low compensation, limited 
behavioral health insurance coverage in rural 
areas, high turnover, uneven concentration of 
providers in urban and suburban areas, and nega-
tive stigma associated with mental illness and the 
mental health profession [19].

The stigma associated with behavioral health 
treatment is a compelling barrier that persists for a 
significant minority of patients, particularly older 
patients, those from ethnic and racial minorities, 
and those in rural settings [6, 20]. Integration of 
behavioral health into the primary care setting is 
likely to increase access for patients who do not 
wish to be seen at a behavioral health- only clinic. 
Further, decision support services allow the PCP to 
treat the patient in consultation with a mental health 
provider (frequently a psychiatrist); this allows for 
high quality, empirically supported expert care 
while preserving patient comfort with their PCP.

7.4  Models of Integrated Care

There is variability in the degree of collaboration 
and integration between behavioral and physical 
health programs, ranging from primary care and 
behavioral health discussing shared patients as 
needed to providing services simultaneously [13]. 
Blount described three different levels of col-
laboration and integration to help clarify different 
options and to enhance understanding of research 
[21]. The first category Blount addresses is 
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coordinated services, which entail communication 
when necessary about shared patients even though 
care delivery is in separate settings. The success of 
this category is dependent on the commitment of 
providers to this practice and is quite variable. 
Colocation is the next category described and con-
sists of shared space for medical and mental health 
providers. This enhanced proximity results in 
improved communication, education, and quality 
of patient care, but does not necessarily involve 
structured communication and coordination 
between teams. Finally, Blount discusses true inte-
grated care which involves a team approach result-
ing in one, joint treatment plan [21].

Wagner initially described the chronic care model 
(CCM) in 1996, recognizing that most primary care 
delivery systems were designed for acute issues 
rather than management of chronic conditions. In 
reviewing programs that successfully manage 
chronic illnesses, he found four key factors [22]:

 1. Patients and providers collaborate on treat-
ment priorities,

 2. A clear plan is developed to target priorities 
and reach goals,

 3. Education and behavioral support are pro-
vided, and

 4. There is regular follow-up.

Bernstein describes the use of patient-centered 
medical homes (PCMH) to treat patients with 
obesity and associated complications. The team 
would potentially consist of a primary care pro-
vider, behavioral health provider, dietician, pro-
fessionals to help with levels of physical activity, 
and case managers [23].

7.5  Evidence in Support 
of Collaborative Care Models 
Outside of Obesity

While the available evidence does not specifi-
cally address collaborative care for patients with 
severe obesity, much has been published on inte-
grated care for depression, anxiety, at-risk alco-
hol use, and ADHD. A 2012 Cochrane Review 
found significantly greater improvement in anxi-

ety and depression outcomes for adults treated 
under a collaborative model of care than those 
treated by traditional means [24]. A randomized 
trial of adolescents with depressive disorders was 
similarly encouraging, demonstrating greater 
improvement with integrated care than care as 
usual at 12 months [25]. Several specific models 
have been extensively researched and warrant 
further discussion:

7.5.1  IMPACT: Depression Care 
Management

The Improving Mood-Promoting Access to 
Collaborative Treatment (IMPACT) model for 
depression has been found effective in numer-
ous high-quality studies [26, 27]. These stud-
ies have spanned a range of health care settings 
and have been consistent with a variety of 
chronic medical illnesses, including cancer 
and diabetic populations [28]. This model 
incorporates depression screening with a 
depression care manager (typically a mid-
level provider) who provides evidence- based 
treatment and monitoring. A psychiatrist con-
sults on patients who do not respond to care as 
expected [26, 27].

7.5.2  SBIRT: At-Risk Substance Use

The Screening, Brief Interventions, Referral to 
Treatment (SBIRT) model is effective with sub-
stance use disorders in primary care settings 
[29]. In this model, an evidence-based screen-
ing (i.e. AUDIT) is used to determine the risk 
of the patient’s alcohol use. Patients with mod-
erate to high-risk drinking receive a brief inter-
vention (based on the principles of Motivational 
Interviewing), while patients who meet criteria 
for a substance use disorder are referred to spe-
cialty treatment. Few studies have looked at 
MI/SBIRT in obesity and weight management; 
those that have been published suggest a dose 
response, with greatest weight loss in patients 
who received intensive behavioral interven-
tions [29].

W. Lundblad et al.
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7.5.3  PRISM-E: Enhanced Referral 
vs. Integrated Care

The Primary Care Research in Substance Abuse 
and Mental Health Care for the Elderly 
(PRISM-E) study compares outcomes in patients 
seen at the primary care office by an integrated 
behavioral health team (including licensed thera-
pists, psychiatric nurses, and psychiatrists) 
against those referred to specialty mental health 
care services. While 6-month outcomes were the 
same for those in both groups, patients with 
major depressive disorder assigned to integrated 
care had superior symptom reduction [30].

7.6  Evidence for Collaborative 
Care in Obesity Management

Severe obesity is a condition that responds to mul-
tidisciplinary chronic care management, which 
includes integrated behavioral health services. 
Challenges with peri-operative patient adherence 
and medical follow-up underscore the need for an 
integrated care approach to bariatric surgery after 
care [31, 32]. Studies have demonstrated that psy-
chosocial factors, such as a history of a substance 
use disorder or living a longer distance from surgi-
cal centers, may decrease patient completion of 
pre-bariatric surgery assessments [33]. Moreover, 
post-operative follow- up with bariatric surgery 
care may be decreased in individuals with more 
avoidant relationship styles [32]. Therefore, collab-
orative care approaches to severe obesity manage-
ment are paramount to addressing challenges with 
patient engagement and psychiatric comorbidity, 
which may complicate patient follow-up care.

While large scale studies of integrated care in 
obesity management are still evolving, there are 
clear recommendations from obesity management 
consensus guidelines, reinforcing the importance of 
a multidisciplinary approach to obesity clinical care 
[34]. Using a chronic care model, Baillargeon et al. 
describe a protocol for using preceptorships and vir-
tual communities to improve primary care manage-
ment of obesity and weight loss [35]. Preliminary 
data on this model has shown improvements in pri-
mary care physicians’ and nurses’ self-efficacy in 
managing obesity within their community settings.

In the Netherlands, the Partnership Overweight 
Netherlands (PON) is a collaborative network 
with multiple healthcare systems and professions 
and was created to facilitate the development and 
implementation of an integrated health standard 
for the management and prevention of obesity 
[36]. The model utilizes a stepped care approach to 
obesity care, matching the level of treatment inter-
vention to the level of weight-related health risk 
based on evidence from national clinical guide-
lines. Moreover, these types of integrated models 
of care in severe obesity management provide 
opportunities for establishing  standardized and 
common pathways of care crossing multiple disci-
plines and healthcare sectors [37].

Future collaborative care models in severe 
obesity management should explore the role of 
integrating professional development programs 
to build capacity in primary care. For example, 
Project Extension for Community Healthcare 
Outcomes (Project ECHO) is a model of health-
care education and delivery providing primary 
and specialty care to chronic disease patient pop-
ulations in rural areas [38]. The Project ECHO 
models have been expanded to obesity manage-
ment and could serve as an additional collabora-
tive care resource for patients across the severe 
obesity management spectrum, including after 
bariatric surgery [39]. As these models emerge, 
evaluation of program results including cost- 
effectiveness will be critical to discerning pro-
gram scalability and the feasibility of broad-scale 
implementation.

7.7  Technology and Integrated 
Care

Telephone care management and telepsychiatry 
have allowed patients in rural or other resource- 
poor settings to access high-quality care without 
travel to a larger medical center. Fortney et al. 
developed a collaborative care model within 
small VA community clinics, in which patients 
with PHQ-9 scores of 12 or greater were enrolled 
in an intervention with both telepsychiatry and 
depression care management. This combination 
increased odds that patients would be both adher-
ent and responsive to treatment at 6 and 12 months 
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[40]. Several models have been developed for 
obesity treatment, with one study of telepsychia-
try for pediatric patients with obesity demonstrat-
ing both feasibility and comparable outcomes 
with respect to BMI reduction and the child 
behavior checklist [41]. Telephone care manage-
ment, in which a provider (usually a nurse) 
speaks with a patient on a regular basis (usually 
every 2 weeks in the acute phase and every 4 
weeks thereafter), has been found to reduce 
symptoms of depression and increase patient-
reported quality of life, while remaining accept-
able to providers and patients [42, 43]. Moreover, 
telephone-based cognitive behavioral therapy 
provides additional interventions that could be 
used in an integrated stepped care pathway for 
post-bariatric surgery care [44, 45].

7.8  Cost

Cost emerges as a concern with any new interven-
tion in health care. It has long been established 
that patients with depression and other mental 
health diagnoses have higher rates of utilization 
and higher health care costs than age- matched 
peers [26]. Diabetes treatment costs are 50 % 
higher in patients with mental health diagnoses; 
and one study estimated the cost of medical care 
for patients with depression to be up to 100 % 
greater than patients without depression [46]. 
Several cost-effectiveness studies have been con-
ducted on integrated care models [47, 48]. These 
cost benefits have been found in patients with 
complex chronic medical issues as well as in 
patients with severe and persistent mental illness.

7.9  Take Home Points

Severe obesity is a condition that responds to 
multidisciplinary chronic care management, 
which includes integrated behavioral health ser-
vices. Further research is needed to determine 
which models are the most feasible, successful, 
and cost-effective. In addition, further clarifica-
tion of which components of programs are criti-
cal to integrated care treatment in obese patient 
populations is needed. Nonetheless, the follow-
ing key points should be considered as part of an 
integrated approach to obesity management:

• Several models for integrated care exist in 
various mental health and physical health set-
tings and can serve as models for integrated 
care in obesity management.

Back to the Case Vignette

As part of the multidisciplinary evaluation, 
Mrs. R underwent dietary, behavioral, and 
psychological evaluation. Given her persis-
tent depressive symptoms after 8 weeks of 
treatment with fluoxetine, the decision was 
made to increase the medication to 40 mg 
daily. She also agreed to a short course of 

CBT for depression and binge eating, 
which was discovered by the dietitian and 
psychologist in the office. She reported a 
long history of loss-of-control eating with 
an average of two subjective binge epi-
sodes per week since age 18, when she 
started university. In the months leading up 
to her marital separation, she found that the 
frequency and size of her binge episodes 
increased and have not abated.

Mrs. R’s case was reviewed at the 
weekly care conference, where the psychi-
atrist recommended increasing her fluox-
etine to 40 mg and beginning CBT to 
address binge eating and residual depres-
sive symptoms. She participated in weekly 
telephone coaching with a psychiatric 
nurse, and kept food logs, which were elec-
tronically shared with the interdisciplinary 
team. In the subsequent 3 months, her 
binge frequency decreased by 50 % and 
binge size decreased 25 % overall. She lost 
6 lb (2.7 kg) and reports less distress around 
food and mealtimes. Her PHQ-9 at 3 
months was 4, indicating that her depres-
sion was in remission.
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• Given the complexity of obesity, an integrated 
care approach can facilitate appropriate post- 
operative screening and treatment of patient 
concerns.

• Integration of technology-enhanced interven-
tions, such as telepsychiatry and telephone- based 
psychosocial treatments, can support stepped-
care models targeting reduced psychiatric burden 
and supporting long-term weight loss.

• Further research evaluating the effective-
ness and cost of these collaborative care 
models in obesity care are needed to determine 
long- term benefit.
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8

Case Vignettes

Ms. Smith is a 30-year-old woman referred 
by her primary care physician for a psychoso-
cial assessment of body image concerns, 
emotional eating, and depression. She also 
reports currently experiencing a number of 
medical complications associated with obe-
sity (current body mass index [BMI] = 40 kg/
m2), including type 2 diabetes and sleep 
apnea. Ms. Smith describes a long- standing 
history of mental health issues beginning at 
age 7 when she first began being bullied by 
her peers for being overweight. She also 
reports being criticized by her parents as 
being “fat” and “lazy” throughout her child-
hood and adolescence. Ms. Smith states that 

these comments precipitated a vicious cycle 
of chronic dieting and emotional overeating, 
which has continued throughout her adult 
life. Ms. Smith also describes her weight as 
an impediment in romantic relationships, 
stating that former romantic partners have 
ended relationships with her because “they 
are embarrassed to have an obese girlfriend”. 
Similarly, she reports a recent experience of 
discrimination in the workplace, in which her 
boss threatened to fire Ms. Smith if she did 
not lose weight to “look better in her uni-
form”. When asked to describe how she cur-
rently feels about her body image and weight, 
Ms. Smith endorses internalizing anti-fat atti-
tudes, stating, “I feel depressed and disgusted 
with myself every time I look in the mirror. I 
am incompetent and unlovable because I can-
not seem to lose weight and keep it off”.

8.1  Introduction

In this chapter, we first review the negative effects 
associated with weight-based stigma and dis-
crimination in individuals with severe obesity, 
challenges with the assessment of these con-
structs, and some promising psychosocial inter-
ventions for stigma reduction. We then provide 
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an overview of body image in individuals with 
severe obesity, including body image concerns, 
the impact of weight loss and psychosocial inter-
ventions on body image, and issues regarding the 
assessment of body image in individuals with 
severe obesity. Finally, we return to the case 
example and discuss some tools that can be used 
to assess weight-related stigma/discrimination 
and body image in individuals with severe 
obesity.

8.2  Weight-Based Stigma 
in Individuals with Severe 
Obesity

Weight-based stigma, defined as negative attitudes 
towards individuals on the basis of their weight 
and shape, is often considered to be the last socially 
acceptable form of bias [1, 2]. Commonly endorsed 
stereotypes about individuals with obesity include 
beliefs that they are lazy, overemotional, sexually 
inexperienced, and lacking self-control [2]. These 
biases are pervasive, and have been reported in 
numerous populations, including children [3], 
high school teachers [4], and college students [5]. 
Even healthcare professionals are not immune to 
weight-based stigma; in fact, anti-fat biases have 
been endorsed by dietetics students [6], registered 
nurses [7], psychologists [8], primary care physi-
cians [9], and healthcare professionals specializ-
ing in obesity [10].

Although some researchers have proposed 
that stigma could be harnessed as an effective 
strategy for targeting public health concerns such 
as obesity [11, 12], there is little evidence to sug-
gest that being a target of weight-based stigma 
improves weight loss outcomes. Experiencing 
weight-based stigma instead produces a paradox-
ical effect [13], such that targeted individuals 
have been found to demonstrate poorer weight 
loss outcomes in a behavioural weight loss treat-
ment program [14], as well as avoidance of exer-
cise [15]. Experimental studies highlight the 
same phenomenon: exposure to weight-based 
stigmatizing news articles actually increases 
caloric consumption among women who self- 
identify as overweight or obese [13]. In addition 

to poorer weight loss outcomes, experiencing 
weight-based stigma is also associated with 
numerous adverse psychological and physical 
health outcomes, including increased rates of 
psychological distress [16], disordered eating 
[16], and suicide ideation [17].

8.2.1  Stigma, Perceived 
Discrimination, 
and Internalized Weight Bias

8.2.1.1  Stigma
According to sociologist Erving Goffman [18], 
stigma is defined as an “attribute that is deeply 
discrediting” for the individual (p. 3). Goffman 
states that there are three different types of 
stigma: “abominations of the body” (i.e. stigmas 
associated with physical disfigurement), “blem-
ishes of individual character” (i.e. characterolog-
ical stigmas such as sexual orientation or mental 
illness), and “tribal stigmas” (i.e. stigmas such as 
race that are passed on from one generation to the 
next; p. 4). Given that obesity is associated with 
physical unattractiveness [19, 20] and a host of 
negative personality characteristics [2], obesity 
can be conceptualized as both a physical and 
characterological stigma [21]. Additionally, 
unlike many other forms of stigma, individuals 
who are overweight or obese are typically con-
sidered to be personally responsible for their con-
dition [22], which in turn makes them more 
vulnerable to the experience of discrimination 
[21]. These findings are consistent with attribu-
tion theory, which proposes that both stigmatized 
individuals and their observers undergo a process 
whereby they seek to determine the cause of a 
stigma (i.e. the reason why an individual is 
obese). Weiner and colleagues [22] describe that 
often the stigma itself (i.e. obesity) is associated 
with an attribution (e.g. laziness, poor self- 
control), which then prevents individuals from 
looking for other plausible causes of an individu-
al’s condition (e.g. genetics, differences in 
metabolism).

Although the majority of research studies thus 
far have focused on individuals’ (both obese and 
non-obese) attitudes towards those with obesity 
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[3–10], more recent studies have begun to focus 
on the experiences of individuals who are over-
weight or obese. With respect to stigma specifi-
cally, researchers have begun exploring 
individuals’ concerns over experiencing weight 
stigma [13, 23], suggesting that even suspecting 
or anticipating weight stigma may lead to delete-
rious outcomes [23].

8.2.1.2  Perceived Discrimination
Weight-based stigma often leads to discrimina-
tory treatment against individuals with obesity, 
which can be defined as “the inappropriate and 
potentially unfair treatment of individuals due to 
group membership” ([24], p. 8). Individuals with 
obesity report experiencing discriminatory treat-
ment in a number of situations, including health-
care, employment, and educational settings, as 
well as within interpersonal relationships [25]. 
Andreyeva, Puhl, and Brownell [26] measured 
the prevalence of perceived discrimination in the 
United States related to individuals’ weight or 
height, and found that the prevalence of perceived 
weight/height discrimination has increased by 
66% in recent years, from 7.3% in 1996 to 12.2% 
in 2006. Although average BMI remained rela-
tively stable across weight categories over the 
10-year period (aside from the category of BMI 
≥ 45 kg/m2), the prevalence of weight/height dis-
crimination nevertheless increased for each BMI 
category for people with a BMI of 27–29 kg/m2 
(overweight) and 31–40 kg/m2 (obese).

Prevalence ratings of perceived discrimination 
increase substantially when considering individ-
uals who are severely obese. Puhl, Andreyeva, 
and Brownell [27] found that 40% of individuals 
with a BMI ≥ 35 kg/m2 reported experiencing 
either some major form of lifetime weight/height 
discrimination (e.g. being denied a bank loan) or 
daily interpersonal discrimination (e.g. being 
called names or insulted), with discrimination in 
employment-based settings occurring most fre-
quently. When comparing the prevalence of 
weight/height discrimination to other types of 
discrimination, weight/height discrimination was 
the third most prevalent form of perceived dis-

crimination for women (following gender and 
age) and the fourth most prevalent form of dis-
crimination among men and women combined 
(following gender, age, and race) [27]. Taken 
together, these findings demonstrate that per-
ceived weight discrimination is highly prevalent 
within society today, and is growing at a rate that 
exceeds the rising prevalence of obesity.

8.2.1.3  Internalized Weight Bias
In addition to examining concerns regarding 
weight-based stigma and perceived discrimina-
tion in individuals with obesity, researchers have 
also begun to assess whether they internalize 
negative attitudes regarding weight. Unlike other 
minority groups (e.g. Asians, gay/bisexual men 
and women), individuals who are overweight or 
obese do not demonstrate a favourable in-group 
bias [1, 28, 29], and instead actually internalize 
anti-fat stereotypes [1, 30, 31].

There are a number of differences between 
individuals with obesity and other stigmatized 
groups (e.g. race, sexual orientation) that may 
account for the lack of favourable in-group bias. 
First, Major, Eliezer, and Rieck [32] highlight 
that individuals often become obese later in life, 
which allows them a substantial amount of time 
to internalize the negative stereotypes against 
those with obesity prior to becoming obese and 
joining that group themselves. Second, individ-
uals who are obese might perceive that they can 
disassociate from the stigmatized group at any 
time by losing weight, which may prevent them 
from connecting to the group and learning to 
dispel negative obesity stereotypes [28]. Finally, 
although most diets do not lead to long-term 
positive health or weight loss benefits [33], obe-
sity is often perceived to be within an individu-
al’s personal control [22]. Given that stigmas 
associated with greater perceived controllability 
have been found to engender less pity, greater 
levels of anger, and less willingness to assist 
[34], individuals who are obese must cope with 
this additional contributor to stigma not present 
in many other stigmatized groups (e.g. race, 
gender, age).

8 Weight-Based Stigma and Body Image in Severe Obesity
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8.2.2  Weight-Based Stigma and 
Negative Outcomes

Research conducted to date demonstrates that 
weight stigma concerns, perceived weight-based 
discrimination, and weight bias internalization 
are each associated with a host of negative out-
comes among individuals who are overweight or 
obese. Controlling for BMI, adverse outcomes 
include increased rates of depression and anxiety 
[35], poorer weight loss treatment outcomes in a 
behavioural weight loss treatment program [14], 
as well as greater impairment in mental and phys-
ical quality of life [36]. Accordingly, Puhl and 
Heuer [37] highlight that weight stigma is a seri-
ous public health concern that must be properly 
addressed in order to target the obesity 
epidemic.

Much of the research examining the relations 
between weight-based stigma and binge eating 
has focused specifically on weight bias internal-
ization. Weight bias internalization has been 
associated with objective binge eating episodes 
in adolescents seeking bariatric surgery [38], and 
with increased binge eating in adult men and 
women with obesity [39], including those seek-
ing weight loss treatment [40]. Similarly, Durso 
and Latner [30] demonstrated that weight bias 
internalization was associated with greater binge 
frequency over a 6-month period in a group of 
adults who were overweight or obese.

The effects of experiencing weight-based 
stigma and perceiving weight-based discrimina-
tion have also been examined in relation to binge 
eating and emotional eating. For example, in a 
sample of adults seeking bariatric surgery, 
Friedman and colleagues [35] found that the fre-
quency of stigmatizing situations experienced 
within the past month predicted greater emo-
tional eating and a current diagnosis of Binge 
Eating Disorder (BED). Furthermore, increased 
frequency of stigmatizing situations has also 
been associated with higher rates of binge eating 
and poorer weight loss treatment outcomes in 
adults enrolled in a behavioural weight loss treat-
ment programme [14]. Finally, Ashmore and col-
leagues [16] found that lifetime occurrence of 

weight stigmatization was associated with 
increased rates of binge eating in adults with obe-
sity. Regarding perceived discrimination, Farrow 
and Tarrant [41] found that perceived weight- 
based discrimination among college students 
with varied BMIs was associated with greater 
emotional eating. Similarly, in a sample of adults 
with varied BMIs, Durso and colleagues [42] 
found that perceived interpersonal discrimination 
(e.g. everyday encounters in interpersonal set-
tings) and institutional discrimination (e.g. per-
ceived job loss due to one’s weight) predicted 
greater emotional eating and higher binge eating 
frequency at 3 months, with stronger relations for 
interpersonal discrimination.

Taken together, these findings demonstrate 
that there is a positive association between expe-
riencing weight-based stigma, perceiving weight- 
based discrimination, and internalizing anti-fat 
attitudes with negative psychological outcomes 
across a variety of populations (e.g. adults with 
obesity, weight loss treatment-seeking adults, 
bariatric surgery-seeking adolescents).

8.2.3  Assessment of Weight-Based 
Stigma and Discrimination 
in Individuals with Severe 
Obesity

There are a number of challenges that impact 
assessment of weight-based stigma and discrimi-
nation. First, although constructs such as weight 
stigma concerns, perceived discrimination, and 
internalized weight bias are related, these terms 
are often erroneously used interchangeably. For 
example, until the development of the Weight 
Bias Internalization Scale (WBIS) [30], which 
measures the extent to which individuals who are 
overweight or obese endorse negative attributions 
about obesity as being true for themselves spe-
cifically, measures of anti-fat attitudes were 
understood as representing weight bias internal-
ization. Durso and Latner [30] posit that holding 
negative attributions towards individuals who are 
overweight or obese does not necessarily indicate 
that individuals hold these beliefs for themselves, 
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necessitating the separation of holding anti-fat 
attitudes towards individuals who are overweight 
or obese, and weight bias internalization (i.e. 
holding these negative attributions about 
oneself).

Second, measures assessing weight stigma 
experiences (i.e. experiencing others making 
negative weight-related assumptions) are often 
confounded with perceived discrimination (i.e. 
the behavioural manifestation of stigma). For 
example, the Stigmatizing Situations Inventory 
(SSI; [43]) is a self-report scale that measures 
frequency of stigmatizing experiences. Three of 
the items on the scale assess the experience of 
having others make negative weight-related 
assumptions (e.g. “having people assume you 
have emotional problems because you are over-
weight”), whereas the remaining items refer to 
experiencing a variety of stigmatizing situations 
such as interpersonal interactions (e.g. “nasty 
comments from children”), physical barriers 
(e.g. “not being able to fit into seats at restau-
rants, theatres, and other public places”), and job 
discrimination (e.g. “losing a job because of 
your size”). Perceived discrimination is typically 
assessed in a similar manner, using self-report 
inventories that measure experiences of discrim-
ination in employment, healthcare, and educa-
tional settings (e.g. “not given a job promotion”), 
as well as in interpersonal interactions (e.g. 
“receive poorer service than other people at res-
taurants or stores”) [26]. Thus, the experience of 
stigmatizing situations and perceived discrimi-
nation are both primarily measuring perceptions 
of interpersonal and institutional discrimination, 
suggesting that the experience of weight-based 
stigma (as it is currently measured) and per-
ceived discrimination may in fact represent the 
same phenomenon.

Third, constructs including weight stigma 
concerns, perceived discrimination, and internal-
ized weight bias are not typically assessed simul-
taneously within one research study, which 
hinders the interpretation of findings within and 
across research studies. For example, in a sample 
of women who were overweight or obese, Pearl, 
Puhl, and Dovidio [44] found that weight bias 

internalization was negatively correlated with 
motivation to exercise and self-efficacy to engage 
in exercise, whereas weight stigma experiences 
were positively correlated with current exercise 
frequency. These findings suggest that varied 
weight stigma constructs may be associated with 
differential health-related outcomes.

Finally, a major limitation with the current 
assessment of weight-based stigma and discrimi-
nation is the lack of widely used measures with 
good psychometric properties. Researchers often 
develop their own individual measures to assess 
the desired constructs within their studies, which 
further hinders cross-study comparisons.

8.2.4  Treatment of Internalized 
Weight-Based Stigma

Studies evaluating the effectiveness of weight- 
based stigma reduction interventions have been 
described as the most needed studies to advance 
society’s understanding of weight-based stigma 
[25]. To date, only one study has examined the 
impact of a therapeutic intervention on internal-
ized stigma and perceived discrimination reduc-
tion in individuals with obesity. Lillis and 
colleagues [45] found that a 6-hour mindfulness 
and acceptance-based workshop that focused on 
teaching participants to mindfully accept (rather 
than avoid) their stigmatizing experiences was 
effective in improving obesity-related stigma and 
psychological distress 3 months following the 
workshop in treatment-seeking adults with obe-
sity. These preliminary results suggest that accep-
tance and mindfulness-based therapeutic 
interventions may help to reduce internalized 
stigma and perceived discrimination in individu-
als with severe obesity. Furthermore, interven-
tions that incorporate compassion-focused 
techniques, psychoeducation, and cognitive 
restructuring have all demonstrated promising 
results in other stigmatized populations (e.g. 
HIV-positive gay and bisexual men; individuals 
with mental illness; [46, 47]), and could poten-
tially be modified for individuals with severe 
obesity.
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8.3  Body Image in Individuals 
with Severe Obesity

Body image refers to an individual’s beliefs, per-
ceptions, cognitions, emotions, and behaviours 
pertaining to his/her physical appearance [48, 
49]. The factors contributing to body image are 
complex and multidimensional [50]. Historical 
influences on body image include factors such as 
cultural socialization, interpersonal experiences, 
physical characteristics and changes, and person-
ality factors [50]. Cultural socialization includes 
messages that are disseminated regarding the cul-
tural ideal of attractiveness—for example, thin-
ness is valued whereas obesity is stigmatized; 
therefore, people are expected to engage in body 
modification through diet, exercise, and medical 
procedures to achieve the societal expectation. 
Interpersonal experiences contributing to body 
image include weight-based teasing, rejection, or 
criticism by family, peers, and others, as well as 
weight-based discrimination. The extent of dis-
crepancy that exists between a person’s actual 
physical characteristics and the cultural ideal 
impacts not only how the person is evaluated and 
treated by others, but also how the person evalu-
ates him- or herself. In addition, the evaluation 
depends on changes in physical characteristics, 
such as whether a person has recently been gain-
ing or losing weight [51]. Moreover, those with 
predisposing personality characteristics, such as 
low self-esteem and perfectionism, are at height-
ened risk of developing negative body image. 
These historical influences are not mutually 
exclusive, but rather, interact in complex ways to 
influence body image. Moreover, the historical 
influences are helpful in understanding the ways 
in which weight-based stigma and discrimination 
contribute to body image.

8.3.1  Body Image Concerns 
in Individuals with Obesity

There is a strong link between obesity and poor 
body image [51]; however, substantial heteroge-
neity exists among individuals with obesity. 
Some of the factors that have been shown to 

increase the risk of body image concerns include 
female gender, presence of binge eating disorder, 
current weight gain trajectory, and the subjective 
experience of weight cycling (more so than 
objective weight fluctuations) [51].

Much of the research examining body image 
in individuals with obesity has focused on 
women, likely because they are over-represented 
among treatment-seeking samples. However, 
studies including both men and women suggest 
that body image concerns are greater among 
women [51]. The majority of women with obe-
sity report negative body image concerning their 
weight, and approximately half identify their 
abdomen and waist region as the greatest area of 
concern [52]. Although body image concerns are 
prevalent among women in the community, the 
concerns reported by women with obesity exceed 
those reported by non-obese women [51–53]. For 
example, women seeking weight loss surgery 
report less appearance satisfaction, greater body 
image dysphoria, and greater impairment in body 
image quality of life relative to normative sam-
ples [54].

8.3.2  The Impact of Negative Body 
Image

Individuals with obesity do not necessarily have 
higher rates of psychological distress than non- 
obese individuals; however, negative body image 
has been proposed as a potential mediator of the 
relationship between obesity and psychological 
distress [55]. That is, individuals with obesity 
and poor body image will be at increased risk of 
psychological symptoms relative to those with-
out significant body image concerns. Body image 
has indeed been shown to partially mediate the 
relationship between obesity and psychological 
symptoms (depression and low self-esteem) in 
treatment-seeking men and women [35].

It is a dangerous misconception that the psy-
chological distress associated with weight-based 
stigma and discrimination should motivate indi-
viduals with obesity to lose weight. Some psy-
chological distress is likely required for most 
people (including healthy weight individuals) to 
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persist in making all types of behavioural 
changes. However, high levels of distress (e.g. 
negative body image, depression, low self- 
esteem) can be very counterproductive to weight 
loss efforts because it can cause people to feel 
self-conscious while engaging in physical activ-
ity and doubt their likelihood of successful 
weight loss through diet and exercise, which in 
turn makes it difficult to persist with healthy 
behavioural changes [51, 53]. In fact, body dis-
satisfaction and psychological distress can actu-
ally be a trigger for eating and weight-related 
problems [56].

8.3.3  The Impact of Weight Loss 
on Body Image

The desire to improve appearance and body 
image is often reported as being among the most 
important motives for weight loss [57]. A recent 
systematic review and meta-analysis reported 
that body image improves in individuals with 
obesity enrolled in weight loss programmes [58]. 
A recent study found that women with severe 
obesity participating in a 6-month behavioural 
intervention focused on nutrition and physical 
activity improved their weight, and that weight 
loss was a mediator of improved body satisfac-
tion [59]. Importantly, improvements in body 
image are typically observed with modest weight 
loss, and prior to achieving a healthy weight. For 
example, significant improvements in body 
image have been reported in individuals who lose 
5–10 % of their body weight through a behav-
ioural weight loss program; however, improve-
ments in body image observed during weight loss 
treatment begin to deteriorate if weight regain 
occurs [60]. Even for previously overweight indi-
viduals who are able to maintain a healthy weight, 
their body image typically remains lower relative 
to individuals who have never been overweight. 
This phenomenon of residual body image con-
cerns following weight loss has been termed 
“phantom fat” [61].

Significant improvements in body image have 
also been reported following surgical weight loss 
treatment, including improvements in appear-

ance evaluation and reductions in body dissatis-
faction, weight/shape concerns, and feelings of 
fatness [62–65]. Moreover, the improvements in 
body image following surgery are associated 
with a number of positive outcomes, including 
improvements in physical and mental quality of 
life [64, 66], as well as sexual functioning and 
psychological functioning [67].

The impact of bariatric surgery on body image 
is not uniformly positive. Although body image 
does improve following surgery, it remains more 
negative than body image reported in the general 
population [62, 64]. This finding could be due in 
part to the “phantom fat” phenomenon described 
above. However, another major contributing fac-
tor is the excess skin that develops in most 
patients due to the dramatic weight loss that 
occurs within a very short period of time [68]. As 
a result, many patients feel conflicted about their 
body image—on the one hand, they feel satisfied 
with the overall reduction in their body weight 
and size, and on the other hand, they feel dissatis-
fied with the appearance of the redundant and 
hanging skin which leaves them feeling “abnor-
mal” or “deformed” and susceptible to stereo-
types and discrimination from others [69, 70]. 
Patients often report engaging in a number of 
avoidance behaviours as a result of the excess 
skin, such as wearing certain clothes, showing 
their bodies to others, and participating in social 
activities. Despite the excess skin, most patients 
report that the overall benefits of bariatric surgery 
outweigh the costs. However, a small minority of 
patients find the excess skin so distressing that 
they regret their decision to have surgery [68], 
and other patients report intentionally regaining 
some weight because they prefer the appearance 
of a larger body over excess skin [69].

In addition to the development of excess skin, 
the “mind–body lag” is another issue that occurs 
in many patients as a result of losing a substantial 
amount of weight in a short time period [69]. 
This phenomenon refers to the time lag that often 
occurs between the physical changes to the body, 
and the cognitive and behavioural changes asso-
ciated with weight loss. That is, despite losing a 
substantial amount of weight, patients continue 
to perceive themselves as obese—a finding that 
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has been attributed to a failure to update the 
“body schema” following weight loss [71]. As a 
result, patients continue to behave in ways con-
sistent with their body distortions. For example, 
some patients report bringing seat belt extenders, 
searching for seats without arm rests, turning 
sideways through turnstiles, and shopping in plus 
size stores long after weight loss has occurred.

8.3.4  The Impact of Psychosocial 
Interventions on Body Image

Psychosocial interventions have demonstrated 
that it is possible to improve body image inde-
pendent of weight loss. Cognitive behavioural 
interventions focused on body image and weight 
acceptance typically include cognitive strategies 
such as cognitive restructuring (e.g. identifying, 
challenging, and altering negative thoughts con-
cerning body image), and behavioural strategies 
such as exposure to situations that are typically 
avoided as a result of poor body image. Given the 
multidimensional nature of body image concerns, 
clinicians are advised to target multiple facets of 
body image, including cognitive, behavioural, 
and affective components [54].

Cognitive behavioural interventions have 
been shown to improve body image-related dis-
tress and psychological distress (e.g. self-esteem, 
depression) [72–74]. One study that compared a 
behavioural weight control intervention to a 
combined behavioural weight control plus cog-
nitive behavioural body image intervention 
reported that the combined treatment did not 
confer additional benefit [75]. Given that weight 
loss alone appears to have a powerful impact on 
body image, some have recommended that cog-
nitive behavioural body image interventions be 
offered during the weight maintenance phase for 
optimal benefit [76, 77]. A cognitive behavioural 
intervention enhanced with virtual reality has 
been found to improve body image and weight 
loss outcomes in individuals with severe obesity 
and BED [78], and virtual reality-based treat-
ments appear promising for individuals with 
obesity who experience significant body distor-
tion [79].

8.3.5  Assessment of Body Image 
Concerns in Individuals 
with Severe Obesity

Body image is a multidimensional construct, 
making the assessment of body image quite com-
plex. It consists of both a perceptual component 
(i.e. accuracy of body size estimation) and attitu-
dinal component. The attitudinal component 
comprises global satisfaction, as well as affec-
tive, cognitive, and behavioural components [80]. 
Global satisfaction refers to overall body satis-
faction/dissatisfaction (e.g. body weight or shape, 
or particular body sites), and is typically assessed 
using questionnaires or figural ratings (i.e. the 
discrepancy between their perceived “actual” 
body and “ideal” body figures). The affective 
component includes feelings such as anxiety, dis-
comfort, or shame related to appearance. The 
cognitive component includes beliefs, thoughts, 
and appraisals related to appearance, such as the 
importance that people place on their appearance 
and the influence it has on their overall self-worth 
(i.e. appearance investment). The behavioural 
component includes the behavioural manifesta-
tions of body image, such as body checking (e.g. 
frequent weighing and mirror checking) and 
avoidance of body image triggers (e.g. avoidance 
of scales or mirrors). The affective, cognitive, 
and behavioural components of body image are 
typically assessed using questionnaires.

The complexity in assessing body image is 
further complicated by the fact that many exist-
ing measures have significant limitations when 
used to assess body image in individuals with 
severe obesity. Most of the commonly used mea-
sures [80] were designed for women with eating 
disorders or non-obese individuals, which has a 
number of implications for the assessment of 
body image in individuals (and particularly men) 
with obesity. First, many questions may have dif-
ferent meanings for individuals with severe obe-
sity. An individual with a body mass index of 55 
kg/m2 may endorse the item, “My stomach is too 
big”, for reasons other than body image concerns, 
including being aware of the medical issues asso-
ciated with abdominal adiposity. It is possible for 
a person to prefer a thinner body or desire to lose 
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weight for health reasons while still generally 
feeling positive towards his or her current body 
[51]. Unfortunately, the questionnaires do not 
distinguish between these various factors. As a 
result, two individuals with a body mass index of 
55 and 19 kg/m2 may receive the same high score 
on a measure of body dissatisfaction; however, 
this score would be more pathological for an 
individual with a low to healthy body weight. 
Unfortunately, given that most commonly used 
measures were developed for women with eating 
disorders and non-obese individuals, normative 
data are not available for individuals with severe 
obesity, which makes it difficult to interpret their 
scores on these measures. This limitation is fur-
ther amplified in men with obesity.

Second, the measures simply may not be suit-
able for individuals with severe obesity. For 
example, scales commonly used to assess body 
image estimation and body dissatisfaction 
include figures or silhouettes ranging from under-
weight to overweight. Respondents are asked to 
indicate their current body size and ideal body 
size. However, the respondent may have a 
 different distribution of weight (e.g. relatively 
smaller upper body and larger lower body) than 
the well- proportioned figures presented in the 
rating scale. In addition, the respondent’s size 
might actually exceed the largest figure on the 
rating scale (even after significant weight loss) 
because the scales do not include adequate cover-
age of obese bodies. Not only would such a mea-
sure be unhelpful in the assessment of body 
image, but it could also be perceived as a stigma-
tizing experience that could trigger additional 
weight-related concerns in respondents.

Third, the existing measures used to assess 
body image do not take into consideration excess 
skin resulting from radical weight loss. As noted 
earlier, many bariatric surgery patients feel 
ambivalent about their post-surgical bodies. They 
are generally satisfied with their reduced weight 
and size and feelings of “fatness”, but feel that 
the excess skin is a “deformity”, which in some 
cases leaves them feeling more body-conscious 
and causes them to avoid more body image trig-
gers than they did at a higher weight. As a result, 
many measures may overestimate positive body 

image following radical weight loss because the 
measures tend to focus on the aspects that these 
individuals are most satisfied with and neglect 
other aspects (i.e. excess skin) that contribute to 
great distress. Commonly used body image mea-
sures are typically not suitable for many individ-
uals with appearance-altering medical conditions 
[81], and the excess skin that results from radical 
weight loss could be considered an appearance- 
altering medical condition. Altering the instruc-
tions, items, and response format of existing 
validated body image measures can change the 
psychometric properties [81]; thus, it will be 
important for future research to create body 
image measures suitable for individuals with 
severe obesity, including those who experience 
radical weight loss, and to collect normative data 
for these populations.

Case Vignettes: Assessment of Weight- 

Based Stigma and Body Image

In working with Ms. Smith, it would be 
helpful to assess her experiences with 
weight-based stigma and discrimination, as 
well as her body image. Given the current 
lack of commonly used measures to assess 
concerns regarding weight-based stigma 
and perceived discrimination, many studies 
have developed weight stigma-specific 
modified versions of well-established 
scales utilized in other populations. For 
example, the Stigma-Consciousness 
Questionnaire [82] and the Everyday 
Discrimination Scale [83] have been modi-
fied to assess for weight stigma concerns 
and perceived discrimination, respectively 
[13, 23, 84]. The Stigmatizing Situations 
Inventory [43] could also be used to assess 
the frequency with which Ms. Smith has 
experienced stigmatizing experiences; 
however, it is important to note this 
 measure’s limitation of conflating weight-
based stigma and perceived discrimina-
tion. Furthermore, the Weight Bias 

(continued)
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Internalization Scale [30] or the Weight Self-
Stigma Questionnaire [85] could be used to 
assess Ms. Smith’s acceptance of anti-fat 
attitudes as being true for herself. In order to 
evaluate Ms. Smith’s attitudes towards indi-
viduals who are overweight or obese, the cli-
nician could administer the Anti-Fat 
Attitudes Questionnaire [28], the Universal 
Measure of Bias-FAT version (UMB-FAT) 
[1], or the Fat Phobia Scale- short form [86].

Keeping in mind the caveats noted 
above regarding the assessment of body 
image in severe obesity, it is important to 
select measures suitable for Ms. Smith. To 
assess global body image, the clinician 
could use the Body Shape Questionnaire 
[87], Body Satisfaction Scale [88], or 
Multidimensional Body Self-Relations 
Questionnaire—Appearance Evaluation 
Body Areas Satisfaction Scale [89]. The 
Situational Inventory of Body Image 
Dysphoria [90] could be used to assess the 
affective component of body image. The 
Multidimensional Body Self-Relations 
Questionnaire—Appearance Orientation 
Scale [89] or Appearance Schemas 
Inventory-Revised [91] could be used to 
assess the cognitive component of body 
image. The Body Checking Questionnaire 
[92] and Body Image Avoidance 
Questionnaire [93] could be used to assess 
the behavioural component of body image. 
In addition, the Body Image Quality of Life 
Inventory [94] would be helpful in deter-
mining the impact of body image on qual-
ity of life. Although none of these measures 
were developed specifically for use with 
individuals with obesity, they have been 
used in populations with obesity. In addi-
tion to administering these measures of 
body image, it would be beneficial to 

inquire about distress and avoidance behav-
iours associated with excess skin from pre-
vious weight loss attempts if that issue is 
relevant to Ms. Smith.

(continued)

8.4  Summary and Take-Home 
Messages

• Individuals with severe obesity have greater 
body image and weight stigma concerns rela-
tive to non-obese individuals

• Weight-based stigma and discrimination have 
been associated with disordered eating, sui-
cide ideation, and psychological distress

• The assessment of weight-based stigma and 
discrimination is limited by conflation among 
constructs and a lack of widely used measures 
with good psychometric properties

• Acceptance- and mindfulness-based therapeu-
tic interventions appear to offer promising 
results for weight-based stigma reduction

• Weight loss and cognitive behavioural body 
image interventions have both been shown to 
improve body image

• The assessment of body image is complex due 
to the multidimensional nature of body image 
and the unique issues in assessing body image 
in populations with severe obesity

8.5  Appendix: Helpful Tips 
for Healthcare Professionals

• Consider the physical space of a medical 
office environment. Purchasing larger blood 
pressure cuffs and gowns as well as seats that 
accommodate individuals who are overweight 
or obese will help ensure that a space is more 
inclusive.
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• Be aware of any biases that you may have 
towards individuals who are overweight or 
obese, and work towards overcoming them.

• Recognize that stigmatizing comments and 
discriminatory treatment do not promote 
weight loss and instead contribute to increased 
levels of disordered eating and psychological 
distress.
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9

Case Vignettes

Lisa is a 28-year-old Caucasian female. She 
is single, unemployed and lives with her 
parents. She has been receiving long- term 
disability due to her severe depression. She 
is diagnosed with major depressive disorder 
(MDD) and she visits a mood disorder 
clinic for a comprehensive second opinion, 

as requested by her current psychiatrist. 
There is a history of mental health problems 
in her family. Lisa’s mother also suffered 
from MDD and her uncle died by suicide at 
the age of 33. Furthermore, her sister is 
diagnosed with generalized anxiety disor-
der. Lisa was first diagnosed with MDD in 
her early twenties, during the latter years of 
her undergraduate studies. She noted long 
periods of low energy, lack of pleasure in 
the activities she used to enjoy and inability 
to go to class and fulfill her course require-
ments. As a result of these symptoms, she 
discontinued enrollment at university.

Lisa currently weighs 120 kg, with a 
BMI of 32 kg/m2. She has been struggling 
with increased body weight throughout her 
life, which has been an enduring source of 
guilt and shame. Notwithstanding, Lisa 
finds food comforting when she is faced 

with the various challenges and notes it to 
temporarily reduce her anxiety. Lisa sleeps 
10 hours per night and often finds that she 
needs to nap during the day. She reports 
having an insatiable appetite, often eating 
two dinners—one in the early evening and 
again before bed, in order to satisfy her 
hunger.

(continued)

mailto:giovanniamodeo86@gmail.com
mailto:m.subram@mail.utoronto.ca
mailto:Rodrigo.Mansur@uhn.ca
mailto:roger.mcintyre@uhn.ca


108

9.1  Introduction

Mood disorders, including major depressive dis-
order (MDD) and bipolar disorder (BD), have a 
high prevalence and morbidity. MDD has a 4.33 % 
overall global point prevalence [1], whereas BD 
has an estimated lifetime prevalence of 1.5 % [2]. 
Collectively, mood disorders are common and 
serious mental illnesses associated with substan-
tial costs to individuals and society. “Burden of 
illness” studies provide replicated evidence that 
mood disorders are leading categories of the indi-
cators of high disability-adjusted life years 
(DALYs) and years lived with disability (YLDs).

In addition to mood disorders, overweight 
and obesity are also a public health priority. 
Epidemiological studies have estimated that 
about 50 % of individuals in the Organization 
for Economic Co-operation and Development 
(OECD) countries are currently overweight and 
18 % are affected by mild-to-severe obesity [3]. 
In addition, obesity is linked to numerous meta-
bolic and physical health complications, such as 
type 2 diabetes, dyslipidemia, increased risk of 
cardiovascular events, diseases of the musculo-
skeletal system, and different forms of cancer [4].

As mentioned previously in this book, mood dis-
orders and obesity frequently co-exist [148]. 
Individuals with MDD have an increased probabil-

ity of obesity, notably abdominal obesity that is up to 
50 % greater than the matched general population 
[5]. In addition to the extensive overlap of MDD and 
obesity, the prevalence of obesity is also increased  
in individuals with BD [6,144]. Conversely, obese 
patients also have a higher risk of incident 
depressive and manic symptoms/episodes [7–9]. 
Individually, both mood disorders and obesity have 
a high rate of morbidity and the co-occurrence often 
incurs a more severe and complicated illness presen-
tation [10]. Consequently, comorbid obesity in per-
sons with a mood disorder is not only a proxy of 
elevated risk of mortality and increased public health 
costs, but also a primary therapeutic target [11].

Although traditionally mood disorders and 
obesity have been considered as two separate 
entities, epidemiological, longitudinal, and clini-
cal studies have shown that the co-occurrence of 
both conditions do bi-directionally influence 
each other and alter illness trajectory, presenta-
tion, and outcome. Although there may not yet be 
definitive evidence to support this view, some 
authors have proposed a “metabolic-mood syn-
drome,” highlighting the relationship between 
these two diseases with features of bi- 
directionality and convergence [12, 13].

This chapter intends to provide an overview 
of both mood disorders and obesity, followed by 
studies examining the presence of obesity in 
mood disorders and mood disorders in obesity. 
The subsequent section will examine the emerg-
ing paradigm of the “metabolic-mood syndrome” 
and the various factors that characterize this rela-
tionship between mood and metabolism, includ-
ing genetic, and environment risk factors. An 
examination of antidepressants and their impact 
on obesity will also be provided, specifically 
examining the serotonin norepinephrine re- 
uptake inhibitors (SNRIs) and selective serotonin 
re-uptake inhibitors (SSRIs). This chapter will 
conclude by revisiting the case study presented at 
the beginning of this chapter.

9.2  Mood Disorders

Mood disorders represent a category of illness 
characterized by pathological changes in mood, 
both positive (manic and hypomanic) and nega-

During her visit to the clinic, Lisa also 
reports having difficulty concentrating on 
her day-to-day tasks, such as difficulty  
focusing on what she is reading and hold-
ing conversations with others. She is a 
heavy smoker, consuming a more than 
half-a-pack per day for the past 5 years. 
Lisa also noted that she has sought treat-
ment for her inflammatory bowel disorder.

At the present visit, she denies drug or 
alcohol misuse. She denies suicidal or 
homicidal ideation, although she reports 
that she has had suicidal ideation in the 
past. She is currently taking 150 mg of ven-
lafaxine XR once daily.

(continued)
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tive (depressive episodes). These changes in 
mood are also often accompanied by cognitive 
deficits, changes in neuro-vegetative function 
and physical health. A longstanding interest in 
psychiatry has been to sub-classify different sub-
types of mood disorders with an overarching aim 
of providing prognostication and informing treat-
ment selection. Achieving the foregoing goal, 
however, is belied by the clinical and patho- 
etiological heterogeneity of these disorders. 
Although the DSM-5 [14] has separate chapters 
for depressive disorders and bipolar disorders, 
recognition of overlap in both disorders is well 
established. Each mood disorder may be charac-
terized by varying rates of severity, and specific 
features of onset (e.g., seasonal, postpartum), 
course (e.g., remitting, recurrent), and etiology 
(exogenous, endogenous) [15].

The etiology of mood disorders is polygenic 
and multifactorial. According to preclinical and 
clinical studies, data-driven hypothesis indicates 
that mood disorders are the result of multiple 
interacting risk factors (genetic, environmental, 
biological) [16–18, 147]. Given this heterogene-
ity, it is not surprising that patient response to 
existing multimodality therapies is variable and 
unpredictable [19–21].

9.3  Obesity

Overweight and obesity are defined as abnormal 
or excessive fat accumulation that represents a risk 
to health. The National Heart, Lung, and Blood 
Institute (NHLBI) guidelines define overweight as 
a body mass index (BMI) between 25.0 and 29.9 
kg/m2, obesity as a BMI of ≥30 kg/m2, and extreme 
obesity as a BMI of ≥40 kg/m2. Most people 
develop obesity from a combination of excessive 
food intake and a sedentary lifestyle. However, 
risk factors, such as genetic and environmental 
factors, are involved in the regulation of body 
weight, appetite, adiposity, as well as levels of 
physical activity. As such, there are wide individ-
ual differences around the mechanism of weight 
gain [22–24, 143]. Furthermore, there is also 
ample evidence to demonstrate that hormonal 
pathways and insulin resistance are involved in the 
development of obesity [25, 26] (see Chapter 3).

Overweight and obesity are major risk factors 
for a number of chronic diseases, including type 2 
diabetes, hypertension, dyslipidemia, cardiovas-
cular diseases, and severe cancers. However, there 
seem to be specific subgroups of obese patients 
that are lacking these comorbidities, termed 
“Metabolically Healthy Obese” (MHO), with a 
risk of cardiovascular disease similar to healthy 
subjects [27]. Conversely, individuals with healthy 
body weight can display obesity- associated ill-
nesses, which have been called “Normal-Weight 
Obese” (NWO) [28, 29]. Another interesting phe-
nomenon is the “Obese Paradox,” where several 
clinical trials have shown that in patients with type 
2 diabetes, kidney failure or heart failure, increased 
body weight appeared to be a protective factor, 
decreasing the patients’ rate of mortality when 
compared with normal-weight subjects [30, 31]. 
There are divergent opinions about the validity of 
this paradox [32], but emerging data suggest that 
body weight is a correlate of metabolic abnormali-
ties with tremendous variation between individu-
als in their metabolic signature.

9.4  Clinical Studies of Obesity 
in Mood Disorders

Community studies have been conducted with an 
aim of exploring the correlation between mood 
disorders and obesity. Kendler et al. [33] per-
formed a community retrospective study using the 
data from 1,029 pairs of female twins, assessing 
depressive symptoms and BMI values. They con-
cluded that a high percentage (28.9 %) of individ-
uals with atypical depressive symptoms also had a 
higher BMI (>28.6 kg/m2) than individuals with 
typical or severe depressive symptoms [33]. A pro-
spective community study performed in adoles-
cents investigated the relationship between mood 
disorders in youth and obesity in early adulthood. 
Patients were evaluated first in 1983 (adolescence) 
and again in 1992 (young adulthood). The authors 
described a correlation between those with a high 
BMI in adolescence and incident depression in 
adulthood (p<0.01). Furthermore, there was also a 
significant correlation between women with obe-
sity in adulthood with an increased prevalence of 
depression symptoms in youth [34]. In another 
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study, Roberts et al. [35] evaluated 1,886 patients 
(≥50 years of age) in 1994 (MDD = 7.3 %), with a 
repeat evaluation in 1999. They reported a 65 % 
higher rate of obesity when compared to those 
without depression. Moreover, the presence of 
depression at index evaluation also predicted obe-
sity at the follow-up visit 5 years later (OR = 1.92; 
95 % CI = 1.31–2.80) [35]. Another community 
study was performed in 591 young adults (292 
males, 299 females) between the ages of 18 and 19 
years, comparing those with mood disorders to 
their healthy peers, and then following them until 
the age of 40 years. At the first assessment, 19 % 
of the sample was defined as overweight. The 
results show a significant association between 
atypical depression and overweight in both men 
and women (OR = 2.8, 95 % CI = 1.6, 4.8; p<0.01). 
Specifically, women with a history of childhood 
depressive symptoms had higher mean BMI 
(21.9 %; 95 % CI = 0.5, 2.0; p<0.01) and higher 
average weight gain between the ages of 20 and 40 
years than women without childhood depressive 
symptoms. It was further noted that hypomanic 
symptoms were associated with weight gain only 
in men [36].

A cross-sectional study with a sample of 49 
patients with mood disorders (29 BD) treated 
with long-term lithium had a higher rate of severe 
obesity (12 %) than the general population 
(5.7 %) [37]. In addition, there are large differ-
ences in the reported correlation of obesity and 
mood disorders as a function of gender. For 
instance, McElroy et al. [38] assessed a sample of 
644 individuals with BD (type I and II) across the 
United States and Europe and found that 57 % of 
patients were overweight or obese (31 % over-
weight, 21 % obese, and5 % severely obese). 
When compared with the healthy population, this 
sample showed that BD females have a high rate 
of obesity or severe obesity (BMI >40 kg/m2). 
Males with BD instead showed a high rate of 
overweight and obesity but not an elevated rate of 
severe obesity [38]. With a large sample (n = 
175), Fagiolini et al. [39] demonstrated that, 
compared with non-obese BD patients, obese BD 
patients had fewer years of schooling, earlier 
depressive and manic episodes, higher depressive 
symptoms at baseline, and required a longer 

course of treatment during the acute phase to 
achieve remission. Furthermore, obese patients 
experienced a relapse (n = 25, 54 %) at a higher 
rate than non-obese patients and the time-to- 
relapse was shorter than among patients who 
were not obese at baseline. Specifically, recur-
rences of depressive symptoms were significantly 
greater for obese patients (n = 15, 33 %) than for 
non-obese patients (n = 11, 14 %) [39]. In an 
analysis of data from a Canadian community sur-
vey (n = 36,984), McIntyre et al. [40] reported 
that individuals with a lifetime history of a mood 
disorder were more likely to be obese (19 %) 
than those without a mood disorder (15 %, 
p<0.05). The age-adjusted rate of overweight or 
obesity (BMI ≥25 kg/m2) in persons with BD I 
was significantly higher than that of the general 
population (55 % vs. 48 %, p<0.01) [40].

In an analysis of data from 9,125 respondents 
in the National Comorbidity Survey-Replication 
(NCS-R), obesity was significantly associated 
with a lifetime diagnosis of BD (OR = 1.47; 95 % 
CI: 1.12–1.93) and this association was greater 
for BD present in the last 12 months (OR = 1.61; 
95 % CI: 1.07–2.43) [41]. Furthermore, evaluat-
ing data from 43,093 respondents in the National 
Epidemiological Survey on Alcohol and Related 
Conditions (NESARC) revealed that adults with 
lifetime BD had a significantly greater age-, race-, 
and sex-adjusted prevalence of obesity compared 
to control subjects (OR = 1.65, 95 % CI:1.45–
1.89; p<0.01) [42]. Conversely, in the same data-
set, obesity was associated with any mood 
disorder, including a manic episode (OR = 1.55; 
95 % CI: 1.29–1.86 for obesity and OR = 2.70; 
95 % CI: 2.00–3.66 for severe obesity) [43].

9.5  Clinical Studies of Mood 
Disorders in Obesity

There are also numerous studies assessing mood 
disorders in patients with severe obesity. 
However, most of these studies have reported 
mood disorders based on informal clinical inter-
view, self-report scales, and/or psychological 
tests. Only a few studies have used clinician- 
administered structured diagnostic interviews, 
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such as the Mini International Neuropsychiatric 
Interview (M.I.N.I.), to diagnose mood disorders 
in study participants. Several studies have 
assessed symptoms of depression, anxiety, dis-
tress, or stress among obese patients and individ-
uals seeking treatment for obesity (e.g., ileal 
bypass, gastric bypass operations, bariatric sur-
gery, and other forms of anti-obesity treatments). 
A review of 11 studies, with a combined sample 
of 837 obese patients, found that mood disorders 
were assessed with DSM criteria (any edition) 
among ten studies. The review demonstrated that 
a large percentage (32 %, n = 294) of obese 
patients met DSM criteria for lifetime mood dis-
orders (MDD, BD I, BD II, dysthymia). 
Specifically, among studies that used structured 
clinical interviews to assess syndromal mood dis-
orders, 41 % of patients had a mood disorder in 
their lifetime, compared with 24 % of patients in 
studies that did not use structured clinical inter-
views [44].

Similarly, Black et al. [45] reported a signifi-
cantly high proportion of MDD (19 % vs. 5 %) 
and other mood disorders (31 % vs. 9 %) among 
a sample of 88 obese patients undergoing bariat-
ric surgery, compared to individuals of normal 
weight. Furthermore, a clinical study performed 
on a sample of 47 adolescents and young adult 
patients receiving inpatient treatment for severe 
obesity (mean BMI = 42.2 kg/m2) found that 19 
obese adolescents (43 %) met DSM-IV criteria 
for mood disorders (14 MDD, 5 BD) compared 
with 8 (17 %) out of the 47 mild obese patients 
(mean BMI = 29.8 kg/m2) and 247 (15 %) of 
1,608 healthy control subjects [46].

9.6  The Metabolic-Mood 
Syndrome

Taken together, the overlap of mood disorders 
and obesity provides the basis for proposing a 
patho-etiological framework that has both dis-
crete and shared pathophysiological substrates 
that subserve both phenotypes. Herein, we 
describe the features of this bidirectional and 
convergent relationship.

9.6.1  Phenomenology

The presentation and the clinical features of 
mood disorders are frequently different and more 
complicated when a patient is obese. Overweight 
or obese patients tend to present atypical depres-
sive symptoms with greater frequency (e.g., reac-
tive mood, increased appetite, hypersomnia, 
leaden paralysis) when compared to depressed 
patients of normal weight. Conversely, depres-
sion with melancholic features, depression that is 
not meeting criteria for any existing DSM5- 
defined specifier, has a prevalence of association 
with obesity similar to the general population [5, 
47–50]. Although it could be postulated that obe-
sity is a mere consequence of the food intake and 
lack of physical activity associated with atypical 
depression, results described above indicate that 
obesity in itself subsequently increases the risk of 
developing depressive symptoms as well the risk 
of suicide and cognitive impairment [51–53].

Furthermore, when obesity co-occurs with 
depression, it usually has a more chronic course 
[54]. Similarly, the co-occurrence of obesity with 
BD is linked to a predominance of depressive 
symptoms and need for hospitalization, with lon-
ger depressive phases when compared to BD 
patients with normal body weight [42]. Obesity 
also adversely affects the response to pharmaco-
logical treatment of mood disorders. Clinical tri-
als have shown that obese patients with BD have 
a reduced probability of response to antidepres-
sants and to lithium/valproate, respectively [55–
60]. In addition, comorbid mood disorders have 
a negative impact on both the pharmacological 
and surgical interventions of obesity [61].

9.6.2  Genetic Factors

Genetic factors are involved in both mood disor-
ders and obesity. Major depressive disorder and 
BD are illnesses with elevated rates of heritability 
(30–50 % and 50–70 %, respectively) [62, 63]. 
The genetics of both mood disorders and obesity 
are considered polygenic, with alterations being 
described in a large number of genes [64–66]. 
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Surprisingly, there are specific genes that are 
involved in both diseases and, in some instances, 
there is evidence of interactions. For example, the 
FTO (fat mass and obesity-associated) gene is 
related to the development of obesity, and a recent 
study has shown that this correlation is mitigated 
by the presence of depressive symptoms [67].

9.6.3  Environmental Risk Factors

Obesity and mood disorders have several envi-
ronmental risk factors (i.e., social determinants 
of health) in common and the bi-directionality 
between the two clinical entities is evident. 
Generally, psychosocial stress is considered to be 
one of the biggest risk factors for developing a 
mood disorder and consequential emotional eat-
ing behaviors, leading to overweight and obesity 
[68–70]. Sedentary lifestyle and unhealthy diet 
can also lead to the development of obesity, but 
recent results have proffered a possible causative 
role of mood disorders [71, 72]. However, the 
most replicated epidemiological factor that pre-
cedes a mood disorder is childhood trauma (sex-
ual, emotional, or physical) [73]. Emerging data 
have underscored the involvement of this risk 
factor in obesity [74].

9.6.4  Metabolic Systems

Endocrinological and inflammatory mechanisms 
have been recognized as factors that contribute to 
the development of both obesity and mood disor-
ders. The hypothalamic–pituitary–adrenal (HPA) 
axis is involved in the mobilization of energy 
reserves to restore energy homeostasis through 
its hormonal action on various regions of the 
body, including adipose tissue. Obese individuals 
often have a dysfunctional HPA axis, which can 
lead to increased food intake and lack of hunger 
satisfaction. Individuals with mood disorders 
also have alterations in the HPA axis. In fact, BD 
patients have an increased secretion of cortisol 
during euthymic, depressive, and manic periods, 
and show a reduced response and reactivity to 
stress. The relationship between mood disorders 
and inflammatory disorders has been a significant 

focus of research during the last decade. Several 
meta-analyses have shown high levels of pro- 
inflammatory cytokines (e.g. TNF-α, IL-6) in the 
blood of patients with MDD and BD [75–77]. 
Excess adipose tissue can lead to inflammatory 
dysregulation, with the body being in a chronic 
and persistent low-grade inflammatory state, with 
select studies noting persistently high levels of 
C-reactive protein (CRP) in obese patients [78]. 
Interestingly, Milaneschi et al. [79] found a rela-
tionship between leptin, an adipose-derived hor-
mone involved in the regulation of food intake 
and energy expenditure, and depressive symp-
toms. In particular, they found that elevated lev-
els of leptin secretion by central adiposity could 
facilitate the development of depressive mood 
over a 9-year follow-up period [79].

9.6.5  Brain Substrates

Mood disorders are clinical conditions associated 
with alterations in brain structures and functions. 
It has been shown that MDD and BD are sub-
served by abnormalities in the structure and func-
tion of neural circuits that govern reward/emotion 
regulation and cognitive functions. For exam-
ple, neuroimaging studies have reported altera-
tions in functional connectivity at different levels 
of brain networks, such as frontal-occipital, 
frontal- amygdala, and subcortical regions [80–
82]. Recently, it has been suggested that obesity 
could have pathological brain biomarkers 
involved in the regulation of motivation and 
reward (e.g. in fronto-occipital and fronto- 
amygdala networks) both at resting-state and in 
response to food and non-food rewarding stimuli, 
indicating that abnormalities extend beyond 
appetite regulation [83, 84]. Furthermore, data 
from neuroimaging studies have shown that a 
reduction in white matter, often present in MDD, 
is significantly linked to a higher BMI value [85]. 
More prominent alterations of temporal, parietal, 
and occipital structures were also found in 
patients with depression and higher BMIs [86].

Several studies implicate the monoamine sys-
tems (e.g. dopamine and serotonin) in the regula-
tion of reward mechanisms and control of food 
intake [87–89]. Mood disorders are characterized 
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by dopamine dysfunction—induction of abnor-
mal mood changes by manipulating dopamine 
and its receptors is well documented in animal 
and pharmacological studies [90]. In addition, 
medications targeting the dopamine receptors 
(e.g. antipsychotics or antidepressants) are effec-
tive in dealing with heterogeneous symptoms that 
characterize mood disorders [91]. Neuroimaging 
studies have shown an involvement of dopami-
nergic circuits in patients with MDD and BD 
[92–94]. Obese subjects, both in preclinical and 
clinical studies, have a reduced availability of 
dopamine receptors in direct proportion to their 
BMI value. In particular, dopamine receptors are 
highly sensitive to stimuli, such as high-calorie 
food, but they have poor sensitivity to reward and 
feelings of hunger satisfaction. 

An alteration in energy metabolism is also a 
common factor to mood disorders and obesity. 
The mitochondria system is the cellular network 
responsible for energy metabolism. Neuroimaging 
studies have shown that mitochondrial function 
is impaired in mood disorders, leading to altered 
concentrations of creatine, lactate, and n-acetyl-
aspartate in the brain [95–99]. Studies in obese 
patients have demonstrated similar alterations in 
brain concentrations of these components [100–
102]. An important factor involved in regulating 
energy metabolism is the neurotrophin Brain-
Derived Neurotropic Factor (BDNF). The dys-
regulation of BDNF plays a significant role in the 
etiopathogenesis of mood disorders. Multiple 
studies have illustrated that many antidepressants 
stimulate an increased production in BDNF that 
is involved in processes of neuroplasticity, such 
as dendritic arborization, axonal growth, neuro-
nal differentiation mechanisms, and neurodegen-
eration functions [103, 104]. Patients with MDD 
and BD, in all phases, have reduced serum con-
centrations of BDNF compared to healthy indi-
viduals [105, 106]. BDNF is also involved in 
regulating energy metabolism by modulating 
neuronal transport of glucose, mitochondrial 
function, and by regulating the intercellular 
energy homeostasis [107, 108]. Preclinical stud-
ies have shown that a reduction in BDNF in the 
periphery produces hyperphagia and body weight 
gain. In contrast, BDNF appears to be inhibited 
in patients with severe anorexia or those with sig-

nificant food restriction and enhanced by energy 
availability [109, 110].

Finally, it is also important to consider the role 
of the endocannabinoid system (ECS), as it also 
seems to be involved in energy metabolism. 
Rimonabant, a medication with antagonistic action 
on the endocannabinoid type 1 receptor (CB1), has 
recently been discontinued as an anti- obesity agent 
due to the emergence of depressive and anxiety 
symptoms and suicidal ideation [111, 112]. Several 
animal studies demonstrated antidepressant- like 
and anxiolytic-like effects of endocannabinoids 
[113–115]. Furthermore, clinical studies indicate 
an endocannabinoid dysregulation in obesity, with 
altered concentrations of endocannabinoids in 
serum, saliva, and adipose tissue of obese patients 
[116–119].

9.7  Antidepressant Medications 
and Severe Obesity: 
An Overview

The FDA-approved drugs for the treatment of 
mood disorders are anticonvulsants, antipsychot-
ics, and antidepressants. Many of these drugs are 
linked to weight gain, leading to severe obesity 
and contributing to the development of metabolic 
diseases by altering metabolic parameters (i.e. 
lipids, insulin-resistance, glucose). Antipsychotic 
agents can be classified based on their risk for 
weight gain and subsequent development of met-
abolic diseases. Different antipsychotics confer 
high (clozapine and olanzapine), medium (risper-
idone and quetiapine) or low (amisulpride, ase-
napine, aripiprazole, lurasidone, and  ziprasidone) 
risk [120]. The treatment with lithium and valpro-
ate is also linked with weight gain/obesity and 
thus, may also influence metabolic parameters. 
Lamotrigine appears to have a low risk of induc-
ing weight gain/obesity. In an 18-month, multi-
center, placebo-controlled study where patients 
were treated with lamotrigine for the last 8 weeks 
of an open-label phase, obese patients with BD I 
(n = 155) had significant weight loss with 
lamotrigine when compared with the placebo 
group [121]. Weight gain associated with anticon-
vulsants and antipsychotics are discussed in detail 
in a subsequent chapter (Chap. 22).
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The following section provides an overview 
of two classes of antidepressants used to treat 
MDD and BD: serotonin norepinephrine re-
uptake inhibitors and selective serotonin re-
uptake inhibitors as they relate to obesity. 
Generally, second-generation, atypical antide-
pressant medications have a neutral or a benefi-
cial role in body weight, inducing weight loss. 
Herein, we provide evidence from clinical trials 
that have evaluated the most commonly used 
antidepressant medications, examining their 
potency to induce weight changes. Interestingly, 
most of these clinical trials have samples com-
posed of overweight and obese patients who were 
affected by Binge Eating Disorder (BED). At the 
moment, there are no studies that have evaluated 
antidepressants among participants who have a 
co-occurrence of both mood disorders and obe-
sity. However, this type of evaluation is neces-
sary in the future to have a comprehensive view 
of the relationship between body weight manage-
ment and antidepressant drugs.

9.7.1  Serotonin Norepinephrine 
Re-Uptake Inhibitors

9.7.1.1  Venlafaxine
A 4-month retrospective clinical study involving 
35 obese patients with BED found that venlafax-
ine (from 75 to 300 mg/day) is able to induce 
changes in body weight. The patients had signifi-
cant reduction in their BMI values (M=2.00 kg/
m2; range: −2.75–1.25 kg/m2) and body weight 
(M= −10.90 kg; range −15.18 to −6.62 kg) [122]. 
On the contrary, a recent clinical trial, investigat-
ing the relationship of long-term antidepressant 
use with weight gain/obesity, found that a high 
percentage of patients in treatment with venlafax-
ine (67 %) experienced a 7 % increase 
in body weight from baseline [123]. It is likely 
that the difference in body weight outcomes is 
correlated with other factors, such as age of onset, 
environmental risk factors, and gender.

9.7.1.2  Duloxetine
A 12-week open-label study involving 45 patients 
with a diagnosis of BED and obesity treated with 
flexible doses of duloxetine (30–90 mg/day) 

showed a statistically significant reduction in 
weight [124]. Recently, a 12-week randomized- 
controlled trial (RCT) by Guerdjikova et al. [125] 
assessed the efficacy of a flexible dose of dulox-
etine vs. placebo in 40 patients with a diagnosis 
of BED according to the DSM–IV–TR criteria 
and a concurrent comorbid depressive disorder. 
In their initial longitudinal analysis, duloxetine 
was found to be superior to the placebo in reduc-
ing weight (p = 0.04). However, the endpoint 
analysis results did not confirm these findings.

9.7.2  Selective Serotonin Re-Uptake 
Inhibitors

9.7.2.1  Fluvoxamine
Gardiner et al. [126] conducted a 9-week open- 
label study involving five patients with BED 
treated with fluvoxamine at 100–200 mg/day and 
reported significant weight loss and BMI reduc-
tions. Hudson et al. [127] found similar results in 
a study with 85 obese BED patients, who were 
randomized to receive either placebo or fluvox-
amine at 300 mg/day (starting dose 50 mg/day). 
Results show a statistically significant reduction 
in BMI (M = −0.167 kg/m2; SD = 0.08). The esti-
mated mean weight loss after 9 weeks of fluvox-
amine treatment was 2.7 lbs, compared with 0.3 
lbs for placebo (p<0.04). Notwithstanding, both 
studies have methodological limitations, such as 
small sample sizes and short treatment durations. 
However, a longer-term (12-week) double-blind, 
placebo-controlled trial (n = 20) performed by 
Pearlstein et al. [128] found no statistical differ-
ences in weight change between fluvoxamine 
at 150 mg/day and a placebo.

9.7.2.2  Sertraline
McElroy et al. [129] conducted a 6-week clinical 
trial, with 34 patients affected by obesity and 
BED using sertraline at 50 mg/day. A statistically 
significant reduction in BMI (M = 0.596 kg/m2; 
SD = 0.189) was observed at the end of the trial. 
Similar results were found in a 12-week RCT (n 
= 20) 5 years later [130]. Patients who received 
sertraline at 100 mg/day showed a 9 % reduction 
in body weight after 2 weeks of treatment [130]. 
In another 24-week study with a sample of 32 
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obese patients with BED, sertraline was adminis-
tered in doses ranging from 100 to 200 mg/day 
[131]. At the 12-week follow-up, a reduction of 
more than 5 % in body weight was recorded in 
64 % of the sample. These intermediate results 
were confirmed at the conclusion of the study, 
after 24 weeks.

9.7.2.3  Fluoxetine
In 1996, Greeno and Wing [132] conducted a 
study on 79 patients with a BMI between 30 and 
45 kg/m2, who were assigned to treatment with a 
placebo or fluoxetine at 60 mg/day. After 6 days 
of treatment, the subjects receiving fluoxetine 
showed a significant reduction in their caloric 
intake from baseline compared to those treated 
with placebo. Similar results were found by 
Arnold et al. [133] after a 6-week RCT of 60 
patients with BED and obesity comparing fluox-
etine at 20–80 mg/day to a placebo. A significant 
reduction in BMI and weight was reported at the 
endpoint analysis, but not a reduction in the num-
ber of binge eating episodes.

9.7.2.4  Citalopram and Escitalopram
McElroy et al. [134] assessed the efficacy of cita-
lopram for treatment of BED using a placebo- 
controlled design. Patients with BED (n = 38) 
received either placebo or citalopram (from 20 to 
60 mg/day) for 6 weeks. The endpoint analysis 
showed a statistically significant reduction in 
BMI (M = −0.81 kg/m2; SD = 0.25) and weight 
loss (M = −2.49 kg; SD = 0.66). Guerdjikova 
et al. [135] evaluated the efficacy of escitalo-
pram at 30 mg/day vs. placebo in 44 obese 
patients with BED over a 12-week study. The 
main results were a significant reduction in BMI 
and binge eating episodes per week.

9.7.2.5  Bupropion
Several studies [136, 137] report that bupropion 
is effective in the treatment of hyperplasic 
depressed patients and overweight/obese sub-
jects. Calandra et al. [138] conducted a retrospec-
tive cohort study to compare the effectiveness of 
sertraline and bupropion over a period of 24 
weeks in obese depressed patients with BED. 

The study assessed 15 patients treated with 
bupropion at 150 mg/day and 15 with sertraline 
at 200 mg/day. After 24 weeks of treatment, 
greater weight loss was recorded in the bupro-
pion group (p<0.01) compared with the sertraline 
group. It is also notable that, in the bupropion 
group, the patients with a higher BMI showed 
greater weight loss. Combinations of bupropion 
and naltrexone are currently being used for the 
treatment of obesity and are well described in 
detail in a subsequent chapter regarding anti-obe-
sity agents and relative effects on psychiatric 
symptoms [139, 140].

This overview of select clinical trials high-
lights the wide variability of antidepressant 
agents on influencing weight gain. It is strongly 
recommended that psychiatrists choose antide-
pressants with a low metabolic risk profile in 
patients with known metabolic risk factors (e.g., 
clinical history, eating behavior, BMI, genetic, 
environmental, and biologic), as these factors 
could be predictive of increases in body weight 
for select agents.

Back to the Case Vignettes

Lisa’s diagnosis of MDD is confirmed at 
the Mood Disorders Clinic. She is advised 
to continue taking 150 mg of venlafaxine 
XR once daily. Lisa can also try adding 
another antidepressant, such bupropion, to 
help with her ongoing depressive symp-
toms. However, the effectiveness of a com-
bined antidepressant treatment strategy, or 
other medication combinations (e.g., psy-
chostimulants), to mitigate weight gain is 
not well established. Lisa is strongly 
encouraged to engage in physical activity 
and participate in a behavioral weight-loss 
intervention, as these programs for indi-
viduals with a serious mental illness have 
been shown to be effective [141]. We also 
advised Lisa to seek behavioral and weight 
loss counseling to manage her weight.

9 Mood Disorders and Severe Obesity: A Case Study
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9.8  Conclusion

During the past two decades, the connection 
between mood disorders and obesity has been 
widely highlighted and this focus has been 
greatly investigated by researchers. Both condi-
tions share considerable overlap in their phenom-
enology, patho-etiology, social determinants, and 
illness course (i.e. chronicity).

Clinical studies reviewed herein indicate that 
patients with mood disorder have a higher risk of 
developing weight gain/obesity, and obese 
patients have an increased risk of developing 
mood disorders, with an overrepresentation of 
MDD characterized by atypical features, anxiety 
symptoms, and chronic course. The involvement 
of common risk factors (genetic, environmental, 
developmental); brain substrates surrounding 
reward, emotion regulation and cognitive func-
tions; and common metabolic mechanisms sug-
gest the existence of unique pathophysiological 
processes underlying both illnesses (e.g., 
immune-inflammatory, stress-correlated). For 
instance, anhedonia, a central symptom of 
depression, has been linked to obesity through 
mechanisms of reward and emotional control. 
Furthermore, recent evidence suggests that anhe-
donia is strongly associated with eating behavior, 
increasing food intake in uncontrolled, emo-
tional, and binge eating [142].

The recognition of a syndrome that unifies the 
two diseases into a single entity, the “metabolic- 
mood syndrome,” would serve to create a subtype 
of patients on whom to perform further investiga-
tions in order to improve outcomes, ameliorate 
course, and personalize treatments. In order to 
propose and confirm this new concept, clinical 
studies, based on the several psychopathological 
domains and considering multidimensional met-
abolic dysfunctions, are necessary.

9.9  Take Home Messages

• There is a strong, bi-directional relationship 
between mood disorders and obesity.

• When treating mood disorders, health care 
providers are strongly encouraged to assess 

and address metabolic-related risk factors, 
particularly obesity.

• Where possible, psychiatrists should choose 
to treat mood disorders with a low risk for 
weight gain and help the patient manage their 
weight.

• Conversely, when considering avenues to 
address a patient’s weight, the possible pres-
ence of mood disorders should be evaluated 
and addressed.

• Health care providers should strongly encour-
age their patients to engage in regular physical 
activity.
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10.1  Introduction

In this chapter, we review and recommend strate-
gies for assessing eating disorders in patients 
with obesity who present for treatment in settings 
that are not specialized to treat eating disorders. 
Our purpose is to equip clinicians working with 
obese individuals or in general community prac-
tices with the tools to understand eating disorder 
symptoms and make appropriate recommenda-
tions to patients with obesity. A case example of 
a common clinical presentation will be used to 
illustrate the assessment and triage process. We 
will begin by reviewing prevalence data and pro-
viding an overview of the research literature on 
eating disorders typically found in individuals 
with obesity, namely binge eating disorder (BED) 

and night eating syndrome (NES). We will then 
summarize recent diagnostic changes in the 
DSM-5 criteria for eating disorders. We discuss 
interview and self-report instruments and recom-
mend how best to incorporate these into clinical 
practice so as to reliably and accurately assess for 
eating disorders. Although other chapters in this 
volume describe specific psychological treat-
ments for obesity, we outline a plan for triaging 
patients with obesity who also suffer from eating 
disorders to more intensive treatment. Finally, we 
review medications for eating disorders found in 
patients with obesity.
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10

Case Vignettes

Mark is a 48-year-old male with a body 
mass index of 43 kg/m2 (with a weight of 
310 lbs and height of 5′11″). He was diag-
nosed with type 2 diabetes 3 years ago and 
is followed by an endocrinologist. His 
blood sugar is poorly controlled and his 

hemoglobin A1c is abnormally elevated. In 
addition, he was diagnosed with obstructive 
sleep apnea 7 years ago and uses a conti-
nuous positive airway pressure (CPAP) 
machine at night. Mark reports difficulty 
adhering to diet and exercise recommenda-
tions though he takes his medications as 
prescribed. Mark told his endocrinologist 

(continued)
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10.2  Epidemiology of Eating 
Disorders in Obesity

Binge eating disorder (BED) and night eating 
syndrome (NES) are the most common eating 
disorders reported in severely obese popula-
tions [1, 2]. The general lifetime prevalence of 
BED across countries worldwide is estimated at 
1.4 %, ranging from 0.8 to 1.9 % [3]. The preva-
lence of NES in the general community is esti-
mated to be approximately 1.5 %, ranging from 
1 to 5.7 % [4–6]. Prevalence rates for BED and 
NES are substantially higher in obese samples 
and vary widely depending on the population 
and method of assessment [7]. Specifically, 
prevalence rates for BED range from 1 to 30 % 
[7] and for NES obese patients seeking weight 
loss range from 6 to 16 % [5, 8]. For bariatric 
surgery candidates, the range for BED is greater 
with a prevalence from 2 to 49 % [7] and 2 to 
31 % for NES [5, 7–9].

In terms of demographic characteristics, both 
BED and NES have been found to emerge bet-
ween the late teens to early twenties [6, 10, 11], 
which is later than the age of onset for anorexia 
or bulimia nervosa [3]. An earlier onset of binge 
eating has been found to predict worse out-
comes in terms of treatment of BED [10]. 

that he eats while watching television, after 
his wife and children have gone to bed. 
Although he feels embarrassed about this 
eating because it “proves my eating is out 
of control” and he is aware of the negative 
consequences to his diabetes, this eating is 
his main source of enjoyment and distrac-
tion from his responsibilities. He received 
education from his endocrinologist about 
the importance of exercise for blood sugar 
control, but finds it difficult to find time in 
his schedule for exercise. Although Mark is 
proud of his adherence to his medication 
regimen and blood sugar monitoring, he 
feels he needs more support with his eating 
habits.

that he is frustrated by his increasing 
weight, especially since his diabetes diag-
nosis, and wants help with weight loss. 
Over the past 15 years he has repeatedly 
lost up to 50 lbs through various commer-
cial weight loss programs and by exercis-
ing at a gym with a personal trainer. He has 
maintained this weight loss for up to 1 
year, only to regain the weight plus an 
additional 10–15 lbs each time. Mark 
reported that his tendency with these 
weight loss programs is to be “all in,” fol-
lowing the diet programs exactly or exer-
cising for 2 h a day at least four times a 
week. He explained that as soon as he ate a 
food not endorsed by a diet plan or missed 
working out for more than a week, he 
would return to his old eating habits and 
give up on his weight loss goals.

Mark has been married for 22 years and 
has two children in their teens. He describes 
his marriage and family life as “solid” but 
noted that work stress often leads him to 
eat for comfort. He works full time as a 
warehouse manager but gained a signifi-
cant amount of weight 8 years ago after a 
layoff. He was unemployed for a year and 
experienced significant financial hardship. 
Mark reported that during this time he also 
experienced an episode of depression and 
took venlafaxine for 6 months. After he 
found his current job his depression remit-
ted and he discontinued his antidepressant. 
He played team sports throughout high 
school in his early twenties but with mount-
ing family and work responsibilities in his 
late twenties he became significantly less 
physically active. He describes himself as a 
“lifelong big eater” who ate larger portions 
than others beginning in late childhood but 
the high levels of physical activity in his 
early life helped prevent significant weight 
gain. Mark also binges in the evenings 2–3 
times a week after having a stressful day at 
work. He usually purchases takeout food 

(continued)
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Compared to other eating disorder diagnoses, 
the gender differences for BED and NES are 
less pronounced [10, 12]. Lifetime prevalence 
rates of BED are slightly higher in women than 
men with ratios between 2:1 and 6:1 [13, 14]. 
Generally the rates are comparable among men 
and women with NES [6, 15]. One distinct dif-
ference between obese men and women with 
eating disorders is that women are more likely 
to report shape and weight concerns [10, 16, 17], 
which is associated with greater impairment and 
poorer quality of life [10]. Few cultural differ-
ences have been found for BED [12] and NES 
[18]. In recent  studies examining cultural differ-
ences in treatment- seeking adults with BED 
[12, 19], African-American adults were found to 
have higher BMIs than Hispanic and Caucasian 
adults. Regarding eating disorder symptoms 
however, research has been inconsistent in 
terms of whether there are differences in binge 
eating  frequency and eating pathology across 
ethnic groups [12, 19] and further research is 
warranted.

The underlying etiology of BED and NES 
remains unclear and is likely multifaceted in 
terms of both predisposing and environmental 
factors contributing to the onset of eating pathol-
ogy [20]. The course of these disorders tends to 
be stable and there is little crossover with other 
eating disorders [10].

10.3  Eating Disorders and Body 
Mass Index

The results are inconclusive as to whether disor-
dered eating leads to obesity or obesity leads to 
disordered eating [1], but both BED and NES are 
thought to contribute to problems associated with 
obesity. Specifically, the loss of control and over-
eating associated with binge eating and the 
delayed eating pattern associated with night eat-
ing are thought to contribute to weight gain and 
at the least make weight loss and the prevention 
of further weight gain more difficult [21]. Both 
BED and NES have been found to be more prev-
alent in obese compared to nonobese samples 
when examining rates cross-sectionally [10, 22–
25]. In addition, among obese patients, bariatric 

surgery candidates report higher BMIs, more 
objective and subjective binge eating, and higher 
rates of night eating compared to nonsurgical 
overweight controls [8, 26].

For NES, some studies have found a positive 
association between NES and body weight (e.g., [8, 
27–29]); however, a number of studies have found 
no correlation (e.g., [15, 18, 30]). The inconsistency 
in NES criteria used across studies greatly impacts 
the interpretation and generalizability of findings 
[23]. Also, most of the research on NES has included 
samples with small BMI ranges where there would 
be inadequate power to detect differences [8]. 
Colles, Dixon, and O’Brien’s [8] is the only study to 
date that has examined NES across a broad spec-
trum of BMI and they found significant differences 
in prevalence of NES based on BMI category such 
that higher rates of NES were associated with higher 
BMIs. Overall, this suggests that both BED and 
NES are associated with obesity, but the nature and 
direction of this relationship remains unclear [23].

When examining differences between normal- 
weight and obese adults with BED, one study 
found that while there were no differences in age 
of onset of binge eating or frequency of binge 
episodes, normal-weight individuals were signif-
icantly younger [31]. Dingemans and Furth [32] 
similarly found that nonobese individuals with 
BED were younger and were less likely to have 
received treatment. Marshall et al. [33] found 
that compared to obese patients with NES, 
normal- weight individuals were again consider-
ably younger. Normal-weight individuals with 
BED have also been found to be more likely to 
engage in weight-control behaviors [31] and to 
have higher dietary restraint [34], which may 
partly explain differences in weight status. These 
findings suggest that the risk of obesity for BED 
and NES may increase with age due to the longer 
duration of these eating patterns [31].

10.4  Psychiatric and Medical 
Comorbidity

Prevalence rates for BED and NES have been 
found to be higher in obese patients with serious 
mental illness compared to the general popula-
tion [9, 35] and BED and NES are associated 
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with higher psychiatric comorbidity compared 
with individuals without eating disorders. Dep-
ression and anxiety are the most common associ-
ated disorders [9, 15, 27, 36, 37] followed by 
substance use disorders [27]. Specifically, Grilo 
et al. [38] found that 67 % of treatment- seeking 
BED patients had at least one lifetime DSM-IV 
axis I psychiatric disorder. Similarly, De Zwaan 
et al. [39] found that over half of NES patients 
reported a lifetime history of major depressive 
disorder and 66 % reported problems related to 
insomnia. Higher rates of personality disorders 
have also been reported in individuals with BED 
and NES [10, 40, 41]. The findings are similar in 
bariatric surgery candidates. Mitchell et al. [42] 
reported that 68.7 % of bariatric candidates had a 
lifetime history and 33.7 % met  criteria for a cur-
rent axis 1 disorder. Bariatric surgery candidates 
with BED report greater depressive symptoms 
than non-BED bariatric surgery patients [43]. Also, 
loss of control with respect to binge eating has 
been found to be associated with higher rates  
of night eating, general eating pathology, and 
depressive symptoms in pre-bariatric surgery 
patients [43].

Psychiatric comorbidity in BED and NES 
patients has been found to be associated with 
greater severity of eating pathology and poorer 
functioning in general [38, 44, 45]. Specifically, 
eating disorders are associated with low self- 
esteem [46] as well as a reduced quality of life 
[24, 36, 47]. Overevaluation of weight and shape 
has been found to be related to greater eating dis-
order pathology and poorer psychological func-
tioning in obese patients with BED [38]. In 
bariatric candidates with BED, lower self-esteem 
is reported compared to those without BED [43] 
as well as greater eating pathology and higher 
levels of body dissatisfaction [48, 49]. These 
findings suggest that when considering the degree 
of severity in terms of BED and NES, it is 
 important to consider the degree of comorbid 
psychiatric conditions as well as factors such as 
self-esteem, quality of life, and the degree of ove-
revaluation of weight and shape [10].

Medical comorbidity is also common in obese 
individuals. BED has been associated with an incre-
ased risk for various medical problems including 

hypertension, Type 2 diabetes, cardiovascular 
disease, and physical mobility limitations [50]. In 
bariatric surgery patients, the presence of at least 
one axis 1 disorder was related to greater severity 
of obesity and worse functional health status [51]. 
In general, there is a high degree of psychiatric 
and medical comorbidity in individuals with 
BED and NES that needs to be assessed as it may 
impact treatment considerations and outcome.

10.5  Measurement 
and Assessment

10.5.1  Classification of Eating 
Disorders in DSM-5

The purpose of this section is to briefly review 
the DSM-5 criteria for BED and NES, the eating 
disorders most commonly found in obesity. We 
will also briefly discuss BN and Avoidant Res-
trictive Food Intake Disorder (ARFID). While 
BN and ARFID are not as prevalent, it is impor-
tant to be familiar with these disorders as well as 
they may present in patients with obesity.

10.5.2  Binge Eating Disorder

The disorder of most interest to clinicians work-
ing with patients with obesity is BED. It features 
repeated eating binges during which an individ-
ual consumes an excessively large amount of 
food and experiences a subjective loss of control 
over their eating, but does not engage in methods 
to compensate for the excess calories. Binges 

need to occur weekly and symptoms need to per-
sist only for 3 months to reach diagnostic thresh-
old. Severity specifiers, from mild to severe, are 
based on frequency of binge episodes.

Although overvaluation of weight and shape 
is not a diagnostic criterion for BED as it is for 
BN and anorexia nervosa (AN), in research this 
feature has been found in 60 % of BED patients, 
a level significantly higher than in non-BED 
obese patients, though lower than in AN and BN 
[38]. This is a feature that should be assessed as it 
is a marker of greater psychosocial impairment 
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and poorer quality of life [38]. BED should also 
be differentiated from other eating patterns often 
found in individuals with obesity like snacking or 
grazing throughout the day regardless of hunger, 
eating in response to emotional states, eating in 
response to strong cravings for certain types of 
foods like sweets, morning undereating [52, 53], 
and subjective binge eating ([54], see Table 10.1). 
Subjective binge eating, defined as eating an 
amount of food that is not excessively large while 
feeling out of control, has been associated with 
increased psychopathology and distress [54]. These 
eating patterns may coexist with BED, but in the 
absence of objective eating binges with loss of 
control, do not in themselves constitute BED. If 
present in concert with sufficient additional eat-
ing disorder symptoms however, a diagnosis of 
OSFED or USFED may be warranted.

10.5.3  Bulimia Nervosa

Although seen less frequently in obese individu-
als than BED and NES, BN does occur in obese 
individuals [55] and thus should be assessed. In 
addition to regular binge eating episodes as 
defined in BED, a diagnosis of BN requires the 
use of problematic methods to prevent weight 
gain such as inducing vomiting, misuse of laxa-
tives, prolonged fasting, and excessive exercise. 
The frequency of binge episodes and compensatory 
behaviors occur at least weekly and symptoms 
persist for at least 3 months.

10.5.4  Night Eating Syndrome

Whereas the core feature of BED is episodes of 
overeating accompanied by a lack of control 
without the use of inappropriate compensatory 

behaviors, the core feature of NES is the delayed 
circadian shift of eating [8, 56]. First described 
by Stunkard et al. in 1955 [57], awareness of 
NES amongst clinicians and researchers has only 
recently emerged. It is now listed in the DSM-5 
as an Other Specified Feeding or Eating Disorder 
but diagnostic criteria have not yet been fully 
quantified. Allison et al. [28] propose that for 
NES, as established by the International NES 
Working group, the core criterion is an abnor-
mally increased food intake in the evening and/ 
or at night, manifested by (1) consumption of at 
least 25 % of intake after the evening meal and 
before bedtime and/or (2) nocturnal awakenings 
with eating at least twice per week. In addition to 
distress or impairment in functioning, NES 
involves awareness of the eating episodes as this 
feature differentiates NES from sleep-related 
 eating disorder (SRED), a parasomnia in which 
individuals do not recall their night-time eating 
[28]. Allison et al. [28] propose additional crite-
ria for NES that involves the endorsement of at 
least three of five additional symptoms: (1) lack 
of eating in the morning; (2) strong desire to eat 
between dinner and sleep or upon awakening 
from sleep; (3) insomnia; (4) belief that one must 
eat in order to get to sleep; and (5) low mood in 
the evening. These criteria must be met for a min-
imum duration of 3 months. These additional cri-
teria are not required by the DSM-5 given that 
further research on night eating is needed; how-
ever, the criteria outlined by Allison et al. [28] are 
useful for differentiating NES from other disor-
ders such as BED and SRED.

10.5.5  Differentiating Between BED 
and NES

BED and NES are thought to be distinct disorders; 
however, they share the common feature of eve-
ning hyperphagia ([28], see Fig. 10.1). The rates of 
co-occurring BED and NES range from 7 to 25 % 
and approximately 9 % for BN and NES [28, 58].

NES can be distinguished from BED in that 
individuals with NES demonstrate a phase delay 
in the circadian pattern of eating leading them to 
consume more of their total energy intake later in 
the day and at night compared to individuals 

Table 10.1 Differentiating objective binge eating from 
other eating pathology/normal eating patterns

Control Loss of control

Large amount of 
food eaten

Overeating Objective binge 
eating

Average amount 
of food eaten

Normal eating Subjective binge 
eating

Source: Fairburn and Cooper [52]
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without NES [36, 46, 59]. Gluck et al. [46] found 
that after fasting for 8 h, night eaters reported less 
hunger before a daytime test meal. In terms of 
waking to eat, Birketvedt et al. [59] found that 
night eaters woke on average 3.6 times per night 
compared to only 0.3 times in controls and 52 % 
of awakenings in night eaters were accompanied 
by food intake. NES participants have been found 
to have lower disinhibition scores than individu-
als with BED, but higher than controls [60], and 
those with both BED and NES scored the high-
est. One difference that has been highlighted in 
the literature is that sleep disturbance is less com-
mon in individuals with BED compared to those 
with NES [4, 36].

Individuals with NES have also been found to 
exhibit less general psychological distress than 
individuals with BED [8]. Allison et al. [37] in 
their study comparing individuals with BED and 
NES found the BED group exhibited greater eat-
ing pathology and experienced many more objec-
tive binge eating episodes with loss of control. 
Some of the NES participants reported a loss of 
control during their night eating episodes, but 

this was rarely objectively large in terms of 
 quantity of food. The eating patterns of the 
groups differed significantly as well, with the 
NES group eating far fewer meals during the first 
half of the day. The BED and NES groups ate a 
similar number of evening snacks after the main 
evening meal, indicating that both groups have 
some trouble regulating their eating in the eve-
ning hours before bedtime. The BED group had 
higher scores on the Eating Disorders Exam- 
Questionnaire ([61], please see Table 10.3 for a 
description of this measure) weight concern  
and shape concerns subscales than the NES  
group even after controlling for BMI differences. 
Allison et al. [37] note that since both the NES 
and BED groups were characterized by disor-
dered eating, clinicians should attend to the 
assessment and regulation of meal patterns. For 
nocturnal ingestions, NES can also be distin-
guished from sleep-related eating disorder in that 
individuals with NES are awake when eating and 
can recall these episodes compared to individuals 
with SRED who are asleep when these eating 
episodes occur [5].

Night Eating

Evening Hyperphagia

NES BED BN

Nocturnal Ingestions

NES
Parasomnia

(SRED)

Fig. 10.1 Differentiating 
NES from other eating and 
sleep disorders
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10.5.6  Avoidant Restrictive Food 
Intake Disorder

ARFID is characterized by an apparent lack of 
interest in eating or food, avoidance of food 
based on the food’s sensory characteristics, and 
avoidance of particular foods due to concerns 
about the negative consequences of eating, like 
abdominal discomfort. Unlike other eating 
 disorders, the motivation to avoid eating is not to 
achieve or maintain a certain body weight or 
shape. ARFID can co-occur with a number of 
other mental disorders, in particular, with autism 
spectrum disorder and other neurodevelopmental 
disorders, as well as anxiety disorders [62]. Little 
research on ARFID in adults has been published 
and the prevalence of ARFID in obese individu-
als has not been documented. However, suffi-
cient numbers of post-bariatric surgery patients 
across different countries and settings have been 
documented with problematic food aversions to 
have generated several publications and research 
studies (e.g., [63–67]. Although these studies do 
not diagnose these individuals with ARFID, the 
presentation may be similar to that of ARFID. 
Foods that are typically avoided after bariatric 
surgery tend to be tougher or denser in texture, 
particularly meats, rice, and pasta. These aver-
sions usually develop after the foods in question 
lead to an episode of abdominal discomfort. 
However, these food avoidances tend to disap-
pear over time and do not usually indicate a diag-
nosis of ARFID.

10.5.7  Assessment Methods

As with other psychiatric disorders, the eating 
disorders involve symptoms that are behavioral 
(e.g., bingeing, restriction), cognitive (e.g., pri-
oritization of dietary restraint, negative body 
image), and affective (e.g., eating to regulate 
emotional distress) in nature and a complete, 
valid, and reliable assessment must consider all 
of these. Table 10.2 lists the symptoms and fea-
tures that are typically found in eating disorders 
that should be assessed in all patients.

Regardless of whether the assessment is 
 conducted for treatment or research purposes, a 
clinical interview should be the foundation of 
any valid eating disorders assessment. Based on 
the available research evidence and our clinical 
experience, clinician interviews are critical for 
understanding past and present eating behaviors 
and for obtaining accurate diagnoses in both bar-
iatric surgery [68–71] and non-bariatric surgery 
populations [61]. The choice of particular inter-
view and questionnaire instruments can then be 
based on factors such as time available to con-
duct the assessment and the type of information 
that is useful in a particular setting. Please see 
Table 10.3 for a description of the recommended 
eating disorder- specific interview and self-report 
assessment instruments.

The Eating Disorders Exam-Interview [72] is 
the most used and widely recognized interview 
used to diagnose eating disorders. The eating 
 disorders modules of the Structured Clinical 
Interview [73] and the MINI Neuropsychiatric 
Interview are also available [74]. However, as of 
yet these measures do not include questions to 
assess NES or ARFID. The Night Eating Syn-
drome History and Inventory (NESHI) is a more 
recent addition to the field and can be used to 
guide the assessment of NES [75]. Currently 
there are no validated instruments for assessing 
ARFID. Therefore, a thorough understanding of 

Table 10.2 Characteristic features and symptoms by 
DSM-5 disorder, to be assessed in all patients

Feature BED BN NES ARFID

Objective binge eating ✓ ✓
Loss of control over 
eating

✓ ✓ ✓

Extreme compensatory 
methods

✓

Overvaluation of weight 
and shape

✓ ✓

Excessive evening 
eating

✓ ✓ ✓

Nocturnal eating upon 
awakening

✓

Irregular/chaotic eating 
pattern

✓ ✓ ✓ ✓

Dietary restriction ✓ ✓ ✓ ✓
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Table 10.3 Recommended instruments

Measure Description

Clinical interview

Eating disorder examination—interview [54] Takes ~45–75 min and is freely available; diagnoses eating 
disorders according to the DSM-IV and provides scores on eating 
disorder pathology via four subscales: dietary restraint, eating 
concern, weight concern, shape concern, plus a global score are 
computed

Night eating syndrome history and inventory 
(NESHI) [78]

A semi-structured interview used to diagnose NES. It assesses a 
typical 24-h food intake, including a recall of all meals and 
snacks, and sleeping patterns. A total score of 25 can be used as 
the threshold for diagnosing NES

Self-report

Binge eating scale [124] 16 items; computes a total score reflecting severity of binge 
behaviors to screen for binge eating disorder; measures the 
behavioral, emotional, and cognitive symptoms associated with 
binge eating. Participants with scores ≥17 can be classified “binge 
eaters.” [131]. Cut scores of binge eating severity [132]: no binge 
eating (score ≤17), mild to moderate binge eating (score of 
18–26), severe binge eating (score ≥27)

The Dutch eating behaviors  
questionnaire [125]

33 items, developed to measure aspects of eating found through 
research to be common in obese individuals: restrained eating, 
emotional eating, external eating, with emotional and external 
eating characteristic of individuals with obesity; not diagnostic

Eating disorders exam—questionnaire [75] 28 items; adapted from the EDE-I to assess symptoms of eating 
disorders according to the DSM-IV; four subscales: restraint, 
eating concern, shape concern, weight concern, and a global score

Eating disorders inventory-3 [126] 91 items organized into 12 primary scales: Drive for Thinness, 
Bulimia, Body Dissatisfaction, Low Self-Esteem, Personal 
Alienation, Interpersonal Insecurity, Interpersonal Alienation, 
Interoceptive Deficits, Emotional Dysregulation, Perfectionism, 
Asceticism, and Maturity Fears. Yields six composite scores: one 
that is eating disorder specific (i.e., Eating Disorder Risk) and five 
that are general integrative psychological constructs (i.e., 
Ineffectiveness, Interpersonal Problems, Affective Problems, 
Overcontrol, General Psychological Maladjustment)

Questionnaire for eating disorder  
diagnoses [127]

50 items that operationalize the DSM (fourth edition) eating 
disorder diagnoses into (a) those with and without an eating 
disorder diagnosis, (b) eating-disordered, symptomatic, and 
asymptomatic individuals, and (c) those with anorexia and 
bulimia diagnoses

Questionnaire of eating and weight patterns 
(revised) [128]

28 items; assesses symptoms and history of BED and BN as per 
the DSM-IV

Night eating questionnaire [129] 17 items; assesses presence and severity of symptoms of night 
eating

Night eating diagnostic questionnaire [47] 21 items to diagnose NES as per Allison et al. [30]

Three-factor eating questionnaire/eating 
inventory [130]

51 items; measures three aspects of eating behavior found in 
research to be common in individuals with obesity, through  
three scales: Cognitive restraint, disinhibition, hunger. High 
scores on disinhibition and hunger are characteristic of BED.  
Not diagnostic
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when and how the food aversion developed, the 
persistence of the avoidance and associated dis-
tress and/or impairment are needed to inform 
diagnosis.

Self-report instruments are useful to screen 
for particular disorders like binge eating disorder 
or night eating syndrome and features like shape- 
and weight-related concerns. However, binge 
eating, which is necessary for diagnosing BED 
and BN, is difficult to assess accurately through 
self- report instruments. The bulk of the research 
conducted on the concordance between self-
report and interview measures have compared 
the Eating Disorders Exam-Interview (EDE-I) to 
the Eating Disorders Exam-Questionnaire (EDE-
Q) [76–79]. In summary, this research shows that 
self-report measures yield higher levels of binge 
eating compared to clinical interviews [61, 76–
80]. As Fairburn and Beglin [61] note and our 
experience supports, this is because patients gen-
erally lack the knowledge required for accurately 
defining a binge. The term “binge eating” has 
entered the cultural lexicon, but individuals who 
do not have an understanding of the clinically 
defined features of a binge, such as the amount of 
food required for an objective binge, cannot 
accurately report on these symptoms. Clinical 
interviews thus allow for the probing that is 
needed to determine whether a patient who reports 
“binge eating” truly is binge eating according to 
the DSM-5.

In addition to binge eating, self-report mea-
sures as compared to clinical interviews tend to 
yield higher scores on weight- and shape-related 
concerns [81]. Fairburn and Beglin [61] posit that 
similarly to binge eating, laypersons lack the 
knowledge needed to assess clinically defined 
weight- and shape-related distress. The ability to 
differentiate normative dissatisfaction about 
shape and weight from the more extreme con-
cerns typical in eating disorders requires clinical 
experience. However, they found little discrep-
ancy between the EDE-Q and EDE-I in assessing 
the frequency of self-induced vomiting and laxa-
tive misuse, likely because these are behaviors 
that are simply either present or absent. The over-
all pattern of findings in this study suggested that 
self-report questionnaires can be used to assess 

clearly defined behavioral symptoms like 
 self- induced vomiting, laxative misuse, and 
dietary restraint, but interviews should be used to 
assess binge eating and body dissatisfaction.

10.6  Considerations for Triaging 
to Treatment

Once an obese patient has been diagnosed with 
an eating disorder, planning for treatment 
involves several considerations (see Table 10.4 
for steps for triage following a diagnosis of an 
eating disorder).

10.6.1  Dieting

Weight loss diets are often a first choice option 
for obese individuals who want to lose weight; 
however, for individuals who are obese and have 
an eating disorder, there are some important cau-
tions. Individuals who diet typically only lose 
5–10 % of their total body weight [82–84]. Also, 
the long-term maintenance of weight loss is typi-
cally minimal with only approximately 7 lbs with 
diet alone or 8 lbs with diet and exercise [85–87]. 
There are numerous different types of diets avail-
able and there is no consensus on which diets 
work best; however, diet and exercise combined 
has been found to increase the likelihood of 
maintaining weight loss at 1 year [88]. Very low 
calorie diets demonstrate the greatest efficacy in 
terms of amount of initial weight loss (approxi-
mately 20 %), but these diets are difficult to sus-
tain [83]. Long-term studies suggest that many 

dieters regain more weight than they lost initially 

Table 10.4 Steps for triage following diagnosis of an eat-
ing disorder

1. Complete diagnostic assessment

2. Communicate diagnosis to patient

3. Provide psychoeducation

4. Assess motivation to change

5. Consider medications

6. Involve other health care providers

7. Monitor medical status

8. Refer to evidence-based psychotherapy
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and lifestyle changes alone have not been found 
to produce significant long-term weight reduc-
tions [82]. When examining individuals who are 
successful at maintaining weight loss, findings 
from the National Weight Control Registry have 
found that factors associated with weight loss 
maintenance include having a weight loss goal, 
more weight loss initially, increased physical 
activity, a regular eating pattern, self-monitoring, 
and flexible control over eating [89, 90].

Depression and other psychiatric disorders 
can be obstacles to weight loss and weight loss 
maintenance [89]. There has also been concern 
raised that dietary restriction may in fact increase 
binge eating frequency or night eating in indi-
viduals who have an eating disorder. Research 
has not found a consistent association between 
severe dietary restriction and binge eating or 
night eating [39, 91]. Binge episodes generally 
decline during the weight loss attempts [83, 92]. 
Even with very low calorie diets, binge eaters can 
lose a similar amount of weight to those without 
binge eating [83]. It is important to note that 
binge eating may return when the severe energy 
restriction or the diet is terminated, but it has not 
necessarily been found to increase binge eating 
[83]. While dieting has not been a proven risk 
factor for BED, weight cycling is associated with 
binge eating and thus psychological treatments 
are likely best as first-line interventions to address 
the eating disorder pathology [10]. Also, in terms 
of addressing problems associated with obesity 
in individuals with eating disorders, a focus on 
normalizing food intake and physical activity 
with only moderate calorie restrictions is sug-
gested [10, 83].

10.6.2  Psychological Approaches

Cognitive Behavior Therapy (CBT; [72]), Inter-
personal Therapy (IPT; [93]), Dialectical 
Behavior Therapy (DBT; [94]), Motivational 
Interviewing (MI; [95]), and mindfulness appro-
aches [96] have all been used in treatment studies 
of BED. CBT is the most studied modality and 

both CBT and IPT are currently considered 
empirically validated treatments for BED [21]. 
Psychological interventions have generally been 
found to be superior to behavioral interventions 
in terms of reducing eating pathology and 
improving psychological functioning, but weight 
loss has been minimal with these approaches 
[22]. Grilo et al. [97] found that when substantial 
improvements in reducing binge eating symp-
toms occurred within the first 4 weeks of treat-
ment, this rapid response predicted remission at 
post-treatment in obese patients with BED. 
Regarding night eating, Berner and Allison [58] 
reviewed treatments available and found two 
case studies that suggested that behavioral inter-
ventions improved night eating and another study 
found that progressive muscle relaxation helped 
to reduce evening appetite [98]. CBT for NES 
has recently been developed and integrates ele-
ments of CBT for insomnia. The preliminary 
results of a pilot study suggest that a decrease in 
nocturnal ingestions and NES symptoms were 
found using this ten-session protocol [28]. While 
psychological interventions have not been found 
to reduce weight per se, they are effective first- 
line interventions for treatment of eating disorder 
symptoms and may in fact prevent further weight 
gain by reducing eating disorder pathology [99].

10.7  Psychopharmacology

10.7.1  Stimulants, Antidepressants, 
and Antiepileptic 
Medications Have Been  
Tried Successfully 
in Treatment of BED

Lisdexamfetamine dimesylate (Vyvanse) is now the 
first FDA-approved medication to treat moderate to 
severe binge eating disorder (defined as having at 
least 3 binge days a week for 2 weeks). The recom-
mended starting dose for Vyvanse is 30 mg to be 
titrated upwards in 20 mg increments up to 70 mg.

In two studies [100] involving more than 700 
people, Vyvanse (50 and 70 mg studied over 12 
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weeks) decreased the average number of binge 
days more than a placebo. Vyvanse cut the aver-
age number of binge days per week from nearly 5 
to less than 1 at the end of the 12-week study.

In another clinical trial [101], half of those 
taking the 70-mg dose of Vyvanse stopped binge 
eating during the 4-week period studied, com-
pared to 21 % of those taking placebo. The most 
common side effects reported were dry mouth, 
sleeplessness, increased heart rate, a jittery feel-
ing, and anxiety. Caution should be exercised 
regarding the use of stimulants as they can cause 
or exacerbate psychosis, mania, or seizures as 
well as sudden death in people who have existing 
heart problems. Abuse potential is another 
consideration.

The efficacy of antidepressant agents in the 
treatment of BED has been examined. In a meta- 
analysis of seven RCTs [102], treatment with 
antidepressants (six with selective serotonin 
reuptake inhibitors and one with a tricyclic anti-
depressant) was associated with significantly 
higher binge eating remission rates (40.5 %) 
compared with the placebo group (22.2 %). There 
were no significant differences between the anti-
depressant and placebo groups in change in mean 
frequency of binge eating episodes, BMI, or 
treatment discontinuation. Bupropion [103], 
however, when compared to placebo did not 
show any improvement in binge eating frequency 
but rather weight loss whereas duloxetine dem-
onstrated greater improvement in binge eating, 
body weight and global measures of improve-
ment when compared to placebo [104].

Two large placebo-controlled RCTs of topira-
mate in BED found that topiramate treatment 
was superior to placebo in reducing binge eating 
frequency, obsessive-compulsive features of binge 
eating, global severity of illness, body weight, 
and BMI [105, 106].

Zonisamide was superior to placebo in reduc-
ing binge eating frequency, body weight, BMI, 
measures of global severity, disinhibition of eat-
ing, and obsessive-compulsive characteristics of 
binge eating in a 12-week randomized controlled 
trial [107].

10.7.2  Antidepressants, 
Melatonergic Medications, 
Topiramate, and Light 
Therapy Might Help 
in the Treatment of NES

Collectively, limited double-blind controlled 
studies and case reports suggest that SSRI medi-
cations, (particularly sertraline and escitalo-
pram), melatonergic medications, topiramate, 
and light therapy may be effective for the treat-
ment of NES.

Two double blinded placebo-controlled studies 
are available studying the impact of antidepres-
sants on NES. Sertraline (mean dose of 126.5 mg 
over 8 weeks) has improved NES symptoms and 
quality of life indicators with significant weight 
loss (2.9+/−3.8 kg) compared to placebo [108]. 
However, escitalopram (10–20 mg over 12 weeks) 
did fare better than placebo in terms of NES 
symptom improvement or weight loss [109].

In open-label studies, there was evidence of imp-
rovement in NES symptoms when patients were 
tried on sertraline [110] and escitalopram [111].

Agomelatine (50 mg/day) was shown in one 
case report [112] used over 3 months and in a 
case series of five patients [113] given over 10 
weeks to improve NES and depressive symptoms 
with decrease in average weight change.

Topiramate (75 mg to 125 mg/day) in few 
case reports [114–116] has shown over 3–9 
months trial positive results improving patients’ 
NES, sleep walking, and nocturnal eating. Two 
weeks treatment with 10,000 lux of light therapy 
over 30 min daily has been documented in two 
case reports to improve NES and depressive 
symptoms [117, 118].

10.7.3  Bariatric Surgery and Eating 
Disorders

In terms of weight loss interventions, bariatric 
surgery is the most effective in that individuals 
typically lose between 20–40 % of their excess 
weight [22]. While weight loss surgery rates are 
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increasing, approximately 20–30 % of individuals 
have difficulty maintaining weight loss post- 
surgery and will regain weight [119], with 
postoperative weight regain typically occurring 
between 18 and 24 months post-surgery [120]. 
Factors that contribute to weight regain include 
poor adherence to diet recommendations, a return 
to unhealthy eating patterns, lack of physical 
activity, substance abuse, and potential resolution 
of dumping syndrome [119]. When examining 
pre-op predictors of weight loss post-surgery, 
there is little evidence that pre-op disordered eat-
ing or other psychiatric disorders predicts post-
 op weight outcomes [7, 22, 119] and currently, 
the most robust predictor of postoperative weight 
loss is postoperative eating behavior and adher-
ence to diet and physical activity recommenda-
tions [121]. The longest longitudinal study to 
date with a 10-year follow-up found that indi-
viduals with higher hunger and disinhibition 
scores 10 years post-surgery were more likely to 
have gained weight or have lost less than 10 % of 
baseline weight [122].

Eating disorders have been found to emerge 
post-bariatric surgery; however, disordered eat-
ing presents differently than classic eating disor-
der behaviors, which makes it more difficult to 
classify using DSM-5 criteria. For example, after 
bariatric surgery it is difficult to eat large amounts 
of food at one time and thus grazing with a loss of 
control is more typical of binge eating after sur-
gery. De Zwaan [22] found that 25 % of post- 
bariatric surgery patients report subjective binge 
eating 2 years after surgery with more than half 
reporting weekly episodes, but only 3.4 % met 
full criteria for BED. Similarly, vomiting is com-
mon after surgery due to gastric discomfort, par-
ticularly during the first several months after 
surgery, but some individuals may vomit for 
compensatory reasons. De Zwaan [22] found that 
while 62.7 % reported vomiting due to gastric 
discomfort, 12 % reported vomiting for shape- 
and weight-related concerns. Lastly, many post- 
bariatric surgery individuals overly restrict their 
food intake but do not necessarily achieve the 
very low weights typical of anorexia patients. 
Therefore, detecting the presence of an eating 
disorder can be difficult in post-bariatric surgery 

patients as changes in eating after surgery may 
appear to mimic eating disorder symptoms.

Disordered eating (e.g., grazing, emotional 
eating, night eating, binge eating, loss of control) 
has been found to predict poorer weight loss and 
higher levels of distress in post-bariatric patients 
[121]. White et al. [123] found that higher post- 
surgery depressive symptoms not only predicted 
poorer weight loss, but also greater eating disor-
der pathology and lower quality of life. Most of 
the research to date on postsurgical eating disor-
ders has been based on case studies. A report on 
five case studies of patients with symptoms of 
anorexia and bulimia post-surgery noted that 
post-op anxiety about weight regain and body 
image concerns were prominent [66]. A review of 
12 cases of anorexia and bulimia post-surgery 
[124] found that 50 % had complications after 
surgery and eating disorder symptoms included 
intense restriction, a marked fear of weight 
regain, and body image disturbance related to 
loose skin. In this case study series, all patients 
reported a history of dieting and 66 % had a his-
tory of an eating disorder. Of note, women who 
develop eating disorders after bariatric surgery 
tend to be considerably older than typical eating 
disorder populations. Conceicao et al. [124] sug-
gest that the eating changes required by bariatric 
surgery and the accelerated weight loss may 
result in some individuals being vulnerable to 
developing eating disorders post-surgery. Body 
image dissatisfaction, difficulty recognizing 
weight loss, and concern about loose skin have 
been reported in case studies describing eating 
disorders post-surgery [66]. The authors also 
highlight that the risk of severe restrictive behav-
iors tends to increase when weight loss slows. 
Further research is needed to better understand 
the risk factors for developing eating disorders 
post-surgery as there are likely moderating and 
mediating factors.

It is important to first consider psychological 
treatments for patients considering bariatric sur-
gery and who also have an eating disorder. While 
the current literature does not demonstrate a 
direct association between eating disorder pathol-
ogy pre-surgery and problems with weight loss or 
eating disorders post-surgery, the limited research 
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does suggest that when eating disorder symptoms 
emerge post-surgery, they can be more compli-
cated and contribute to further problems with 
weight loss. Such individuals would likely bene-
fit from developing skills to reduce eating disor-
der symptoms pre-surgery. Surgical assessment 
centers that assess eating disorder pathology 
when considering individuals for surgery may 
recommend that eating disorder treatment is pur-
sued prior to surgery. For individuals that are 
accepted and decide to have surgery, it is impor-
tant to closely monitor these patients both in 
terms of depression and eating disorder symp-
toms post-surgery, especially within the first 2 
years as this is typically the time period when 
problems may occur. If eating disorder symptoms 
emerge post-surgery, it is important to accurately 
assess and diagnose eating disorders in this popu-
lation. Specifically, understanding the motivation 
for engaging in eating behaviors is instrumental 
in differentiating between typical post-bariatric 
surgery eating practices versus eating disorder 
symptoms. Furthermore, the level of preoccupa-
tion and related distress are often indicators of 
severity. Individuals who engage in significant 
dietary restriction may not present as signifi-
cantly underweight; thus, assessing physical 
health is essential as these patients may be at 
increased risk of nutritional deficiencies given 
the malabsorption that accompanies some bariat-
ric surgeries.

10.8  Summary

• Binge eating disorder (BED) and night eating 
syndrome (NES) are commonly reported in 
severely obese populations and eating disor-
ders contribute to problems associated with 

Case Vignettes Revisited

Mark completed an assessment with a psy-
chologist who specializes in eating disor-
ders. In addition to screening for other 
psychiatric disorders, the psychologist 
used the EDE-I to diagnose eating disor-
ders, and Mark completed the Binge Eating 
Scale and Night Eating Questionnaire. 
Based on these measures, the psychologist 
diagnosed him with Binge Eating Disorder, 
but not Night Eating Disorder. During the 
clinical interview, the psychologist ascer-
tained that while Mark did consume a sig-
nificant amount of food 1–2 h before 
bedtime, which may be indicative of NES, 

he also ate medium to large portions of 
food for breakfast, lunch, and dinner in an 
attempt to adhere to recommendations to 
eat regularly as a way to manage his diabe-
tes. In the interview as well as on the Binge 
Eating Scale, he endorsed feeling out of 
control of his eating, frequent cravings, and 
being preoccupied with eating.

Based on the assessment, the psycholo-
gist referred Mark to a course of individual 
CBT to address BED. Treatment involved 
identifying the factors contributing to 
Mark’s weight gain and maintenance, daily 
food tracking and establishing a regularly 
eating pattern, thought monitoring, and 
problem-solving. He was also referred to a 
registered dietitian familiar with diabetes 
management for nutritional counseling. 
Mark was engaged and motivated to imple-
ment the CBT strategies. Initially his 
binges decreased in size, then in frequency 
to once per week from two to three times 
each week. He and a friend from work who 
wanted to improve his fitness committed to 
going to a gym together once a week after 
work for 1–2 h. In contrast to previous 
weight loss attempts that consumed most 
of Mark’s free time but were unsustainable 
long-term, the CBT program helped him 
find more reasonable and sustainable solu-
tions to his eating habits. After 3 months of 
identifying and learning to problem-solve 
the triggers for his binge eating, Mark’s 
blood sugar control improved, his mood 
and energy improved, and he reported 
sleeping better at night. Although he still 
uses his CPAP, the pressure requirement 
was reduced due to weight loss.
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obesity. There is a high degree of psychiatric 
comorbidity (depression, anxiety, substance 
abuse) with eating disorders in obese individ-
uals. Psychiatric comorbidity contributes to 
greater severity of eating disorder pathology 
and poorer functioning in general.

• A comprehensive assessment is required to 
determine the presence and nature of eating 
disorder pathology. While there are various 
valid self-report measures that are useful for 
screening, these cannot replace the value of a 
thorough clinical interview. Body image dis-
turbance should be assessed as well and can 
be a marker of severity despite that it is not a 
criterion for BED or NES. Also, assessing 
self-esteem, quality of life, and psychiatric 
comorbidity is important when considering 
factors that may influence the degree of sever-
ity of eating pathology.

• Psychological treatments should be a priority 
for addressing eating disorders, and various 
treatments including CBT and IPT have been 
found to be successful in reducing eating dis-
order symptoms. If weight loss is a secondary 
treatment goal, the various weight loss 
approaches available need to be carefully con-
sidered given the individual’s presentation in 
order to reduce the chance of weight cycling, 
which is associated with binge eating. When 
considering bariatric surgery, it is important to 
be aware of the risks of eating pathology post- 
surgery and the challenges associated with 

assessment and treatment.
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11.1  Introduction

In this chapter, we discuss addictive disorders in 
severe obesity, a very important clinical consid-
eration in this patient population. The chapter 
begins with an overview of the prevalence of 
substance use disorders in severely obese and 
bariatric surgery patient populations, followed 
by a discussion of the neurobiological and physi-
ological correlates of addiction and obesity. We 
discuss tools for addiction screening and sum-
marize the various forms of psychosocial and 
pharmacological treatment options for addiction 
in the context of severe obesity. We finish the 
chapter with a vignette to help integrate the 
information learned in this chapter into a clinical 
scenario.

11.2  Prevalence of Substance  
Use Disorders

11.2.1  Substance Use Disorders 
in Bariatric Surgery 
Candidates

Past research has shown that a higher body mass 
index (BMI) is associated with higher rates of 
substance use and substance use disorders [1, 2]. 
The lifetime prevalence of a substance use disor-
der in bariatric surgery candidates ranges between 
24 and 35 % [3–5]. The rate of current substance 
use disorders at the time of surgery is signifi-
cantly lower, ranging from 1 to 7.6 % [3, 6]. In a 
recent meta-analysis of all studies examining 
psychiatric disorder prevalence rates in bariatric 
surgery candidates, the current rates for any sub-
stance use disorder were 3 % [7]. Although the 
low rates of current substance use disorders in 
bariatric surgery candidates could represent true 
remission, patients may also be underreporting 
current substance use due to concerns about 
delays in surgery, a result of an active substance 
use disorder.

Alcohol use disorder (AUD) is the most stud-
ied substance use disorder in the bariatric surgery 
patient population. Data from bariatric surgery 
candidates suggests that the prevalence of AUDs 
is similar to that of the general population (7.6 % 
versus 8.5 %) [4]. Although additional research 
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suggests that the prevalence of lifetime AUDs is 
higher among candidates for bariatric surgery 
compared to the general population in North 
America, some studies have not replicated this 
finding [3, 8–10].

Prevalence rates for cigarette smoking in bar-
iatric surgery candidates have been as high as 
38 % in the literature, with more than half of 
these patients reporting heavy smoking [11]. 
Moreover, several studies suggest that rates of 
cigarette smoking in bariatric surgery candidates 
do not significantly change pre- and post- bariatric 
surgery [12, 13]. Older adults undergoing bariat-
ric surgery are more likely to reduce cigarette 
smoking after surgery compared to young adult 
patients [12]. Despite these trends, some patients 
may experience new-onset cigarette smoking 
after surgery, with reported rates ranging from 
9.6 to 12.1 % in small studies [11, 13]. Large pro-
spective studies are needed to clearly elucidate 
trends in cigarette smoking after bariatric 
surgery.

Data on prevalence rates of other substance 
use disorders has been limited due to a paucity of 
literature. One study showed that 8 % of bariatric 
patients were chronic opioid users preoperatively, 
which is higher than the 3 % prevalence rate in 
the general population [14]. This study contrasts 
data from the Longitudinal Assessment of 
Bariatric Surgery-2 (LABS-2) study, which 
showed that 1.5 % of pre-bariatric surgery 
patients had a lifetime history of an opioid use 
disorder [6]. Additional presurgery lifetime sub-
stance use disorder rates from the LABS-2 study 
for cannabis, stimulants, cocaine, and polysub-
stances were 7.5 %, 3.5 %, 2 %, and 1 %, respec-
tively [15]. Moreover, it appears that 
benzodiazepine and opioid use disorders among 
bariatric surgery patients is more likely to be an 
issue after bariatric surgery [16].

In addition to substance use disorders, the con-
cept of “addiction transfer” (defined as patients 
moving from an addiction to food to other types 
of addiction) after bariatric surgery has generated 
interest in determining prevalence rates of non-
substance-related addictive issues, such as com-
pulsive shopping and problem  gambling. In a 
study using structured clinical interviews con-

ducted by telephone, rates of current nondrug-
related addictive behaviors in bariatric surgery 
candidates were 11.5 % [15]. Specific addictive 
behaviors with the highest current preoperative 
prevalence included compulsive buying (8.5 %), 
followed by kleptomania (1 %), pathological 
gambling (1 %), impulsive–compulsive non-para-
philic sexual behavior (1 %), and exercise depen-
dence (1 %). It should be noted that these 
behaviors, if present prior to bariatric surgery, 
were no longer present at 3 years post- bariatric 
surgery in nearly half of patients (10 of 23 patients 
in this study) [15]. Therefore, nonalcohol addic-
tive behaviors are not uncommon in severely 
obese patient populations and warrant exploration 
prior to bariatric surgery to clearly outline their 
course after weight loss surgery.

11.2.2  Prevalence of Substance Use 
Post-bariatric Surgery

Trends from several research studies suggest that 
addictive behaviors are more likely to increase 
post-bariatric surgery. Longitudinal observa-
tional studies have shown that patients report sig-
nificant increases in the frequency of composite 
addictive behaviors (combination of alcohol use, 
recreational drug use, cigarette smoking, shop-
ping, gambling, sexual activity, internet use, and 
exercise) 24 months after surgery when com-
pared to their presurgical baseline [17]. Long- 
term data from the Swedish Obesity Study 
suggests that these increases in AUD diagnoses 
and self-reported alcohol problems can persist up 
to 15 years post-surgery [18].

In a large multicentre longitudinal observa-
tional study of bariatric surgical patients, fre-
quency of alcohol consumption and AUDs 
significantly increased in the second postopera-
tive year compared with the year prior to surgery 
or the first postoperative year [4]. Notably, 7.9 % 
of participants not reporting an AUD in the pre-
operative assessment developed a postoperative 
AUD, making up more than half of the postoper-
ative AUD patients [4].

Male sex, family history of substance use (espe-
cially multiple members of the family with AUD), 
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younger age at time of surgery, smoking, regular 
alcohol consumption, preoperative AUD, postop-
erative smoking or recreational drug use, a lower 
sense of social belonging, and postoperative 
treatment of mental health and emotional issues 
were all independently related to an increased 
likelihood of AUD after surgery [4]. Several of 
these predictors of AUD (specifically, male sex, 
younger age, smoking, recreational drug use) are 
also risk factors for AUD in the general popula-
tion [19, 20]. Additional risk factors for develop-
ing substance use disorders post- bariatric surgery 
include presurgery “food addiction” (measured 
by the Yale Food Addiction Scale) and consump-
tion of high glycemic or high sugar/high fat foods 
[21, 22]. Table 11.1 summarizes potential risk 
factors for post-surgery substance use disorders.

Interestingly, multiple studies have shown that 
compared to other surgical procedures, those 
who underwent the Roux-en Y gastric bypass 
(RYGB) surgery had an increased risk of devel-
oping AUDs after surgery [4, 17, 23]. In the 
Swedish Obesity Study, patients who underwent 
RYGB had a higher risk of medium alcohol use 
consumption, self-reported alcohol use problems, 
and alcohol use diagnoses compared to vertical 
banded gastroplasty and gastric banding [18]. 
Additional studies have shown that the sleeve 
gastrectomy and laparoscopic gastric-banding 
procedures do not result in significant changes in 

alcohol metabolism [24, 25]. RYGB has not been 
linked in any published studies to an increased 
risk of other addictive disorders other than 
alcohol.

As previously mentioned, there are currently 
few papers that studied the prevalence of other 
substance use disorders. One study stated that 
77 % of chronic opioid users continued to use 
opioids at 1 year post-surgery follow-up, and 
they also used a significantly higher amount of 
opioids than prior to surgery [14]. A retrospective 
cohort study identified the following risk factors 
for postoperative chronic opioid use: presurgery 
opioid use, presurgery use of nonnarcotic analge-
sics, presurgery antianxiety agents, and cigarette 
smoking [26]. A case report of a patient who 
developed narcotic addiction post-bariatric sur-
gery highlights how difficulties detecting sub-
stance use can lead to poor patient outcomes 
[27]. The patient had frequent complaints of 
vague abdominal pain, which resulted in high 
doses of prescribed opioids, multiple exploratory 
laparoscopies, and one laparotomy procedure 
before a substance use disorder was considered. 
This case underscores the importance of having 
awareness of potential postoperative substance 
dependence, which can assist in earlier identifica-
tion of potential substance use issues leading to 
improved care and outcomes for affected patients.

11.2.3  Addiction Transfer 
After Bariatric Surgery

A controversial topic in the scientific literature 
today is the concept of “addiction transfer,” 
which describes the replacement of one addictive 
behavior for another. In brief, some researchers 
postulate that after bariatric surgery, an individ-
ual may shift from overeating, their original form 
of addictive behavior, to a different substance use 
disorder. This concept is derived from the obser-
vation that patients use binge eating to ameliorate 
negative emotional states [28]. After surgery, 
binge eating is no longer a viable alternative for 
patients, and the notion of addiction transfer 
 suggests that patients turn to other behaviors to 
alleviate negative emotions. Limited data is 
available on actual prevalence rates of new-onset 

Table 11.1 Risk factors of developing a substance use 
disorder after RYGB surgery

Patient demographic and 
social factors Substance use related factors

Malesa Family history of a 
substance use disordera

Younger age Presurgery nicotine usea

Lower interpersonal 
support presurgery

Post-surgery recreational 
drug usea

Presurgery food 
addiction

Regular alcohol 
consumption before surgerya 
(two or more alcoholic 
drinks per week)

Intake of high 
glycemic index and 
high sugar/low fat 
foods

History of an alcohol use 
disorder in the 12 months 
prior to surgerya

aOnly identified as a risk factor for alcohol misuse after 
bariatric surgery
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addictive behaviors after surgery; however, a 
study following 201 patients post-bariatric sur-
gery identified a 3 % rate for new-onset addictive 
behaviors after surgery [15]. Nonetheless, the 
available evidence is still preliminary, and further 
research is needed to validate this purported 
model.

11.3  Neurobiological 
and Physiological Correlates 
of Substance Use in Severe 
Obesity

11.3.1  Background on Addiction 
Pathways

The pathway responsible for the most reinforcing 
characteristics of addictive substances, in both 
the general and bariatric patient population, is the 
mesolimbic dopamine system [29, 30]. This 
pathway includes dopaminergic neurons in the 
ventral tegmental area (VTA) of the midbrain and 
their targets in the limbic forebrain, especially 
the nucleus accumbens (NAc). Eventually, neu-
ronal signaling from the NAc reaches the frontal 
cortex, which is heavily involved in the decision- 
making process. Various drugs of addiction, 
regardless of its distinct mechanism of action, 
converge on the mesolimbic pathway and 
increase dopaminergic transmission to the NAc 
after acute administration. They can do so either 
directly, like cocaine, or indirectly, in the case of 
opioids [29].

In addiction to drugs of abuse, the rewarding 
effects of food have also been associated with 
dopamine (DA) release [31]. The mesolimbic 
pathway, specifically DA effects in the NAc, has 
been associated with the motivational processes 
related to appetite [32] and the drive to eat [33, 
34]. The role of DA regulation in obesity is evi-
dent through research demonstrating an associa-
tion between the Taq I A allele and reduced DA 
dopamine-2 (D2) receptors in brain regions [35]. 
Based on these findings, researchers purport that 
obese patients with the Taq I A allele may be 
 predisposed to using food to compensate for this 
reduction in DA D2 receptors and to stimulate 
DA activity.

Additional important brain regions that inter-
act with the mesolimbic pathway in substance 
use disorders include the amygdala, hippocam-
pus, and hypothalamus, among many others. In 
contrast to drugs of abuse, the relationship 
between the mesolimbic pathway and hypothala-
mus in food consumption is mediated through 
several peripheral signaling pathways involving 
peptides and hormones, such as leptin, insulin, 
and cholecystokinin [36]. These peripheral sig-
naling pathways are more specific to obesity and 
food regulation, whereas drugs of abuse rely on 
direct effects on mesolimbic structures and the 
reward system [36, 37].

Moreover, chronic drug use is associated with 
additional adaptations in dopamine function via 
both dopamine dependent and independent cir-
cuits. Chronic exposure of many addictive sub-
stances causes an impaired dopamine signaling 
system due to the body’s attempt to adapt to 
repeated drug activation (i.e., drug tolerance). 
Specifically, baseline levels of dopamine are 
reduced, and normal rewarding stimuli may be 
less effective at eliciting typical increases in DA 
transmission. When the person with addiction 
discontinues substance use, the body can no lon-
ger maintain homeostasis, thus resulting in symp-
toms of withdrawal. Additional disruptions in the 
corticotropin-releasing factor (CRF) system can 
also contribute to the negative affective symp-
toms during substance withdrawal [29].

11.3.2  Now vs. Later Brain Structures 
in Drug Addiction and Obesity

Balancing behaviors that provide a reward imme-
diately versus behaviors that can provide an 
advantage later is critical for human adaptive 
functioning. The “now versus later” model has 
been used to describe how both addictions and 
obesity are based on an excessive emphasis of 
obtaining immediate reward in lieu of choosing 
actions that promote long-term gains. The circuit 
responsible for now versus later decision-making 
involves many of the same anatomical structures 
of the mesolimbic pathway [37]. According to 
this model, different signaling patterns of DA can 
favor the now versus later processes. Specifically, 
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phasic signaling of dopamine in the reward path-
way signals “now,” whereas tonic signaling in 
control circuits connected to the reward pathways 
favors “later.” Areas of the brain that mediate 
“now” signaling include the ventromedial pre-
frontal cortex and the NAc. Areas of the brain 
that mediate the “later” signaling include the 
medial prefrontal cortex, dorsolateral prefrontal 
cortex (DLPFC), anterior cingulate cortex (ACC), 
and the caudate [37]. Interestingly, these areas 
reduce their baseline activity to the body’s 
attempt to adapt to chronic drug exposure. This 
results in a dysfunctional decision-making circuit 
in individuals with addictions leading to “hypo-
frontality,” defined by impulsive and compulsive 
substance use behaviors.

This “now versus later” model and resulting 
impulsive and compulsive behaviors are applica-
ble to obesity. Studies showing reductions in D2 
receptor in the striatum (including the NAc) in 
obese animal models and associated decreases in 
activity in various regions of the frontal lobe pro-
vide further support for the impulsivity and com-
pulsivity observed in eating in some obese 
patients [38, 39]. The result of these shared path-
ways between obesity and drug addiction has 
generated much discussion on the conceptualiz-
ing of obesity as “food addiction”; however, 
much of the evidence for food addiction is based 
on rat models, and we have yet to identify spe-
cific food substances or molecules that cause 
addiction to date [40]. Despite these parallels 
between drug addiction and obesity neurobio-
logical pathways, clinicians should not be preoc-
cupied with justifying food addiction 
nomenclature and should instead be using the 
understanding of these shared pathways to 
develop potential therapeutic alternatives for 
both substance use and obesity.

11.3.3  The Role of Adipokines 
on Neurobiological Pathways 
Related to Addictive Disorders

Ghrelin is an endogenous molecule that plays an 
important role in long-term weight regulation. 
Through several pathways, ghrelin can bind to 

growth hormone secretagogue receptors in the 
hypothalamus, which leads to signaling cascades 
leading to increased food intake [41]. Although 
plasma ghrelin is elevated in individuals under-
going long-term diets, plasma ghrelin is mark-
edly suppressed following bariatric surgery, and 
this change in ghrelin is hypothesized to contrib-
ute to sustaining weight loss after bariatric sur-
gery [42, 43].

Interestingly, there is some research that ghre-
lin could also impact the reward system path-
ways. It is suggested that ghrelin acts on the 
mesolimbic reward circuit via cholinergic affer-
ents extending to the VTA and enhancing dopa-
mine effects in the brain [44, 45]. Moreover, data 
from animal models has not shown reproducible 
results regarding the effects of ghrelin on post- 
surgery alcohol use [46–48]. Therefore, it is 
unclear whether decreases in ghrelin post- 
bariatric surgery could impact the frequency of 
addictive behavior and substance use in post- 
bariatric surgery patients.

Leptin, an appetite regulating peptide respon-
sible for satiety, is produced by adipocytes and 
regulates energy balance by suppressing hunger 
[49]. Patients with obesity can develop leptin 
resistance over time, which impairs satiety sig-
naling in response to high-energy stores [50]. 
Few studies have identified a positive correlation 
between leptin levels and food-cued brain activa-
tions in the mesolimbic area [51, 52]. Thus, the 
creation of a leptin-resistant state may result in 
elevations in leptin resulting in altered homeo-
static regulation of reward pathways related to 
food [52].

11.4  Altered Substance Use 
Metabolism with Bariatric 
Surgery

11.4.1  Altered Alcohol Metabolism 
After Bariatric Surgery

As noted earlier in this chapter, RYGB has been 
associated with increased rates of alcohol use 
disorders post-bariatric surgery [18]. Researchers 
postulate that increases in alcohol sensitivity and 
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a change in ethanol pharmacodynamics follow-
ing RYGB may increase alcohol’s reinforcing 
effects, resulting in the observed increase in AUD 
rates after bariatric surgery [53].

Post-RYGB patients reach higher peak blood 
alcohol levels more rapidly than age- and BMI- 
matched controls ingesting the same amount of 
ethanol and take longer to return to baseline [54]. 
There are two potential reasons for this phenom-
enon. Firstly, post-RYGB patients have rapid 
emptying of liquids from the gastric pouch into 
the jejunum, thus resulting in faster speed of 
absorption. Secondly, the portion of the stomach 
that secretes alcohol dehydrogenase, which 
metabolizes alcohol, is bypassed by RYGB [55]. 
The changes of the effect of alcohol on post- 
RYGB individuals could make alcohol more 
reinforcing and an individual more susceptible to 
AUD post-bariatric surgery.

11.4.2  Altered Metabolism of Other 
Substances After Bariatric 
Surgery

Data on metabolism of other substances is lack-
ing; however, there is some evidence that these 
substances can be metabolized in a way that 
enhances abuse liability in the postoperative 
phase. Recent data suggests that the propensity 
for substance abuse may be increased with two 
substances, namely, opioid pain medications and 
benzodiazepines [16]. Opioids may also provide 
benefits to RYGB patients post-surgery because 
of their effects on the gastrointestinal (GI) tract. 
Specifically, opioids decrease gastric motility 
and increase intestinal transit time, which could 
mitigate adverse effects associated with “dump-
ing syndrome,” a post-RYGB condition charac-
terized by dizziness, nausea, cramps, bloating, 
diarrhea, chills, and hot flashes, particularly fol-
lowing consumption of sweet foods. 
Benzodiazepines may have abuse liability 
because they are rapidly absorbed in the GI tract; 
the exact nature of benzodiazepine absorption 
among RYGB patients is unknown [16].

11.4.3  Impact of Substance Use 
on Bariatric Surgery 
Outcomes

There is conflicting evidence regarding substance 
use and its impact on weight loss after bariatric 
surgery [56]. There is some evidence that post- 
bariatric surgery patients meeting criteria for sub-
stance use disorders experienced a lower 
percentage of total weight loss than those who did 
not have substance use disorders [23]. Studies 
have also shown that patients with presurgery 
substance use who participated in substance use 
treatment programs before surgery were more 
likely than patients without substance use disor-
ders to have sustained weight loss postoperatively 
[57, 58]. It should be noted that patients partici-
pating in substance use disorder programs presur-
gery were more likely to have higher depressive 
symptoms post-surgery compared to controls 
[57]. Despite this conflicting data on postopera-
tive substance use and weight loss, the onset of 
substance use disorders after surgery has been 
linked to worse mental health outcomes, such as 
depression and eating psychopathology [59].

In addition to the impact of substance use dis-
orders on patients’ quality of life and mental 
health, certain substances can have detrimental 
effects on surgical outcomes. Both nicotine use, 
specifically cigarette smoking, and alcohol use 
perioperatively have been associated with 
increased risk of postoperative ulcers in gastric 
bypass patients [60]. Moreover, cigarette smok-
ing has been associated with increased incidence 
of prolonged intubation, re-intubation, sepsis, 
shock, and length of stay after laparoscopic bar-
iatric surgery [61].

After bariatric surgery, patients who experi-
ence substance use relapse can suffer additional 
medical complications. Given that post-bariatric 
surgery patients are already at risk of thiamine 
deficiency and in severe cases, Wernicke enceph-
alopathy, independent of alcohol use, patients 
who experience a relapse of their alcohol use dis-
order after surgery are likely to be at increased 
risks of these nutritional complications [62, 63]. 
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Moreover, opioid use after bariatric surgery can 
exacerbate constipation immediately after sur-
gery, resulting in increased pain and discomfort. 
Therefore, knowledge regarding substance- 
related bariatric surgery complications is essen-
tial in effectively counseling patients on potential 
risks of substance use postoperatively.

11.5  Risk Assessment Tools 
for Substance Use Disorders

Current assessment tools for addictions in 
patients with severe obesity are the same as those 
utilized for the general population; however, it 
should be noted that these self-report and screen-
ing tools should not replace more detailed clini-
cal interviews and substance use assessments 
once a patient is determined to be at risk [15]. 
Moreover, the use of specific substance use 
assessment tools as part of the bariatric surgery 
assessment process can assist clinicians in assess-
ing patient readiness for these weight loss proce-
dures. It is possible to observe changes in 
biological markers of heavy alcohol consump-
tion, such as elevated liver enzymes (e.g., gamma 
glutamyl-transferase (GGT), serum aspartate 
aminotransferase (AST), and alanine aminotrans-
ferase (ALT)), which may provide some insight 
into alcohol use; however, the sensitivity of these 
markers is variable, and these markers are not 
specific for the detection of problem drinking 
[64]. Therefore, clinical interviews and question-
naires are the mainstay of substance use assess-
ment in this patient population.

Given that alcohol use disorders are a well- 
studied substance use disorder after bariatric sur-
gery, assessment tools for alcohol use disorders 
have been a focus for bariatric clinicians. These 
tools are summarized below.

11.5.1  CAGE Questionnaire

The CAGE is a brief questionnaire that was 
developed by Dr. John A. Ewing in 1970 as a 
short clinical tool to screen for problem drinking 
in a patient. It consists of four simple questions 

[65] (see Table 11.2). Two “yes” responses 
 indicate that the possibility of alcoholism should 
be investigated further. There have been many 
studies that validated its use [65–67]. Some stud-
ies suggest that positive CAGE testing is associ-
ated with a 91–93 % sensitivity for identification 
of excessive drinking and alcoholism [66, 67]. 
The advantages of the CAGE are that it is a sim-
ple screening tool that is easy to administer even 
in time-constrained settings. However, other 
studies suggest that the CAGE is more suitable 
for screening for advanced alcoholism but are 
less sensitive in detecting those with mild drink-
ing problems, who actually form a larger propor-
tion of the general population [68].

11.5.2  The Alcohol Use Disorders 
Identification Test (AUDIT)

The AUDIT is a 10-item instrument developed by 
a six country collaborative project led by the 
World Health Organization (WHO) to assess 
alcohol use and alcohol-related consequences 
and has well-established validity and reliability 
[68, 69]. A total score (range: 0–40) is calculated 
using this 10-item questionnaire, each of which is 
scored from 0 to 4 points, with a higher score 
reflecting greater severity of AUD (please see the 
appendix for the copy of an AUDIT question-
naire). Additionally, subsets of items cover dif-
ferent domains of consumption, such as 
consumption at a hazardous level, symptoms of 
alcohol dependence, and alcohol-related harm to 
self and others. These questions were selected 

Table 11.2 CAGE questionnaire [65]

Questions Yes No

Have you ever felt you needed to Cut down 
on your drinking?

Have people Annoyed you by criticizing 
your drinking?

Have you ever felt Guilty about drinking?

Have you ever felt you needed a drink first 
thing in the morning (Eye-opener) to steady 
your nerves or to get rid of a hangover?

Note: Two or more positive responses considered clini-
cally significant
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from a larger 150-item assessment schedule, 
which was administered to 1888 persons attending 
various primary care facilities. They were selected 
on the basis of their representativeness for these 
conceptual domains and their perceived useful-
ness for intervention. Among those diagnosed as 
having hazardous or harmful alcohol use, 92 % 
had an AUDIT of 8 or more and 94 % of those with 
nonhazardous drinking behaviors had scores of 
less than 8. AUDIT is also a simple method of 
early detection of harmful drinking behaviors 
meant for the primary health care setting. A study 
comparing the AUDIT and the CAGE suggests 
that AUDIT was superior to the CAGE in the iden-
tification of patients with heavy drinking or active 
alcohol abuse or dependence [70].

The AUDIT has been used to stratify patients 
in terms of risk in bariatric surgery programs 
[71]. Positive AUDIT scales for hazardous alco-
hol use have been used to prompt further investi-
gation, such as additional toxicology screening 
for additional substances. Studies comparing the 
AUDIT to structured psychiatric interview have 
also shown that the AUDIT results in higher rates 
of alcohol use problems and underscores the 
need for further clinical assessment to elucidate 
the presence of an AUD [15].

11.6  Treatment of Addictive 
Behaviors Before and After 
Bariatric Surgery

Patients undergoing bariatric screening undergo 
psychological or psychiatric evaluations, which 
include an assessment of substance use disor-
ders. Presurgery assessment should consist of 
identification of risk factors for postoperative 
substance use (Table 11.1). Individuals with 
multiple risk factors should be referred to 
 addictions services and receive multimodal 
treatments for addiction to minimize risk 
post-surgery.

Post-surgery screening and evaluation for 
substance use disorders should involve an inter-
professional team and assessments longitudi-
nally. Given the increased prevalence of 
postsurgical alcohol use problems over time, bar-
iatric surgery and primary care teams should 
work collaborative to continue to screening for 
substance use issues and to appropriately refer or 
provide addictions interventions to mitigate long-
term risks of substance use disorders postopera-
tively (Fig. 11.1). Specific interventions for 
substance use disorders are predominantly based 
on evidence from general addictions intervention 

Post-Surgery Screening for Alcohol
Use Problems (e.g. AUDIT)

Positive

Further Alcohol Use
Evaluation

Low Risk

Provide Psycho-
education

Moderate Risk
(At-Risk Drinking)

Brief Intervention

High Risk
(Alcohol Use Disorder)

Referral to Addictions
Program & Resources

Negative

No Further Action

Continue Routine
Screening

Fig. 11.1 Post-bariatric surgery screening and intervention for alcohol use
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literature due to limited studies in bariatric 
 surgery populations. Psychosocial and pharma-
cological approaches are summarized below.

11.6.1  Psychoeducation

Due to concerning data regarding the increased 
risk of developing substance use disorders, 
namely, alcohol use disorder, after surgery, it is 
important to discuss these risks and addiction 
prevention with bariatric surgery candidates early 
in the presurgery assessment process [71].

Patient education regarding alcohol use after 
bariatric surgery should include specific infor-
mation regarding changes in alcohol pharmaco-
kinetics. For example, specific to alcohol, 
patients should be given information that alcohol 
might be much more intoxicating after surgery 
and that a single glass of wine could potentially 
make the serum alcohol concentration above the 
legal driving limit in a post-bariatric patient 
[72]. As well, some bariatric patients can show 
atypical symptoms of intoxication (e.g., dizzi-
ness), and it can take a much longer time for a 
post-bariatric surgery patient to return to sobri-
ety. The adverse effects of alcohol and other sub-
stances of abuse also need to be included in the 
discussion, as well as the fact that bariatric sur-
gery patients might be at increased risk of alco-
hol-related problems after surgery. Both patients 
and families should be given information on 
available community resources should they feel 
they need help with addiction after bariatric 
surgery.

Ashton and colleagues reported the benefit of 
their alcohol use patient education groups in bar-
iatric surgery candidates [73]. In their study, 
patients with a history of a substance use disor-
der or at-risk substance use were referred to a 
single 90-min group education session. After 
attending this session, patients reported 
improved knowledge regarding the negative 
effects of substance use post-surgery and 
increased healthy coping strategies. Furthermore, 
patients reported being more likely to stop drink-
ing after the education group intervention. 

Therefore, early identification of at risk patients 
for alcohol use problems presurgery can  facilitate 
patient engagement in presurgery alcohol use 
interventions; however, further research is 
needed to determine long-term efficacy of these 
programs in supporting sustained weight loss in 
patients with severe obesity.

11.6.2  Motivational Interviewing

Motivational interviewing (MI) is both a mindset 
and a treatment philosophy used to help people 
evoke their own intrinsic motivation when they 
experience ambivalence about changing a partic-
ular behavior [74]. The theoretical underpinning 
of MI is such that without motivation, knowledge 
provided to the patient alone will not generate a 
change in behavior. As well, only when individu-
als believe they have a problem, will they be 
motivated to change more effectively [75, 76]. 
Motivational interviewing as an intervention for 
severe obesity management is summarized in a 
chapter later in this book (see Chap. 20). A large 
body of research has demonstrated the efficacy of 
motivational interviewing in reducing drug use 
and other addictive behaviors including risky 
sexual behaviors and diet/exercise [77, 78]. 
Treatment with motivational interviewing both 
during the pre- and post-bariatric surgery should 
be offered if available to patients who are identi-
fied as being at risk for alcohol or other substance- 
related disorders.

11.6.3  Cognitive Behavioral  
Therapy (CBT)/Relapse 
Prevention

CBT/relapse prevention is a therapeutic method 
based on the approach of CBT, which are 
grounded in the principles of operant condition-
ing and social learning theories. The goals of 
CBT/relapse prevention include the identification 
of drug use within the context of its antecedents 
and consequences and the generation of effective 
behavioral alternatives that facilitate one’s ability 
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to stay away from the substance. This therapeutic 
intervention includes and is not limited to relapse 
analysis (analyzing high-risk situations for 
relapse and early warning signs of relapse), drug 
refusal skill development, affect management 
skill enhancement, and the identification of cog-
nitive distortions towards the substance of use. 
There is a large amount of evidence to support 
the use of cognitive behavioral therapy in the 
treatment of alcohol use disorders and other sub-
stance use disorders [79–81].

11.6.4  12-Step Programs

A 12-step program is a set of spiritual principles 
outlining the method to overcome addictive 
behaviors and originated as alcoholics anony-
mous (AA) for alcohol use problems. Currently, 
12-step programs exist for multiple substances 
including overeaters anonymous for obesity 
[82]. Approximately, 9 % of the US general pop-
ulation has attended an AA meeting in their life-
time [83].

The original 12 steps focused on the admis-
sion of having a substance use problem and sur-
rendering the hope for recovery through the 
recognition of the loss of control. It frequently 
made references to a greater power that could 
restore balance in the person’s lives and also 
contained action items to be completed by the 
recovering participant, such as making amends 
to friends and family that may have been previ-
ously hurt [84]. Since then, the wording of 
these steps has been altered to remove gender-
biased language, and there are secular groups 
that omit references to a deity or deities. 
Auxiliary groups to AA, such as Al-Anon and 
Nar-Anon, are available for the family and 
caregivers of people suffering from substance 
use disorders.

11.6.5  Other Treatment Options

There are a variety of other psychosocial treat-
ment modalities, including brief intervention, 
contingency management/community reinforce-

ment, psychodynamic/interpersonal therapy, 
drug counseling, family therapy, network ther-
apy, and residential treatment. These modalities 
should be considered based on weight loss and 
bariatric surgery program’s availability of such 
interventions and resources. Ideally, a combina-
tion of multiple modalities can support patients 
in managing addictive disorders in the context of 
severe obesity.

11.6.6  Comparison of Psychosocial 
Treatment Modalities 
for Addictive Disorders

Limited literature on the efficacy of psychosocial 
interventions for addictive disorders exists in 
patients with severe obesity or undergoing bariat-
ric surgery. As a result, current psychosocial 
management of addictive disorders is extrapo-
lated from literature from general addiction 
literature.

Evidence from the treatment of alcohol use 
disorders in Project MATCH, a landmark study 
led by the US National Institute on Alcohol 
Abuse and Alcoholism (NIAAA), was a multisite 
client-treatment matching study examining effi-
cacy of psychosocial treatments for alcohol use 
disorders [85]. This project attempted to utilize 
different client attributes to match them to either 
motivational enhancement therapy (MET, involv-
ing principles of MI), CBT, or a 12-step program 
(Twelve Step Facilitation treatment, also known 
as TSF) in outpatient or aftercare settings. This 
study found that all three interventions produced 
significant reductions in drinking that were sus-
tained over the 3-year follow-up period and that 
matching specific client characteristics to a par-
ticular therapeutic modality did not generally 
result in significant differences in outcomes. 
However, when conducting subgroup analyses, 
the authors found that clients that had higher lev-
els of anger had better outcomes in MET, and 
those with lower levels of anger benefited from a 
more structured program such as a 12-step pro-
gram and CBT more than MET [85]. Furthermore, 
patients with more supportive social networks 
benefitted more from the 12-step program than 
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MET [85]. Self-efficacy (i.e., measured confi-
dence to stop drinking in relation to one’s tempta-
tion to drink) was the strongest predictor of 
outcome in both the outpatient and aftercare pop-
ulation. Therefore, these factors can be consid-
ered when recommending substance use 
treatment to patients undergoing severe obesity 
management. Additional research is needed to 
identify the efficacy of specific psychosocial 
interventions for addictive disorders post- 
bariatric surgery.

11.7  Pharmacology for Addictive 
Disorders in Obesity

We will offer an overview on the various pharma-
cological agents available to treat different sub-
stance use disorders, even though evidence on 
efficacy specifically in the bariatric surgery popu-
lation is lacking. Special attention will be paid to 
the medications’ potential effect on a patient’s 
weight and potential impact on bariatric surgery 
outcomes.

11.7.1  Alcohol

The three medications on the market with United 
States Food and Drug Administration approval of 
use in alcohol disorder include disulfiram, nal-
trexone, and acamprosate. It should be noted that 
there is growing evidence for a number of other 
drugs including gabapentin, topiramate, and 
baclofen. Interestingly, some drugs that have 
potential to treat addiction have also shown to 
produce weight loss. Naltrexone has been shown 
to cause weight loss and has been studied for its 
weight loss effects in combination with  bupropion 
[86]. It is hypothesized that naltrexone impacts 
the two key systems that regulate food intake and 
bodyweight in the central nervous system: the 
mesolimbic dopaminergic pathway, as discussed 
previously, and the hypothalamic melanocortin 
system [86]. Topiramate has also been shown to 
cause weight loss due to the loss of appetite [87]. 
Interestingly, both naltrexone and topiramate are 

associated with GI side effects such as nausea 
and appetite suppression, which could also con-
tribute to weight loss. There is no evidence that 
disulfiram and acamprosate impact weight. One 
of baclofen’s side effects is dysgeusia, an unpleas-
ant taste sensation that persists in the patient’s 
mouth after medication administration. It has 
been postulated that this could cause involuntary 
weight loss, although there is sparse evidence on 
this subject [88]. Moreover, this side effect may 
reduce diet adherence post-surgery.

11.7.2  Nicotine

Nicotine replacement therapy, bupropion, and 
varenicline are the mainstay treatment for nico-
tine use disorder. Bupropion has been shown in 
clinical trials to also produce weight loss [86]. 
However, smoking cessation, whether treated 
with therapy or not, is associated with a mean 
increase of 4–5 kg in body weight after 12 months 
of abstinence and does not differ between differ-
ent pharmacotherapies used to support cessation 
[89]. Variations between individuals are large; 
however, 16 % of quitters can lose weight, while 
13 % gaining more than 10 kg [89]. Unlike ciga-
rette smoking, nicotine replacement therapy has 
not been shown to affect wound healing after sur-
gery [90].

11.7.3  Medication Treatment 
for Other Substances

There is limited evidence on the pharmacologi-
cal treatment of cocaine use disorder, with some 
emerging literature on the possible use of topira-
mate in cocaine dependence [91]. For opioid use 
disorders, there are two maintenance therapies 
currently available for the long-term manage-
ment of opioid withdrawal symptoms: metha-
done and buprenorphine/naloxone. Methadone 
initiation has been associated with increases in 
BMI [92]. There is currently no clear literature 
on the effect of buprenorphine/naloxone on 
weight.
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Case Vignette

The following case vignette will illustrate 
the management of a bariatric surgery can-
didate with multiple risk factors for post- 
surgery alcohol use. The case will provide 
a framework to reinforce substance use risk 
factors and potential interventions for 
addictive disorders in patients undergoing 
bariatric surgery.

Presurgery: Mary is a 35-year-old female 
who has lived with obesity for most of her 
life. She has hyperlipidemia, diabetes 
mellitus type 2, and knee pain, which has 
limited her mobility. She has been 
referred for bariatric surgery and is moti-
vated for this procedure to lose weight 
and improve her health. Mary has no chil-
dren and is in a 4-year common-law rela-
tionship. Both Mary and her partner have 
had challenges with alcohol use and her 
partner continues to drink on weekends. 
Mary states she underwent substance use 
treatment in an addictions program and 
completed two past 30-day inpatient alco-
hol treatment programs. In addition to 
alcohol use, she has a history of major 
depression, which has been stable for 2 
years.

Mary has a family history of alcohol use 
disorders including both of her parents. She 
states she has been “pretty good” and ini-
tially indicates that alcohol is not an issue 
for the last 2 years after her last outpatient 
treatment program. However, at her second 
appointment with the dietitian in the bariat-
ric surgery program, Mary reports alcohol 
use on the weekend in her food records. 
Upon further exploration, she discloses that 
she usually drinks 4–5 drinks per day on 
the weekend with her husband and her 
neighbors. She does not feel this is an issue 
given how much she consumed in the past. 
She also has been taking her husband’s 
oxycodone for her knee pain. In addition to 
her partner, she has minimal social  supports 

except for a few friends and endorses feel-
ing alone at home at times.

Risk Stratification and Perioperative 
Management: Due to Mary’s alcohol use 
risk factors, including her current binges, 
family history of alcohol use disorders, and 
self-reported isolation, her surgery was 
deferred until she addressed these modifi-
able risk factors. She received motivational 
interviewing and psychoeducation in the 
bariatric surgery program. The team facili-
tated a referral to the partner outpatient 
addictions program for further support and 
to assist Mary in achieving alcohol use 
abstinence. Mary was able to engage in 
these treatments due to alignment of her 
alcohol use cessation with her goal of hav-
ing bariatric surgery to improve her overall 
health.

Postoperative Management: Mary is seen 
at 6 months post-surgery and reports trying 
a couple of drinks and feeling “slammed” 
by the drinks, which is unusual for her. She 
reports conflict with her partner after sur-
gery and a related decline in her depres-
sion. She does not feel she needs help at 
this time and receives support and educa-
tion about the risks of resuming alcohol 
post-surgery in her case. She is screened 
with the AUDIT and does not meet the 
threshold for hazardous alcohol use.

At 18 months post-surgery, Mary sched-
ules an urgent follow-up with the social 
worker in the bariatric surgery program 
after missing her follow-up appointments. 
She reports a relapse in her alcohol use and 
is consuming 3–4 drinks of alcohol most 
days of the week. She has not experienced 
any complicated alcohol withdrawal symp-
toms. Her partner urged her to see someone 
in the program and she obliged after several 
months. A bariatric psychiatrist reassesses 
Mary and she scores in the hazardous level 

(continued)
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11.8  Summary and Take Home 
Points

This chapter has outlined several common path-
ways of substance use disorders, especially 
AUDs, and severe obesity. There are several key 
points to consider when treating patients with 
severe obesity and addictions both before and 
after bariatric surgery:

• Patients with severe obesity have higher rates 
of some addictive disorders compared to the 
general population, specifically AUD.

• Additional non-alcohol-related addictive 
behaviors are present before massive weight 
loss interventions, and these conditions should 
be included as part of initial psychosocial 
assessments.

• Evidence suggests that there is a small but 
increased risk of new-onset alcohol use disor-
ders after bariatric surgery, and this risk may 
be higher for patients undergoing RYGB.

• Patients should be educated on postoperative 
changes with alcohol absorption and metabo-

lism following RYGB. Additional education 
on potential shared pathways for addictive 
behaviors and obesity should be discussed 
including clarification of the concept of addic-
tion transfer.

• Pre- and postoperative screening and appro-
priate substance use treatments should be pro-
vided to patients undergoing bariatric surgery 
and should follow a stepped-care approach. 
These interventions should include appropri-
ate pharmacological interventions, psycho-
logical treatments (such as motivational 
interviewing), and referral for more intense 
programs.
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Case Vignette

Janet is a 42-year-old married female with 
a long-standing history of obesity. She is 
5′3″ and 235 lb (BMI = 41.6 kg/m2). She 
has hypertension and type II diabetes. She 
has constantly felt tired during the day. 
Because of concerns about her weight con-

12.1  Introduction

This chapter briefly outlines normal sleep architec-
ture and the important elements needed for sleep to 
function adequately and is followed by characteris-
tics of sleep (quantity, quality, and duration) that 
have been related to obesity. Treatment options that 
are available for obstructive sleep apnea and obesity 
hypoventilation syndrome (the two commonest 
sleep disorders associated with obesity) are explored.

tributing to her health problems, she was 
referred to a weight loss clinic. Initially, 
she tried a behavioral approach of dieting 
combined with some aqua fitness, but 
found that she could only lose a modest 
amount of weight. Consequently, she was 
referred to a surgeon for possible consider-
ation of bariatric surgery. Before consider-
ing surgery, her surgeon wanted her to be 
screened for obstructive sleep apnea.

In her sleep assessment, she stated that 
her sleep quality has always been poor, but 
she has never been a good sleeper. She usu-
ally goes to bed around 10 PM, and 
although she can fall asleep quickly, she 
wakes up 4–5 times per night on average. 
She goes to the bathroom at least twice at 
night. Her husband reported that she snores 
loudly, and sometimes she looks like she is 
either choking at night, or sometimes not 
breathing at all. She wakes up around 8 
AM typically and needs two alarms to 

awaken. There is a glass of water by the 
bedside, because her throat is always dry 
and sore in the mornings. She wakes up 
with headaches every morning. She would 
like to arrive at work before 0930h, but is 
unable to do so, due to difficulty waking in 
the mornings. During the day, she fre-
quently feels sleepy, but combats this with  

(continued)
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Sleep is a reversible behavioral state of percep-
tual disengagement from and unresponsiveness to 
the environment [1]. Although sleep is an impor-
tant part of life, the precise function of sleep is 
unclear. In 2015, the National Sleep Foundation, 
the American Academy of Sleep Medicine, and 
the Sleep Research Society suggested that the 
appropriate amount of nightly sleep for healthy 
adults should be 7–9 h [2, 3]. Although most peo-
ple should be spending approximately one-third 
of their life sleeping, population estimates from 
the United States National Health and Nutrition 
Examination Survey (NHANES) from 2007 to 
2010 suggest that almost 40 % of adults over the 
age of 20 are sleeping less than 6 h a night [4]. 
According to Statistics Canada in their 2010 
General Social Survey, 46 % of Canadians choose 
to cut back on their sleep to add more time to their 
day [5]. Obesity has become an increasing public 
health concern where over 1 in 3 people in the 
United States according to the NHANES data 
(2007–2012) are obese [6]. Recent evidence has 
linked sleep disturbances with the pathogenesis of 
obesity, through a variety of mechanisms.

12.2  Normal Sleep Architecture 
and Sleep Control

Sleep is currently divided into two main stages: 
rapid eye movement (REM) sleep and non-REM 
(NREM) sleep. NREM sleep is normally divided 
into three stages: N1 sleep is a light stage of 
sleep; N2 is a slightly deeper stage of sleep; and 
N3 is the deepest, most physically and cerebrally 
restorative stage of sleep. During N3 sleep, the 
body is least responsive to external stimuli. N3 

sleep is also called deep sleep, or delta sleep 
(referring to the frequency of the EEG) or slow 
wave sleep (SWS). REM sleep is often referred 
to as the dreaming sleep, as most dreaming occurs 
in REM sleep. Muscle atonia and rapid eye move-
ments characterize REM sleep. Normal healthy 
nighttime sleep sees 4–6 cycles of NREM fol-
lowed by REM sleep in a given night, with a pre-
ponderance for NREM sleep in the first half of 
the night, and REM sleep in the second half of 
the night [7]. Under normal circumstances, 
healthy sleep is controlled by two regulatory pro-
cesses—process “S” and process “C”. Process 
“S” refers to a homeostatic drive to sleep, posit-
ing that the longer the period of wakefulness, the 
greater the drive for sleep that will accumulate. 
The second process, Process “C,” refers to a cir-
cadian drive that follows a daily (“circadian”) 
rhythm, which is responsible for instance, for an 
increasing sleepiness in the mid afternoon for 
most people. The degree of daytime sleepiness 
experienced by a person is largely determined by 
three dimensions of the previous night’s sleep—
sleep quantity, sleep quality, and sleep timing. 
When one or more of these variables of sleep are 
compromised, several problems can occur.

12.2.1  Connection of Sleep Duration 
to Obesity: Possible 
Underlying Mechanisms

Numerous epidemiological studies have demon-
strated a link between short sleep duration, par-
ticularly less than 7 h a night, and metabolic 
consequences including diabetes and cardiovas-
cular disease [8–10]. Numerous studies from 
around the world have shown an association 
between short sleep duration and obesity includ-
ing Australia [11], Canada [12], the United States 
[13], Japan [14], and Korea. Several meta- 
analyses have also found an association between 
short sleep duration (generally under 7 h) and 
obesity with higher risk for obesity with increas-
ing sleep deprivation [15–18]. Although the pre-
cise mechanism behind the relationship between 
sleep deprivation and obesity is not clear, grow-
ing evidence is implicating leptin and ghrelin. 
Leptin is a cytokine produced by adipocytes (i.e., 

4–5 cups of coffee throughout the day. 
She has frequent feelings of shortness of 
breath, but wonders if she is just stressed. 
On her way home from work, she some-
times finds that she can doze off occasion-
ally at a stop sign. Her Epworth Sleepiness 
Score was 17. She was scheduled for a 
sleep study.

(continued)
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an adipokine) that inhibits appetite. Ghrelin is a 
hormone released by the stomach that stimulates 
appetite. Leptin and ghrelin both act on hypotha-
lamic nuclei to regulate energy balance [19]. 
Several studies have demonstrated that short 
sleep duration is associated with reductions in 
leptin and increases in ghrelin, with accompany-
ing increases in subjective feelings of hunger 
[20–22], though not all studies [23]. These stud-
ies have been reviewed elsewhere [24, 25]. 
Further studies have implicated sleep restriction 
to impairments in glucose metabolism conse-
quently increasing the risk for type II diabetes 
mellitus [26–28]. Additional studies examining 
caloric intake following sleep deprivation show 
that caloric intake nearly doubles in sleep 
deprived states compared to baseline, with sleep 
deprived individuals being more likely to choose 
foods with a high fat content over fruits and veg-
etables, along with a tendency toward increased 
snacking [24, 25]. Studies evaluating energy 
expenditure following sleep deprivation have 
been less consistent owing to several method-
ological issues. Some investigators have found 
total or partial sleep deprivation reduces energy 
expenditure [23, 29] while others have not [30–
32]. As a result, several reviews posit that energy 
expenditure does not change much in response to 
sleep deprivation. Consequently, accumulating 
evidence suggests a causal role for sleep depriva-
tion and subsequent obesity, which may be medi-
ated through a variety of mechanisms. Sleep 
deprivation and its effects on subsequent 
increased caloric intake have produced the most 
consistent results, with the effects of sleep depri-
vation on leptin and ghrelin as well as energy 
expenditure being less uniform. These effects 
may also be modified by other factors such as 
age, gender, and physical fitness and have as yet 
to be adequately explored [24].

12.2.2  Connection of Sleep Quality 
to Obesity: Possible 
Underlying Mechanisms

Thus far, most studies evaluating a connection 
between sleep and obesity have focused on sleep 
quantity and effects on obesity. Separating the 

effects of sleep quality to sleep quantity can be 
challenging from an experimental standpoint. An 
initial investigation by Gonnissen and colleagues 
[33] compared two randomized groups of men 
who had either uninterrupted sleep or sleep inter-
rupted every 90 min. These interruptions did not 
affect sleep quantity. Those in the fragmented 
sleep group reported feeling less full and had a 
stronger desire to eat after dinner compared to the 
nonsleep fragmented group. This process may be 
mediated by changes in insulin sensitivity. The 
sleep fragmented group had a shift in insulin 
secretion without changes in glucose secretion, 
with decreased insulin concentrations seen in the 
morning, and higher insulin levels in the after-
noon. Elevated evening cortisol was also seen, 
which may have mediated these insulin effects. 
Further evidence comes from Stamatakis and 
Punjabi, who showed that excess sleep fragmen-
tation has been associated with a decrease in 
insulin sensitivity and glucose effectiveness [34]. 
Such findings have significant implications for 
sleep disorders such as obstructive sleep apnea 
(OSA), which is associated with decreased sleep 
quantity, decreased sleep quality (frequent inter-
ruptions in sleep due to sleep-disordered 
 breathing events), and intermittent hypoxemia. 
OSA has been associated with a higher risk of 
diabetes and increases in insulin resistance [35].

12.2.3  Connection of Sleep Timing 
to Obesity: Possible 
Underlying Mechanisms

Circadian misalignment has also been linked to 
several neuroendocrine changes that may lead to 
obesity and type II diabetes [25]. This has been 
most commonly observed in shift workers, a popu-
lation in which an increased risk of diabetes [36] 
and obesity [37–39] is seen. In modern society, 
this can also be seen when biological preferences 
for sleep wake rhythms become misaligned with 
social (e.g., school, work) obligations. The subse-
quent desynchrony results in not only a misalign-
ment of optimal timing of sleep relative to sleep 
timing preference (i.e., chronotype) but also a sec-
ondary sleep deprivation and has been termed 
social jetlag [40]. Social jetlag, or “living against 
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our internal clock” has also increasingly been 
found to be associated with obesity [41, 42]. The 
mechanisms by which circadian misalignment 
may contribute to the development of obesity are 
largely similar to those mechanisms that are 
thought to connect sleep deprivation to obesity, 
i.e., alterations in leptin, ghrelin, and glucose regu-
lation [25]. Circadian misalignment has been asso-
ciated with alterations in glucose metabolism and 
insulin sensitivity [43, 44], even when controlling 
for sleep duration. In addition to glucose metabo-
lism, decreases in leptin levels with ongoing circa-
dian misalignment have also been seen [43, 44].

Melatonin has also been investigated for a 
potential link with obesity. Melatonin is hormone 
normally produced by the pineal gland during 
nighttime hours (in the absence of light) to help 
regulate circadian rhythms. It is tightly synchro-
nized to the light/dark cycle, under the control of 
a “master biological clock” within the hypothala-
mus called the suprachiasmatic nucleus (SCN) 
[45]. A growing body of literature suggests mela-
tonin deficiency may be linked to obesity, and 
that melatonin administration may have a role in 
obesity prevention [46]. The precise nature of 
this relationship of melatonin to obesity is com-
plex, as diet, timing, and pattern of melatonin 
administration may influence this hormone’s 
actions on various hormones that influence 
energy intake and expenditure, including insulin, 
leptin, and adiponectin [46].

Consequently, the relationship between sleep 
and obesity is complex, with several potential 
mechanisms being involved to connect sleep to 
obesity. Alterations in the quantity, quality, and 
timing of sleep all have the potential to increase 
the risk of developing excessive daytime sleepi-
ness and subsequent obesity, which may be medi-
ated through a variety of mechanisms including 
alterations in glucose metabolism, insulin sensi-
tivity, leptin and ghrelin levels, caloric intake, 
and energy expenditure. Even in the absence of 
sleep problems or sleep disorders, patients with 
obesity can still suffer from significant daytime 
sleepiness. Several hypotheses have been pro-
posed to explain these symptoms. One hypothe-
sis has suggested that adipose tissue may release 
soporific substances into the blood stream, 
including tumor necrosis factor alpha and other 

somnogenic cytokines such as interleukin-6 (IL- 
6) [47, 48]. Significant research is needed to bet-
ter understand these mechanisms and to 
understand how other factors such as age, gender, 
and baseline physical fitness may alter the con-
nection between sleep, sleepiness, and obesity.

12.2.4  Sleep Disorders and Obesity

The two commonest sleep disorders associated 
with obesity are sleep-disordered breathing, par-
ticularly obstructive sleep apnea/hypopnea syn-
drome and obesity hypoventilation syndrome 
(OHS) [49]. Obstructive sleep apnea (OSA) is 
characterized by repetitive episodes of full (apnea) 
or partial (hypopnea) collapse of the upper airway 
during sleep. The severity of this is measured by 
the apnea hypopnea index (AHI) which is the fre-
quency of apneas and hypopneas per hour of 
sleep. Events may also include “respiratory effort-
related arousals” (RERAs), a form of hypopnea 
without significant hypoxemia. OSA has rou-
tinely been defined as an AHI ≥ 5/h, while the 
diagnosis of OSA syndrome typically requires a 
complaint of excessive daytime sleepiness with 
the AHI criterion [50]. The respiratory distur-
bance index (RDI) is the AHI added to the RERA 
index (frequency of RERAS per hour of sleep) 
and is also commonly used in clinical practice. 
Earlier epidemiologic data by Young and col-
leagues in 1993 estimated the prevalence of OSA 
syndrome to be 4 % in men and 2 % in women, 
with male sex and obesity being highlighted as 
major risk factors for OSA syndrome [51]. 
According to a 2015 review of epidemiologic 
studies, prevalence estimates suggest sleep- 
disordered breathing (defined as an apnea hypop-
nea index (AHI ≥ 5) is present in 22 % of men 
(range 9–37 %) and 17 % of women (range 4–50 
%) [52]. While advances in diagnostic equipment 
along with changes in definitions of sleep-disor-
dered breathing have contributed to changes in 
prevalence estimates of OSA syndrome, a leading 
contributing factor to the increase in prevalence of 
sleep-disordered breathing is the obesity epidemic 
[52]. The prevalence of OSA rises to 50 % in 
obese subjects (25). Moreover, 60–90 % of OSA 
patients are obese [25, 49, 53].
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12.3  Mechanisms by Which 
Obesity and Sleep- 
Disordered Breathing Are 
Connected

There are several mechanisms by which obe-
sity contributes to sleep-disordered breathing. 
Increased obesity may lead to increased adipose 
deposition in pharyngeal walls, leading to a 
decreased cross sectional area of the orophar-
ynx [54]. Additionally, increased abdominal fat 
decreases lung volumes and lung capacity, includ-
ing functional residual capacity, which can alter 
upper airway mechanics, specifically reducing the 
size and stiffness of the upper airway and thus 
increasing collapsibility [55]. Moreover, obesity 
is associated with central leptin resistance. Leptin, 
normally produced in adipose tissue, typically 
increases respiratory drive but in obesity, leptin 
resistance is seen, i.e., there is a higher serum 
leptin level but decreased respiratory drive and 
ventilation response to carbon dioxide retention 
(i.e. hypercapnic response) [56].

12.4  OSA: Clinical Features

Common clinical features of obstructive sleep 
apnea include snoring, witnessed apneas (pauses 
in breathing) during sleep, nocturnal choking or 
gasping for breath, insomnia, and unexplained 
excessive daytime sleepiness [57, 58]. Other 
symptoms may include frequent difficulties with 
concentration, irritability, poor libido, nighttime 
urination, and morning headaches [57]. The pres-
ence of OSA is frequently accompanied by sev-
eral medical and psychiatric complications 
including cardiovascular disease, hypertension, 
diabetes, major depressive disorder, gastroesoph-
ageal reflux disease, and major neurocognitive 
disorders [52, 57–59]. Left untreated, OSA can 
lead to a higher risk of motor vehicle accidents, 
pulmonary hypertension, stroke, and cardiac 
arrhythmias including atrial fibrillation [57]. 
Despite that OSA is a common disease associ-
ated with a significant health problems, 75–80 % 
of OSA patients remain undiagnosed [60]. 
Consequently, untreated OSA represents a large 
public health burden [60]. OSA has also been 

linked to disturbances in glucose regulation, lipid 
metabolism, and fatty liver disease, consequently 
leading many to suggest OSA should be consid-
ered part of metabolic syndrome [61, 62].

12.5  OSA: Risk Factors, Diagnosis

Although several risk factors have been con-
nected to OSA including alcohol use, nasal con-
gestion, increasing age, craniofacial anatomy, 
polycystic ovarian syndrome, and menopause, 
obesity ranks as the most pressing risk factor 
given the obesity epidemic in North America 
[63]. Several indirect measures of obesity are 
associated with a higher risk of sleep-disordered 
breathing including body mass index,  waist-to- hip 
ratio, and increased neck circumference (>17 in. 
in men, >16 in. in women) [64, 65]. These factors, 
however, become less significant in predicting 
sleep-disordered breathing in adults over 60 years 
old [65].

The gold standard test for obstructive sleep 
apnea is the nocturnal polysomnogram or over-
night sleep study. Several physiologic recordings 
occur in the polysomnogram, including electroen-
cephalogram, electrooculogram, electrocardio-
gram, electromyogram (chin and leg), as well as 
pulse oximetry (to measure oxygen saturation in 
the blood). Additionally, there are several measures 
of respiration, including respiratory inductance 
plethysmography bands around the chest and abdo-
men, and a nasal pressure transducer and oral 
thermistor to measure airflow through the oronasal 
passages. While the gold standard polysomnogram 
is a level I greater than or equal to sign (7 channel) 
polysomnogram that is done in a laboratory setting, 
newer technologies have been increasingly used 
due to the high cost and inconvenience of the labo-
ratory study. One option is a level III polysomno-
gram, which generally has fewer leads (for instance, 
in many cases no EEG leads, but measures of oxy-
gen saturation, breathing, snoring, and electrocar-
diogram) and can be done in the patient’s home 
(i.e. a “home sleep study”). Other devices have also 
been developed to assess for OSA such as Watch 
PAT (a device that measures peripheral arterial 
tonometry (PAT) as a surrogate test for the pres-
ence of sleep-disordered breathing). Although 
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considered less accurate than the level I study, the 
reasonable accuracy with noncomplicated patients, 
coupled with the convenience and relative low cost 
of these tests make them a viable alternative to con-
sider in select cases.

Due to the expense and inconvenience with the 
aforementioned investigations, several screening 
questionnaires have also been developed in an 
attempt to screen for sleep disorders including 
obstructive sleep apnea. While such question-
naires can be useful in identifying patients who 
are at high risk for having OSA, none of these is 
an adequate surrogate for polysomnography, the 
gold standard for diagnosis of OSA. Consequently, 
all patients who are assessed to be at high risk for 
OSA by questionnaire data should have their 
diagnosis confirmed with polysomnography.
Some of the more commonly used questionnaires 
include the Berlin Questionnaire, The Epworth 
Sleepiness Score, and the STOP- BANG question-
naire. The Berlin questionnaire is a self-filled 
questionnaire that is divided into three sections, 
the first is on breathing problems in sleep such as 
snoring and witnessed apneas, the second section 
probes symptoms of daytime sleepiness, and the 
third section can be filled out by the physician 
which includes blood pressure and body mass 
index [66]. The Epworth Sleepiness Score is a 
simple self-filled questionnaire consisting of eight 
questions assessing the propensity to doze in sev-
eral situations [67]. This test is aimed at measur-
ing levels of daytime sleepiness, which may not 
necessarily be adequate for screening for sleep-
disordered breathing, since OSA severity does not 
always correlate with daytime sleepiness [68]. 
The STOP-BANG questionnaire is an 8-item 
questionnaire designed to screen for OSA. It con-
sists of eight questions practitioners can ask 
patients to assess for the likelihood of sleep-disor-
dered breathing being present [69]. Questions 
include (a) do you (S)nore loudly—loud enough 
to be heard through closed doors or your bed part-
ner elbows you for snoring at night; (b) are you 
(T)ired, fatigued, or sleepy during the daytime; 
(c) anyone (O)bserved you stop breathing or 
choking or gasping during your sleep?; (d) do you 
have or are you being treated for high blood (P)
ressure; (e) (B)MI ≥ 35 kg/m2; (f) (A)ge older 
than 50 years old?; (g) (N)eck size large? 

(Circumference ≥ 17 in. for men or ≥ 16 in. for 
women); (h) (G)ender—male. Three to four out 
of eight positive answers suggest an intermediate 
risk for having OSA, while 5–8 positive answers 
are associated with a high risk of having OSA, 
with higher scores or certain combinations of 
points having a higher likelihood for having OSA 
[70, 71]. The predictive performance of the 
STOP-BANG questionnaire for identifying OSA 
in obese patients and morbidly obese patients is 
significantly improved, with a score of 4 having a 
sensitivity of 88 % for severe OSA in this popula-
tion [72]. A finding of serum bicarbonate (HCO3

−) 
≥28 mmol/L in  addition to a score of ≥3 from the 
STOP-BANG significantly improves the specific-
ity for moderate and severe OSA [73]. As a result 
of the relative convenience and ease of use of this 
screening tool, the STOP-BANG questionnaire is 
frequently used to screen for OSA in community 
as well as preoperative settings.

12.6  OSA Treatment Options

12.6.1  Continuous Positive Airway 
Pressure (CPAP) Therapy

CPAP therapy is the gold standard for treatment of 
OSA. This consists of a mask connected to a flow 
generator that blows room air at a specified pres-
sure to splint the airway open. A large Cochrane 
review demonstrated that CPAP use in OSA 
patients is associated with improvements in sub-
jective and objective sleepiness, quality of life, 
cognitive function, and blood pressure [74]. CPAP 
therapy has also been shown to be helpful for 
reducing cardiovascular morbidity and mortality 
in patients with OSA in long-term follow- up stud-
ies [59]. Other studies have shown CPAP use to be 
associated with reductions in motor vehicle acci-
dents, health care utilization, and even marital 
conflict [75–77]. Studies regarding the efficacy of 
CPAP therapy for subsequent weight loss have 
produced inconsistent results. Although some 
studies have shown CPAP therapy to be associated 
with weight loss [78, 79], others have found no 
effect [80] or even weight gain [81] following 
CPAP therapy administration. CPAP adherence is 
a common struggle for patients and a common 
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clinical challenge. Nasal and skin irritation, 
abdominal bloating, and pressure marks on the 
face are common complaints associated with 
CPAP use. Mask fit can be problematic, leading to 
excessive leak and compromised efficacy of CPAP 
use. CPAP use can also interfere with intimacy, 
which can be another barrier to treatment [82]. 
Minimal reasonable use of CPAP has been classi-
cally defined as at least 4 h of use on 70 % of 
nights [83, 84], but for adequate benefits including 
improvements in alertness, daytime functioning, 
and memory to be realized, other investigators 
suggest at least 6 h of nightly use [85].

12.6.2  Weight Loss

Weight loss has also been shown to be helpful 
for OSA, with the reduction in AHI seen being pro-
portional to the degree of weight loss in two ran-
domized controlled trials utilizing nonsurgical 
interventions for weight loss [86, 87]. Bariatric sur-
gery has been shown to be helpful for weight loss 
with proportionate decreases in AHI seen in a large 
meta-analysis by Greenburg and colleagues evalu-
ating studies with pre and postpolysomnographic 
data available [88]. Several other studies have also 
suggested improvement in sleep-disordered breath-
ing with surgical interventions for weight loss [89–
91]. Greenburg’s study was the only study that had 
inclusion criteria that included pre/post-AHI mea-
surements. Weight loss may be therapeutic for 
sleep apnea through a number of mechanisms. For 
instance, the loss of both visceral and subcutaneous 
fat may relieve pressure on the neck, upper airway, 
and even diaphragm to assist with respiration [89].

12.6.3  Other Options

Other conventional treatment options for OSA 
include surgical options, with the goal being to 
widen the airway. A conventional procedure that 
can be used for mild OSA is a uvulopalatopharyn-
goplasty (UPPP) procedure, where the uvula is 
excised along with possible palatal resection. 
While success rates can be quite variable, ranging 
from 16 to 83 %, the quality of evidence for effi-
cacy of this procedure is relatively weak [92, 93]. 

Radiofrequency ablation can also be used for mild 
OSA in select circumstances. This consists of a 
temperature-controlled radiofrequency probe 
inserted in the tongue or soft palate to stiffen 
tissues to open the airway, but evidence for 
efficacy of this procedure is also weak [92]. 
Maxillomandibular advancement is a facial sur-
gery in which the maxilla and mandible are simul-
taneously excised and advanced forward before 
being reattached to the skull to increase retroglos-
sal and retropalatal space. This procedure has 
demonstrated significant efficacy (67–100 %) for 
treatment of severe OSA, but with the exception 
of select cases in which there can be significant 
cosmetic benefit due to craniofacial abnormali-
ties, this procedure often is considered a last resort 
due to the invasiveness and time necessary for 
completion [92, 93]. Success rates in the morbidly 
obese population were found to be lower com-
pared to all OSA patients in a meta- analysis per-
formed by Camacho and colleagues [94]. 
Adenotonsillectomy is generally considered the 
treatment of choice in pediatric OSA [95, 96], but 
benefits in the adult population are less clear [92].

Mandibular advancement devices or oral 
appliances are devices fabricated by specially 
trained dentists to attach to the jaw, but protrude 
the mandible forward to increase retropalatal 
space. These devices have generally been 
accepted as reasonable treatment options for mild 
to moderate sleep-disordered breathing but effi-
cacy rates decrease with more severe sleep- 
disordered breathing [97]. Compared with CPAP, 
these devices may not be as effective, but they are 
often more acceptable than CPAP therapy for 
patients [98]. A more recent nasal expiratory posi-
tive airway pressure (EPAP) device has been 
developed for treatment of sleep-disordered 
breathing. This device, called Provent, is a dispos-
able device attached to the nostrils with an adhe-
sive. It has a one-way valve that utilizes a patient’s 
own expiration to generate nasal EPAP to splint 
the airway open. A 2015 meta-analysis suggests 
the use of this device may help in cases of mild 
and position-related apnea and has efficacy com-
parable to oral appliances [99]. Another novel 
treatment being investigated for treatment of OSA 
involves a neurostimulator implanted in the upper 
chest. Once initiated by a handheld remote, this 
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hypoglossal nerve stimulator stimulates key mus-
cles of the upper airway during respiration to 
reduce sleep-disordered breathing [100]. Early 
results showed significant efficacy for moderate 
to severe OSA and consequently the Food And 
Drug Administration (FDA) in the United States 
has approved the clinical use of this device. It is 
not currently recommended for use in patients 
with a BMI above 32 kg/m2 since it has not been 
adequately evaluated in obese patients though this 
may change as new data become available [101].

12.7  Obesity Hypoventilation 
Syndrome (OHS)

Obesity hypoventilation syndrome (OHS) refers 
to a disorder where there is evidence of hypoven-
tilation with persistent hypercapnia (PaCO2 > 45 
mmHg) during wakefulness, in patients with obe-
sity (BMI >30 kg/m2), and other disorders of 
respiratory function have been excluded (e.g., 
neuromuscular disorders, chest wall disorders, 
etc.) [102]. Consequently, a physical finding of 
obesity alone with a suggestive history is not suf-
ficient to make a diagnosis of OHS; as an arterial 
blood gas is needed to confirm the presence of 
hypercapnia. This disorder is a chronic condition 
associated with significant medical morbidities 
including diabetes, respiratory failure, cardiovas-
cular disease, and hormonal changes, as well as 
psychosocial sequelae including high rates of 
unemployment, social isolation, and impaired 
activities of daily living [103]. Without treatment, 
there is a significant mortality risk associated with 
this condition [104]. Population estimates of the 
prevalence of this disorder are generally lacking, 
likely owing to under recognition and diagnosis, 
but estimates suggest approximately 0.15–0.6 % 
of the US population is afflicted with this condi-
tion [105, 106]. Prevalence rates rise sharply, 
however, with increasing obesity, as the preva-
lence in patients with a BMI over 35 kg/m2 is 
9–20 %, and is up to 50 % in hospitalized patients 
with a BMI of >50 kg/m2 [107, 108]. Up to 90 % 
of patients with OHS have OSA [105], but this 
leaves 10 % of OHS patients without OSA. These 
patients develop sleep-related hypoventilation 
that is particularly evident in REM sleep [105].

12.8  Clinical Features of OHS

Typically these patients come to the attention of 
respiratory and/or sleep specialists after symptoms 
of right-sided heart failure (cor pulmonale) become 
evident [105]. Early symptoms of OHS can include 
poor quality sleep, daytime sleepiness, lack of 
energy, and shortness of breath at nighttime. 
Patients may even suffer from symptoms of depres-
sion during the day [102]. Many of these symp-
toms can be caused or exacerbated by comorbid 
sleep-disordered breathing, with early symptoms 
being indistinguishable. Shortness of breath (dys-
pnea), however, is usually more prominent in OHS 
patients. When OHS is more severe, other findings 
may include significant peripheral edema and con-
gestive heart failure. OHS patients are more likely 
to have diabetes mellitus and hypertension [102]. 
These problems often contribute to poor exercise 
tolerance and significant social consequences 
including decreased interest in daily activities and 
withdrawal from social obligations because of sig-
nificant physical symptoms [103]. Left unrecog-
nized, untreated OHS patients have significantly 
higher rates of hospitalization and mortality [102].

12.9  Treatment Options for OHS

12.9.1  CPAP Therapy

Positive Airway Pressure (PAP) therapy is the 
mainstay of treatment [109–111]. Improvements 
have been seen in PCO2 levels, sleep quality, mor-
tality, and quality of life (reviewed in [111]). CPAP 
introduces a positive end expiratory pressure 
(PEEP) to maintain upper airway patency. 
Conventionally, CPAP is initiated to treat both 
comorbid sleep-disordered breathing if present, as 
well as associated hypoventilation. CPAP therapy 
may be helpful for OHS through a variety of mech-
anisms besides maintaining airway patency. CPAP 
therapy may play a role in reducing atelectasis and 
maintaining small airway patency to decrease ven-
tilation perfusion mismatch to improve subsequent 
oxygenation [111]. The volume inflating effect of 
CPAP will also increase functional residual capac-
ity, which can be helpful for OHS [110]. A 2015 
study by Masa and colleagues suggests that nonin-
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vasive ventilation (NIV; see later) and CPAP ther-
apy have superior benefits for OHS clinical 
symptoms and sleep variables compared to inter-
ventions limited to lifestyle modifications [112]. 
Studies suggest at least 4.5 h of CPAP use a night is 
necessary to see benefits in PaCO2 and PaO2 for 
hypercapnic patients with OSA, with benefits pos-
sibly plateauing at 5–7 h of therapy [113]. It can be 
tempting to consider adding nocturnal oxygen ther-
apy for these patients within the CPAP device, but 
overoxygenation at night can actually exacerbate 
hypercapnia by suppressing ventilation [114].

12.9.2  Noninvasive Positive Pressure 
Ventilation (NIPPV—BIPAP 
and Other Ventilatory 
Support Therapies)

Bilevel therapy introduces an inspiratory positive 
airway pressure (IPAP) in addition to an expiratory 
positive airway pressure (EPAP). This inspiratory 
support increases tidal volume when patients 
inhale, and the device can be triggered spontane-
ously by patients (S-mode) to deliver this pressure, 
or a timed breath may be delivered according to a 
specific backup rate if patients are unable to trig-
ger the device within a specified time period 
(Spontaneous/timed, or S/T mode). There is also a 
timed mode, where the device delivers pressuriza-
tions at a preset respiratory rate regardless of 
patient respiratory efforts. Hence these devices are 
considered a form of assisted ventilation, since 
they are now providing some respiratory support. 
There is a paucity of evidence regarding recom-
mending one form of PAP therapy over another for 
OHS (e.g., Bilevel Spontaneous mode, Bilevel 
with backup rate, or CPAP therapy) though one 
study by Piper and colleagues suggests that in 
OHS patients without severe nocturnal hypox-
emia, use of BIPAP therapy may be more comfort-
able and produce improvements in daytime 
psychomotor vigilance compared to CPAP therapy 
[115]. Consequently, while evidence is limited, 
there is general  consensus that if CPAP therapy 
fails to adequately address hypoxemia and hyper-
capnia associated with OHS, then some form of 
NIPPV such as BiPAP therapy should be strongly 
considered [111]. Newer PAP modalities are being 
evaluated for treatment of OHS, such as AVAPS 

(average volume assured pressure support) with 
comparable daytime benefits to BiPAP use (e.g., 
for daytime hypercapnia, sleep architecture/effi-
ciency) and some evidence of additional benefits 
particularly for patient adherence, but long-term 
data are lacking at this time [111].

12.9.3  Weight Loss

Weight loss can offer substantial benefit to sleep- 
related hypoventilation, though significant 
weight loss is needed to see these benefits real-
ized. Not only can weight loss be beneficial for 
sleep-disordered breathing, but benefits can also 
be seen in respiratory drive, gas exchange, pul-
monary function tests, and respiratory muscle 
strength [111]. There is a much higher likelihood 
of such weight loss being achieved with bariatric 
surgery compared to conventional nonsurgical 
weight loss measures such as behavioral manage-
ment, dietary changes, physical activity, and 
medication management [116].

12.9.4  Tracheostomy

Although tracheostomy can be an effective treat-
ment for sleep-disordered breathing, it is now 
offered in only a minority of patients in which con-
ventional treatments for sleep-disordered breath-
ing have failed. Prior to the advent of CPAP 
therapy introduced by Sullivan and colleagues in 
1981 [117], tracheostomy was the treatment of 
choice for sleep-disordered breathing. Further 
research suggests patients with morbid obesity 
(BMI > 40 kg/m2) are at significant risk for trache-
ostomy complications, most commonly related to 
tube obstruction or malpositioning of the tracheos-
tomy tube after being dislodged [118].

12.9.5  Pharmacotherapy

Acetazolamide, a carbonic anhydrase inhibitor, 
decreases serum bicarbonate levels and thus 
induces a metabolic acidosis which subsequently 
stimulates ventilation [119]. This medication has 
been suggested to be helpful in stimulating venti-
lation in OHS patients with hypercapnic respira-
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tory failure [120] but will not adequately treat 
OHS patients with OSA in the absence of PAP 
therapy [121]. Side effects can include dizziness, 
paresthesias, and electrolyte imbalance [110]. 
Long-term data are lacking, consequently limit-
ing the use of this treatment option. In post meno-
pausal women, the use of medroxyprogesterone 
has been shown to have some benefit in reducing 
hypercapnia and increasing nocturnal oxygen-
ation, but was not accompanied by benefits in the 
frequency of sleep-disordered breathing events or 
sleep quality [122]. As with acetazolamide, long- 
term data are lacking; consequently caution is 
warranted, especially given the risk of thrombo-
embolism associated with this medication [110].

12.9.6  Insomnia and Obesity

This topic has received relatively little attention, 
though an association has been recognized 
between obesity and insomnia, independent of 
other potential mediating covariates such as 
physical and mental health as well as social back-
ground [123]. At least one study has suggested 
obesity is a risk factor for the development of 
chronic insomnia independent of sleep- disordered 
breathing [124]. Insomnia has been associated 
with unhealthy behaviors such as physical inac-
tivity and heavy alcohol use [125], which could 
play a role in mediating a relationship between 
obesity and insomnia. Further work is needed to 
elucidate the nature of these associations.

with severe OSA that was REM related. 
Based on her ABG results and her clinical 
assessment she was diagnosed with obesity 
hypoventilation syndrome (OHS). Followup 
investigations including blood tests and a 
computerized tomography (CT) of her chest 
did not reveal any evidence of other cardiore-
spiratory or endocrinologic (e.g. thyroid) 
problems. After discussing these results with 
her sleep specialist, she was subsequently 
started on a trial of autotitrating CPAP 
(APAP) minimum 5 maximum 20 cm of 
water pressure. In reviewing the compliance 
data, this showed that she was able to use the 
APAP every night after a 2-week acclimati-
zation period, and she was able to sleep 
through the night on most nights, and conse-
quently got up earlier, and had more energy 
during the day. She no longer dozed at the 
wheel at stop signs, and even seemed to be in 
a better mood with people, being more 
patient and upbeat. She was no longer wak-
ing up with headaches (which likely were 
caused by daytime hypercapnia). Her short-
ness of breath during the day also improved 
markedly. Follow up ABG showed normal-
ization of PaO2, PaCO2 and bicaronate.While 
the APAP was helping significantly, she was 
still interested in proceeding with bariatric 
surgery to lose weight.

After having bariatric surgery and adjust-
ing her diet, she went on to lose 90 lb over the 
next year, bringing her weight to 145 lb with 
a BMI of 25.7 kg/m2. At times, she felt the 
APAP machine was getting cumbersome and 

was blowing too much air for her, so she 
stopped using it 10 months postoperatively. 
At the advice of her family doctor, she visited 
the sleep specialist again, and he recom-
mended repeating a diagnostic polysomnog-
raphy study. This time her AHI was 4/h with 
oxygen saturation dropping to a minimum of 
91 %, and mean oxygen saturation stayed at 
95 % during a total sleep time of 6 h and 
53 min.  ABG on room air was also drawn 
and all values were within normal limits. She 
was relieved to hear that her sleep-disordered 
breathing and OHS were cured.

Case Vignette: Postsleep Study

Janet completed an overnight polysomno-
gram that showed an AHI of 85/h, with oxy-
gen saturation dropping to a minimum of 
68 % during a total sleep time of 5 h and 
49 min. Mean oxygen saturation was 85 % 
(normal is >90 %). Events were more severe 
in REM sleep. Due to concerns about her 
low baseline oxygen saturation, an arterial 
blood gas (ABG) on room air was drawn in 
the morning. This showed a PaO2 of 54 
mmHG, a PaCO2 of 61 mmHG, and a bicar-
bonate (HCO3-) of 34 mmol/L. Based on her 
polysomnography results, she was diagnosed 
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12.10  Summary and Take Home 
Messages

• Recent evidence has linked sleep disturbances 
with the pathogenesis of obesity, through a 
variety of mechanisms.

• Alterations in the quantity, quality, and timing 
of sleep all have the potential to increase the 
risk of developing excessive daytime sleepiness 
and subsequent obesity, which may be medi-
ated through a variety of mechanisms including 

alterations in glucose metabolism, insulin sen-
sitivity, leptin and ghrelin levels, caloric intake, 
and energy expenditure (Fig. 12.1)

• The two commonest sleep disorders associ-
ated with obesity are obstructive sleep apnea/
hypopnea syndrome (OSAS) and obesity 
hypoventilation syndrome (OHS).

• Treatment options are available to help with 
the obesity-related sleep disorders in terms of 
CPAP, BIPAP, mandibular advancement 
device, and surgical interventions (Table 12.1).

(Poor)

Quantity

(Poor)

Quality

(Poor)

Timing

Insulin 

Sensitivity
Leptin Ghrelin

Sleep

Caloric Intake

Energy Expenditure

Obesity Cardiovascular
Disease

Diabetes

Aggravated by sleep
disorders (e.g. OSA, OHS)

Known 
Association

Possible 
Association

Fig. 12.1 Sleep mechanisms and their connections to obesity
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13

Case Vignettes

Case Vignette 1: Andrea
Andrea is a 41-year-old divorced female 
who self-referred to the bariatric program. 
Her body mass index (BMI) was 42 kg/m2. 
Her past medical history was significant for 
gastroesophageal reflux and hypertension 
as well as obstructive sleep apnea. Her pri-
mary care physician recently told her that 
she was prediabetic. Her past psychiatric 
history was significant for a long history of 
Bipolar II disorder and posttraumatic stress 
disorder related to childhood sexual 
trauma, as well as a history of cocaine 
abuse. She was hospitalized psychiatrically 
5 years ago for severe depression with sui-
cidal thoughts. Her medication regimen 
included Lamotrigine 200 mg daily, 
Bupropion XL 300 mg daily, and Trazodone 
100 mg at bedtime as needed for sleep. The 
surgical team contacted the psychiatrist 
directly before Andrea’s visit for her evalu-
ation. Both the surgeon and the program 
coordinator were extremely concerned 
about Andrea’s psychiatric history and 
reluctant to consider her a surgical can-
didate despite patient’s unparalleled 
enthusiasm and perfect adherence with 
nutritionist’s recommendations.

13.1  Introduction

The aim of this chapter is to review the current 
evidence base for a psychosocial assessment of 
bariatric surgery candidates and provide recom-
mendations for providers who evaluate weight- 
loss surgery patients preoperatively. The purpose 
is to equip practitioners working with bariatric 
surgery candidates with the tools to help perform 
evaluation and make appropriate recommenda-
tions to patients and surgical teams. Two case 
vignettes of common clinical presentations will 
be used to illustrate the assessment process and 
highlight possible challenges. Recent recommen-
dations and guidelines for the aims of the evalua-
tion, the key elements of the assessment, 
psychosocial contraindications, and the most 
common outcomes of the evaluation will be sum-
marized. Finally, the need for a standardized 
assessment tool as well as multidisciplinary and 
collaborative approach to bariatric candidates 
will be highlighted.

(continued)
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13.2  Background

As described earlier in this book, obesity has 
reached epidemic proportions in the United 
States and worldwide [1]. Most conventional 
treatments for those with severe obesity have a 
modest and often short-lived effect in terms of 
weight loss and improvements in obesity-related 
disorders. Bariatric surgery is the only proce-
dure that has been consistently shown to result 
in sustainable long-term weight loss and signifi-
cant improvement in medical comorbidity [2]. 
Bariatric surgery is recommended for well- 
informed and motivated patients with a Body 
Mass Index (BMI) ≥40 kg/m2 or for individuals 
with a BMI ≥35 kg/m2 and one or more severe 
obesity-related comorbidities, such as type II 
diabetes, hypertension, hyperlipidemia, obstruc-
tive sleep apnea, nonalcoholic fatty liver dis-
ease, and gastroesophageal reflux disease [3]. 
Patients with a BMI of 30–34.9 kg/m2 with dia-
betes or metabolic syndrome may also be 
offered a bariatric procedure, although currently 
there is a lack of long-term data demonstrating 
net benefit [4].

13.3  Psychopathology in Bariatric 
Candidates

The current and lifetime rates of psychopathol-
ogy in bariatric surgery candidates are very 
high. About one-third of patients presenting for 
a preoperative evaluation have at least one cur-
rent Axis I diagnosis and over two-thirds have a 
lifetime history of any psychiatric diagnosis [5]. 
Recent meta-analysis of 59 published papers 
estimated that 23 % of bariatric candidates suf-
fer from current mood disorder and about 17 % 
present with current eating disorder. The most 
common psychiatric disorders are depression 
(19 %), binge eating disorder (17 %), and anxi-
ety (12 %) [6]. In addition, prevalence estimates 
are 9 % for history of suicidal ideations, 3 % for 
substance use disorders, and 1 % for Post-
traumatic Stress Disorder [6]. While presurgical 
psychological evaluations may be helpful in 
identifying psychopathology, in prospective 
studies, preoperative psychiatric diagnoses have 
not been consistently linked to suboptimal 
weight loss, weight regain, or redevelopment of 
maladaptive behaviors [7]. A substantial pro-
portion of bariatric candidates present them-
selves in an overly favorable light during the 
psychological evaluation, and there is low con-
gruence between clinically derived and research-
based diagnoses, which may impact accurate 
assessment.

Depression. As outlined earlier, depression is a 
significant comorbidity in obese individuals. 
Preoperative depression may impede postopera-
tive weight loss, and higher depression scores 
after the surgery have been associated with less 
weight loss. However, some studies have reported 
that depression improves significantly after the 
surgery, but the improvement may begin to 
decline over time [2]. Dawes et al. [6] found that 
there is no clear evidence that preoperative 
depression affects weight loss. In addition, 
moderate- quality evidence supports findings that 
weight-loss surgery is associated with reduction 
in prevalence, frequency, and severity of depres-
sive symptoms. This can be potentially related to 

Case Vignette 2: Peggy
Peggy is a 50-year-old widowed female 
who was referred to the bariatric program 
by her primary care physician. Her BMI 
was 47 kg/m2. Her past medical history was 
significant for diabetes, osteoarthritis, and 
fibromyalgia. She had a past psychiatric 
history of anxiety and mild depression but 
was never treated with any psychotropic 
medications or hospitalized psychiatrically. 
She had no substance use history. The bar-
iatric team had no concerns about her can-
didacy, but noticed that she missed 3 out of 
5 required weight-loss support groups as 
well as the scheduled appointment with the 
program’s nutritionist.

(continued)
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improvement in body image and interpersonal 
relationships after massive weight loss, as well as 
possible alteration in brain biochemical 
signaling.

Self-harm and suicide. Existing evidence has 
identified an increased rate of suicide after bariat-
ric surgery, as well as an increased rate of self-
harm emergencies [8]. A systematic review of 30 
studies suggested that suicide risk for patients 
undergoing bariatric surgery was four times 
higher than in the general population [9]. While 
the exact reasons for an increased risk of suicide 
in this population are unknown, several factors 
have been postulated, including possible depres-
sion and difficulty adjusting to changes in life-
style and eating behavior [10], increased 
prevalence of a past history of suicide attempts 
(73 times higher than in the normal population) 
[11], disappointment with inadequate weight loss 
or subsequent weight regain [12], increased alco-
hol abuse after the surgery [6], or the lack of an 
antidepressant effect of ghrelin leading to depres-
sion and suicidal tendencies [13]. In addition, 
Bhatti et al. [8] recently reported that self-harm 
emergencies in bariatric patients (primarily med-
ication overdose) increased by approximately 
50 % in the 3 years after the surgery.

Eating disorders. The most common eating dis-
order in the presurgical candidates is binge eating 
disorder (BED), and it is the second most com-
mon psychiatric disorder in this population, fol-
lowing major depressive disorder. Its rates vary 
from 4 to 49 % and are difficult to estimate pri-
marily due to classification problems because the 
actual diagnostic criteria were not developed 
until the publication of DSM-5. Some studies 
suggest a relationship between preoperative BED 
and poorer outcomes, yet the majority of studies 
have not found this association. The impact of the 
development of BED postoperatively or the con-
tinuation of preexisting BED on bariatric surgery 
outcomes is another important issue and it is 
affected by surgical alterations causing inability 
to ingest large amounts of food. Therefore, some 
authors have proposed that the experience of loss 
of control over eating even small amounts of 

food should define binge eating in postsurgical 
population [14]. Very little is known about the 
prevalence of bulimia nervosa prior to bariatric 
surgery, perhaps due to denial or minimization of 
purging symptoms out of concern for surgical eli-
gibility, as bulimia nervosa is considered a con-
traindication for bariatric surgery [4]. There have 
been reports of development of bulimia nervosa 
postoperatively; however, the actual rates are 
unknown. There is also a dearth of information 
about a lifetime history of anorexia nervosa in 
patients seeking bariatric procedures. Anorexia 
nervosa-like presentation appears to be quite fre-
quent among patients receiving specialized care 
for eating disorders after the surgery and includes 
patients with significant weight loss, fear of 
weight gain, dietary restriction, and disturbances 
in self-perception of shape and weight [15]. In 
addition, it is important to remember certain 
behaviors after gastric bypass surgery that can be 
easily confused with disordered eating, such as 
vomiting, which frequently occurs in the short 
term after bypass surgery as patients adjust to 
their diminished intake capacity. It can also pres-
ent in response to “plugging” when they experi-
ence the sensation of food being stuck in the 
stomach pouch, and it typically decreases as 
patients adjust and learn how to eat appropriately. 
However, these behaviors should be monitored 
as some patients will self-induce them as a means 
of weight loss or to prevent weight gain after the 
surgery [14].

Anxiety disorders. Prevalence estimates for anxi-
ety disorders (including generalized anxiety disor-
der and social phobia) in bariatric population vary 
from 12 to 24 % at the time or presurgical evalua-
tion, and are even up to 37.5 % for a lifetime diag-
nosis of anxiety disorder [7]. In addition, the rates 
seem to remain the same after the surgery [16]. 
Studies of association of anxiety and postoperative 
outcomes have yielded inconsistent findings, and 
most recent meta-analysis of available research 
evidence reported no association between anxiety 
and postsurgical weight loss [6].

Substance use disorders. A lifetime history of 
substance use disorder is more likely in bariat-
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ric surgery candidates compared with general 
population [17]. About one-third of patients have 
a lifetime history of alcohol use disorder [7]. In 
contrast, current rates of alcohol and substance 
use are only around 3 % and are much lower than 
in general population [4]. Following RYGB there 
are certain changes in pharmacokinetics of alco-
hol, including accelerated alcohol absorption, 
higher maximum alcohol concentration, and a 
longer time to eliminate alcohol. Similar changes 
have been demonstrated in patients following 
sleeve gastrectomy. These alterations have been 
postulated to cause increase in alcohol consump-
tion and increased rates of alcohol use disorders 
after the weight-loss surgery [6]. Overall, the lit-
erature regarding the impact of alcohol and sub-
stance use disorders on weight-loss outcomes is 
mixed. It has been suggested that the patients who 
fail to make lifestyle changes in regards to their 
substance use may fail to make other changes 
(including dietary) and it could impact their out-
comes long term. There is a general consensus that 
patients with current substance use disorders 
should delay surgery until their problem is 
addressed [18]. It may be useful for patients to 
agree to toxicology screening as a part of their 
treatment plan. Bariatric candidates should be 
warned about increased risk for alcohol use disor-
ders after the surgery and may be advised to avoid 
all alcohol after the procedure [19]. According to 
national statistics, cannabis (marijuana) is the 
most commonly used illicit drug in the USA, and 
its use among young people has been increasing 
since 2007. However, no empirical research has 
examined the effects of cannabis use after the 
weight-loss surgery. A review of the obesity sur-
gery literature revealed that many practitioners 
generalize from data regarding alcohol abuse to 
all substances, and for the majority of the pro-
grams cannabis use remains a contraindication to 
bariatric surgery [20].

Thought disorders. There is a very limited 
research that has examined whether bariatric sur-
gery can be safe and effective in patients diag-
nosed with thought disorders, including 
schizophrenia. As discussed in contraindications 
section of this chapter, these patients are typically 
denied the surgery despite overall lack of research 

to support this recommendation. Patients with 
thought disorders exhibit deficits in memory, 
attention, and executive functioning and similar 
cognitive deficits are associated with obesity 
across the lifespan and can be further exacerbated 
by medical comorbidities such as sleep apnea 
and type II diabetes [7]. It has been reported that 
patients with thought disorders have similar 
weight-loss outcomes as matched controls; how-
ever, their underlying psychopathology may 
worsen following the surgery [21].

Psychotropic medications use in bariatric popu-
lation. Almost half of individuals seeking bariat-
ric surgery report current use of psychotropic 
medications, which is more than six times higher 
than in general population. Overwhelming major-
ity reports taking antidepressants (87.7 %), fol-
lowed by anxiolytics (9.6 %) and mood stabilizers 
(2.7 %) [22]. In addition, most patients continue 
using antidepressant medications after the sur-
gery [23]. Current research supports the need for 
careful monitoring of psychiatric medication use 
and ongoing monitoring of patients’ psychiatric 
symptoms after the surgery, especially in malab-
sorptive procedures. Reduced antidepressant lev-
els can occur immediately postsurgery, leading to 
discontinuation syndrome and adverse effects, 
and they can remain decreased up to 1 year after 
the procedure [24]. Alterations in pharmacoki-
netics of psychotropic medications are not very 
well understood and can be affected by the type 
of surgical procedure, the changes in the gastro-
intestinal tract milieu, and medication solubility 
and availability (see Chap. 20 for further details). 
It is important to remember that the vast majority 
of patients prescribed medications receive them 
from their primary care physician and they may 
benefit from referral to a mental health profes-
sional that is familiar with taking care of bariatric 
surgery patients [25].

13.4  Mental Health Evaluation

Unlike many other surgical and medical proce-
dures, both short-term and long-term outcomes 
associated with weight-loss surgery are dependent 
on psychological and behavioral factors present 
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before and after the surgery. Successful bariatric 
outcomes are not only dependent on the surgical 
procedures but also require significant and life-
long changes in eating patterns and physical 
activity. At the same time, weight-loss surgery 
has wide-ranging and profound psychosocial 
effects. Thorough and specialized preoperative 
psychosocial assessment is an important part of a 
comprehensive bariatric treatment protocol [26]. 
This is endorsed in the 2013 update for the clini-
cal practice guidelines for the preoperative nutri-
tional, metabolic, and nonsurgical support of 
bariatric candidates [4]. Based on the survey of 
present practices, preoperative psychosocial 
assessment has become the standard of care in 
about 90 % of centers offering weight-loss sur-
gery [27], and it is required for bariatric surgery 
centers to be nationally accredited by the 
American College of Surgeons and the American 
Society for Metabolic and Bariatric Surgery. 
There is a growing emphasis that the preoperative 
psychosocial assessment at the very minimum 
should be used to identify possible contraindica-
tions for surgery, such as uncontrolled substance 
use or poorly controlled mental illness [4]. More 
comprehensive evaluation can provide informa-
tion that can guide treatment planning and pro-
vide recommendations to both the patient and 
surgical team that are aimed at facilitating the 
best possible outcomes [28]. While there may be 
psychological reasons for denying clearance for 
surgery, it has been stressed that the evaluation is 
not only diagnostic and that it should not be seen 
as a gatekeeper, but as an opportunity to provide 
support and education. It can be an intervention 
preparing the candidates for required postsurgi-
cal behavioral changes and it can help challenge 
unrealistic weight-loss expectations that patients 
may have [29]. The psychosocial evaluation of 
weight-loss surgery candidates should be a multi-
faceted process that can serve many functions. 
On one hand, it can help enhance the patient’s 
readiness for weight-loss procedure through 
increasing knowledge of surgery and postopera-
tive behavioral regimen. On the other hand, it can 
help minimize the barriers to optimal weight-loss 
outcomes through identifying and addressing 
potential postoperative challenges and establishing 

ongoing connection with behavioral health pro-
viders [30]. In addition, it can be an invaluable 
contribution to the interdisciplinary bariatric 
team, through reducing clinic burden, helping 
managing risk and liability, and providing com-
prehensive guidance [26].

13.4.1  Process of the Evaluation

Psychosocial evaluation, as well as pre- and post-
operative support are essential in the process of 
weight-loss surgery, but are not recognized as a 
formal area of specialization.

Specific testing methods, evaluator creden-
tials, and the degree to which results of the 
assessment influence surgical decision making 
vary among bariatric programs and might be 
influenced by local or national quality criteria to 
which particular center adheres [31]. According 
to the best practice update of evidence-based 
guidelines for psychosocial evaluation and treat-
ment of weight-loss surgery patients, assessment 
should be performed by a social worker, psy-
chologist, or psychiatrist with a background and 
at least some experience in pre- and postopera-
tive assessment of bariatric candidates [17]. 
Most mental health professionals involved with 
bariatric programs report approximately a 4-year 
experience performing presurgical evaluations 
[32]. Based on the survey of 103 psychologists 
who indicated that they provided presurgical 
 evaluations, about one-third of them (34 %) 
reported having done 101–500 evaluations, and 
19 % of responders reported having completed 
over 500 evaluations. The amount of experience 
required to establish competence in this task 
remains unknown [33]. It has been stressed how-
ever, that because of special requirements of the 
bariatric population, and the need to prepare 
patients for variety of lifestyle changes, as well 
as the need to detect and treat disordered rela-
tionship with food, mental health providers 
should be familiar with medical psychology 
[27]. About 26 % of the weight-loss surgery pro-
grams in the US have their own mental health 
professional on staff, and 65 % refer patients to 
mental health providers in their community. 
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Only 6 % allow patients choose their own pro-
vider for the evaluation. Most frequently the pro-
fessional conducting evaluation is a clinical 
psychologist, followed by psychiatrist and mas-
ter level professional [27]. While there is a con-
siderable variability in the content of presurgical 
psychosocial assessment across different bariat-
ric centers, information is typically gathered via 
a clinical interview and administration of self-
report questionnaires [2]. More than half of the 
programs use formal psychological testing as a 
part of the assessment. Despite the frequency of 
use of psychological testing, there are little 
guidelines available on which tests should be 
utilized to assess patient suitability for surgery. 
Commonly used symptom inventories or screen-
ing instruments assess symptoms of depression, 
eating disorders, and anxiety disorders. They 
include the Beck Depression Inventory (BDI-II), 
which has demonstrated satisfactory internal 
consistency and validity in bariatric surgery pop-
ulation [31], and Minnesota Multiphasic 
Personality Inventory (MMPI-2) which assesses 
psychiatric and personality traits and has been 
found reliable and valid to use in this population 
[34]. The Symptom Checklist-90-Revised (SCL- 
90- R) has also been validated in bariatric sur-
gery patients and its hostility scale was predictive 
to the adherence to treatment plans [35]. Other 
tests used in the process of evaluation of bariat-
ric candidates include Eating Disorder 
Inventory-2, Beck Anxiety Inventory, Eating 
Disorders Examination (EDE-Q), Binge Eating 
Scale, and cognitive measures, such as Mini 
Mental Status Exam [27, 32, 33].

13.4.2  Psychosocial 
Contraindications for Weight- 
Loss Surgery

While there is a growing emphasis on preopera-
tive psychosocial assessment, ineligibility crite-
ria are discussed infrequently in the literature. To 
this date research has not identified consistent 
contraindications to weight-loss surgery. This 
may be because mental heath professionals may 
have different approach and may use different 

criteria when evaluating bariatric candidates for 
distinctive weigh-loss surgical procedures, as 
gastric bypass (RYGB) and laparoscopic adjust-
able gastric banding (LAGB) carry different 
risks, produce different mean weight loss, and 
have different postsurgical requirements [32]. In 
addition, ethical concerns are raised whether psy-
chosocial characteristics should disqualify 
patients from the most effective weight loss and 
potentially a lifesaving treatment [31]. Clinical 
practice guidelines published in 2013 list only 
substance abuse, poorly controlled psychiatric 
illness, and bulimia as clear contraindications to 
the surgery [4]. There is a general consensus that 
a psychiatric disorder per se should not be an 
exclusion criterion for bariatric surgery. 
Nevertheless, there may be psychiatric reasons to 
delay or deny surgery [36]. Based on the survey 
of present practices in 2005, the most commonly 
endorsed definite psychosocial contraindications 
for surgery included: current illicit drug use 
(88.9 %), active and uncontrolled symptoms of 
schizophrenia (86.4 %), severe developmental 
disability with IQ below 50 (81.5 %), heavy alco-
hol drinking (77.8 %). Most frequently reported 
possible contraindications included presence of 
an eating disorder, symptoms of bipolar disorder, 
and history of suicide attempts [27]. The survey 
of mental health professionals performing bariat-
ric evaluations by Fabricatore in 2007 yielded 
similar results, with substance abuse or depen-
dence, eating disorders, psychotic disorders, 
depression, suicidal ideations, and suicide 
attempts being cited as most common psychiatric 
contraindications [32]. To summarize, the most 
common reasons for deferring bariatric surgery 
are significant psychopathology such as active 
psychosis (including thought disorder symp-
toms), current substance dependence, untreated 
eating disorders (specifically anorexia nervosa 
or bulimia nervosa), untreated depression, and/
or active suicidal ideation [2]. In addition, inad-
equate knowledge about the surgery resulting in 
inability to provide informed consent, unrealis-
tic expectations for weight loss, and lack of 
social support have most frequently been 
reported as nonpsychiatric contraindications 
[2, 27, 32, 33, 36].
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13.4.3  Key Elements 
of the Evaluation

The American Society for Metabolic and 
Bariatric Surgery divided the key elements of the 
assessment into four main categories, as outlined 
in the guidelines published in 2004: behavioral, 
cognitive and emotional, psychiatric, and current 
life situation. One of the first published clinical 
psychosocial assessment tools—the Boston 
Interview for Bariatric Surgery provided a stan-
dardized approach to interviewing patients for 
bariatric surgery. It has been widely used since its 
publication in 2004; however, procedures for 
psychosocial evaluations have remained quite 
varied across different bariatric programs [37]. 
Wadden and Sarwer [38] published the model of 
assessment that incorporated a self-report instru-
ment called WALI—the Weight and Lifestyle 
Inventory. It is focused on the same areas of eval-
uation, with emphasis on patient-oriented 
approach. Recently, Thiara et al. [39] developed a 
comprehensive tool called the Toronto Bariatric 
Interprofessional Psychosocial Assessment of 
Suitability Scale (BIPASS) and assessed its reli-
ability and validity using retrospective patient 
data in a multiprofessional clinical setting (see 
Appendices). The significance of the BIPASS 
lies in its ability to standardize the psychosocial 
assessment process and increase the rigor in 
identifying psychosocial risks that warrant fur-
ther intervention before the surgery. The use of 
clinical assessment tools such as the BIPASS 
could streamline the decision-making process 
when determining surgical candidacy by reduc-
ing clinician bias and presenting pertinent psy-
chosocial information in a succinct and reliable 
manner. It could also help standardize the psy-
chosocial assessment process across the bariatric 
centers, guide future research directions, and 
improve clinical outcomes. Although to this date 
a standardized protocol for preoperative psycho-
logical evaluation does not exist, there is a gen-
eral consensus among bariatric surgery centers, 
that the domains that should be assessed include: 
weight history, current and past weight-loss 
attempts, eating and diet behavior, eating pathol-
ogy, current and past psychiatric functioning, 

substance use, medical history, understanding 
and knowledge about the surgery and pre- and 
postsurgical behavioral change requirements, 
motivation and expectations about surgery, phys-
ical activity, and relationships and support sys-
tem [4, 17, 18, 29, 31, 38].

It has been proposed that the interview should 
begin with an open-ended question about the 
ways the weight has affected patient’s life, which 
can provide valuable information about patient’s 
reasons for losing weight and helps build rapport 
[29]. A vast majority of bariatric candidates 
present themselves in a very positive light dur-
ing the psychological evaluation and it may 
cause problems with accuracy of the assessment 
[4]. Mental health clinicians should emphasize 
that the evaluation is to help facilitate favorable 
surgical outcome and is a standard part of surgi-
cal preparation. Some authors suggested that 
using statements like “we want to help you 
decide if the bariatric surgery is the right choice 
for you” could ease patients’ concerns and foster 
honest responding [31].

Weight history. It should be viewed as a “weight 
autobiography,” a narrative account of weight 
changes over the years with attention to associ-
ated biological, developmental, or environmental 
factors. Age of onset of obesity can frequently 
provide insight into genetic influences in a par-
ticular patient. Many of bariatric candidates 
blame themselves for being obese and it is  helpful 
to discuss how genetic factors can play a role in 
their obesity [38]. On the other hand, there are 
patients who experience rapid weight gain fol-
lowing a traumatic or difficult experience. Ability 
to correlate their weight changes with stressful 
factors can help appreciate what role food plays 
in their life and yield insight into their coping 
mechanisms [40].

Current and past weight-loss attempts. Patients 
should be asked what weight-loss methods they 
have tried in the past and with what results. The 
National Institute of Health guidelines for bariat-
ric surgery stipulate that surgery should be con-
sidered only for patients who failed conservative 
weight-loss methods in the long term. In addition, 
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insurance companies frequently require docu-
mentation of participation in at least 6 month-long 
medically supervised weight-loss regimens to 
consider providing coverage for a bariatric proce-
dure [41]. A great majority of bariatric candidates 
have made significant efforts and had many previ-
ous unsuccessful attempts at weight loss. They are 
often ashamed of inability to control their weight 
[42]. Information about their efforts can help cli-
nicians to ascertain more about the types of inter-
ventions to which they might be most responsive 
and help facilitate the formulation of recommen-
dations that are individually tailored to the 
patients’ strengths and areas of vulnerability [37].

Eating and diet behaviors. This section examines 
several aspects of patient’s current eating behav-
iors such as food preferences, typical portion sizes, 
and structure of daily meals and snacks. Inquiring 
about food preferences and sources sheds light on 
potential contributors to weight gain such as fre-
quent consumption of convenience foods or over-
consumption of high- calorie items such as sweets, 
sodas, or alcohol. The typical pattern of daily 
meals and snacks is also important to assess, 
because patients will need to maintain a pattern of 
frequent, structured, healthy meals and snacks 
after surgery [37]. It is not uncommon for patients 
to remark, “I don’t know why I’m so overweight; 
I only eat once a day.” Patients often eat with less 
than optimal frequency, skip breakfast, or go long 
periods without eating, only to overeat later due to 
hunger. This part of the assessment also yields 
important information about the patient’s ability to 
adhere to a consistent routine and to meet his or 
her own nutritional needs [29]. It is important to 
remember and convey to the patients that diet after 
bariatric surgery is based upon a staged approach. 
In general, it starts with clear and full liquids 
which are maintained for anywhere from 1 to 2 
days up to 2 weeks after operation. Subsequently, 
soft, moist foods are introduced with an emphasis 
on protein sources, fruits, and vegetables. 
Gradually, as the gastrointestinal tract heals and 
patients are able to tolerate more volume, the diet 
is advanced to solid foods. Throughout all of the 
diet stages, patients should consume adequate flu-
ids to prevent dehydration [4]. Postoperative diet 

plans are generally surgeon or institution specific; 
however, patients are advised to eat slowly, chew 
food extensively, to stop eating as soon as they 
reach satiety, and to avoid taking food and bever-
ages at the same time (patients should wait 30 min 
after a meal before consuming liquids) [43].

Eating pathology. In addition to probing into the 
presence of formal eating disorders, binging, and 
purging, it is important to assess possible other 
problematic eating patterns that might contribute 
to obesity or affect surgical outcomes, such as 
grazing, emotional, and night eating. Grazing is 
described as continuous, unstructured eating that 
may or may not reach binge proportions. 
Ongoing problems with grazing after the weight-
loss surgery put patients at risk of a suboptimal 
weight-loss outcome [44]. Night eating syn-
drome is characterized by evening hyperphagia 
(eating more than a quarter of daily calories after 
the evening meal), poor sleep onset, or mainte-
nance and morning anorexia [45]. Emotional 
eating refers to eating in response to negative 
emotions, such as stress, anxiety, or loneliness. It 
is particularly important to assess whether eating 
is the patient’s primary way of coping with nega-
tive emotions, because for the first several 
months after surgery, patients will be limited in 
relying on eating as a coping strategy. When this 
is identified during the presurgical assessment, it 
is important to educate patients about the chal-
lenges that may arise after the  surgery and prob-
lem solve about how to develop alternative 
coping mechanisms [29].

Current and past psychiatric functioning. A brief 
psychiatric history and mental status, as well as 
evaluation of substance use should be performed. 
This is intended more for screening rather than 
diagnostic purposes as presurgical assessment 
should not be aimed solely at diagnosing psycho-
pathology. Rather, it is essential to perform psy-
chiatric review of systems, screen for active 
symptoms of mood, psychosis, active substance 
use, or suicidality, as those can be potential con-
traindications for the surgery [32]. In addition, it 
is important to ask about history of trauma. Some 
authors have suggested that the excess weight 
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may serve as a “shield” that protects patients 
from anxiety-provoking romantic or sexual 
attention and that those patients may feel vulner-
able with significant weight loss [46].

Medical history. This portion of the interview 
assesses the degree to which the patients are 
informed about their medical conditions and 
treatment and provides information about their 
potential for adherence to postoperative care and 
guidelines. Patients’ ability to be compliant with 
care is reflected in how they manage their current 
medical conditions (e.g., consistently taking 
medications, or checking blood glucose levels 
according to provider’s recommendations) [29]. 
In situations where patient’s adherence and abil-
ity to make significant behavioral changes is 
questionable, the evaluating clinician may 
request that patient returns in 1 month with a log 
of daily blood glucose readings or demonstrate 
the ability to keep scheduled appointments with 
his treatment providers [37].

Understanding and knowledge about the surgery 
and pre- and postsurgical behavioral change 
requirements. It is important to ensure that 
patients are making a well-informed decision to 
pursue bariatric surgery by assessing their knowl-
edge about the surgery, possible risks and com-
plications, and the postsurgical regimen. The 
complexity of the information provided during 
the informed consent for bariatric surgery can be 
overwhelming and difficult to comprehend. The 
mental health clinician should collaborate with 
other members of the team to assure that infor-
mation is provided using simple language, mul-
tiple formats, and that the patients are encouraged 
to ask questions [31]. In addition, patients’ deci-
sion making may be influenced by different mis-
conceptions about various procedures, for 
example, some patients perceive laparoscopic 
adjustable gastric banding as virtually risk free, 
easily reversible, and equally effective procedure 
to Roux-en-Y gastric bypass [37].

Motivation and expectations about surgery. In gen-
eral, patients may expect to lose about 60–85 % of 
their excess body weight within 12–18 months 

following the RYGB surgery or 40–50 % excess 
body weight following LAGB. Thus, most patients 
will remain overweight or even obese following 
the procedure [37]. It is not unusual for candidates 
to overestimate the amount of weight loss expected 
after the surgery and underestimate the intensity of 
recovery process. Unrealistic weight-loss expecta-
tions may lead patients to take greater surgical risks 
than they would otherwise [47]. Challenging those 
unlikely expectations at the start of treatment may 
serve to protect against feelings of dissatisfaction 
with weight-loss outcomes after the surgery.[26] In 
addition, it is also important to examine patients’ 
preconceptions about postoperative behavioral 
changes. Patients should be educated about the 
importance of maintaining a planned, structured 
eating schedule, adequate hydration, avoiding cal-
orie-dense foods and beverages, slowing the pace 
of eating, taking vitamins and supplements, limit-
ing alcohol consumption, and maintaining a con-
sistent exercise regimen. They must be aware that 
these changes ought to be permanent if they want 
to achieve the best weight-loss outcomes [48].

Relationships and support system. Patients 
should be asked whether the members of their 
support network endorse their decision to pursue 
weight-loss surgery. In some cases loved ones 
think that the surgery is “the easy way out” or 
that patients should lose weight on their own. 
Although many patients report that their relation-
ships will be unaffected or positively affected by 
the weight loss, it is important to know and con-
vey to the candidates that some partners may feel 
threatened by patients’ increased activity level, 
attractiveness, and improved self-esteem follow-
ing a weight-loss transformation [49].

Physical activity. Generally speaking, individuals 
seeking weight-loss surgery are not very active 
physically. The evaluation should yield informa-
tion about potential barriers to increasing physi-
cal activity, such as pain or self- consciousness 
about exercising in public, to help facilitate con-
sistent physical activity before and after surgery. 
It has been documented that increase in postsurgery 
activity level is related to improved weight-loss 
outcomes [30].
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13.4.4  Results of the Evaluation

In most of the cases the results of mental health 
evaluation are summarized in the medical record 
(if the mental health professional and bariatric 
providers use the same medical record system) or 
are used to generate a letter to the treating sur-
geon that summarizes the biological, environ-
mental, social and psychological factors 
associated with patient’s obesity and documents 
formal psychiatric diagnoses established at the 
time of evaluation. In addition, most mental 
health professionals make explicit recommenda-
tions about candidate’s appropriateness for bar-
iatric surgery [32]. Typically one of three 
recommendations is provided: the patient is 
unconditionally “cleared” for bariatric surgery 
and there appear to be no psychosocial concerns; 
the patient is appropriate for surgery contingent 
upon receiving psychiatric and/or nutritional 
counseling prior to surgery; or the patient is 
deemed “unready” for the surgery at this time 
[25]. Available research in this area suggests that 
the vast majority of programs unconditionally 
recommend most of the candidates. Pawlow et al. 
[22] found that 81.5 % of patients have no psy-
chological contraindications for surgery. Other 
studies indicated that approximately 60–75 % 
candidates received an unconditional recommen-
dation to proceed with the weight-loss procedure 
[50]. Only a small percentage of presurgical 
mental health evaluations result in denial of bar-
iatric surgery for psychological reasons. Reported 
rates of psychological ineligibility seem to be 
very similar across the studies and have been esti-
mated at about 3–4 % [22, 25, 27, 51]. As dis-
cussed in the contraindications section of this 
chapter, the most common mental health reasons 
for surgical ineligibility are significant psychopa-
thology (psychosis, thought disorder, current sub-
stance dependence, suicidality, untreated eating 
disorders) and inability to provide informed con-
sent. Another recommendation that frequently 
follows a psychosocial evaluation is temporary 
deferral of the surgery until candidates receive 
treatment for their current psychological condi-
tion. These rates are more varied; some studies 
reported that approximately 15 % of patients 

were deferred [22, 33], while others reported 
rates as high as 31 %. Some programs recom-
mend postponing surgery for anywhere from 6 
weeks to 6 months if the patients are judged to 
have poorly controlled psychopathology or little 
knowledge about the surgery or postoperative 
dietary changes [25]. However, findings of sev-
eral recent studies suggest that deferring surgery 
greatly diminishes the chances that patients will 
subsequently return to have the procedure [29]. 
Only 16 % of patients who were deferred after 
initial evaluation because of underlying eating 
pathology followed through with treatment, and 
12 % of patients never returned for surgery [52]. 
Pawlow et al. [22] reported that only 10 % of 
those candidates who were deferred returned to 
the clinic and were cleared for surgery within 2 
years. The remainder either did not undergo 
weight-loss surgery or did so at a center where 
their psychosocial problems were not detected or 
were not viewed as a barrier to treatment. Almost 
all mental health providers make recommenda-
tions for the candidates that include attending 
support group meetings and increase the knowl-
edge about the surgery [27]. Other recommenda-
tions that should be communicated to the rest of 
the bariatric team that can help facilitate optimal 
patient care include suggestions about informa-
tion being explained to patients in concrete ways, 
both verbally and in writing to ensure that they 
are well educated about surgery and requisite 
lifestyle changes [25]. In addition, it is important 
to remember that many of those patients who 
were psychologically cleared do not have the sur-
gery for various reasons, including medical 
exclusion, personal decision, lack of third-party 
coverage, and inability to pay [22]. Merrell et al. 
[50] reported that the most common reasons for 
not reaching surgery included withdrawal from 
the program, outstanding program requirements, 
self-canceled surgery, insurance denial, or 
switching to nonsurgical weight management. It 
is common for insurance companies to have 
demands beyond requirements maintained by 
bariatric programs. Sadhasivam et al. [51] found 
that 30 % patients who did not undergo surgery 
despite being deemed suitable candidates by the 
bariatric team had insurance-related reasons. The 
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most common requirement in the United States is 
completion of medically supervised weight-loss 
program for at least 6 months in order to docu-
ment inability to lose weight via traditional meth-
ods [41], even though recent studies documented 
no difference in weight-loss outcomes after the 
surgery [53].

Case Vignettes Revisited

Case Vignette 1: Andrea
Andrea presented in a timely manner for her 
psychiatric appointment. She was pleasant 
and engaging. She reported a steady weight 
gain over the years that started after her first 
pregnancy 25 years ago. She described her-
self as an emotional eater and admitted to 
having a habit of grazing on snacks through-
out the day. She reported that she is not good 
about planning ahead and oftentimes grabs a 
quick fast-food lunch while at work. 
Recently, she started a pre-op nutritional pro-
gram and was able to lose 8 lbs in 3 weeks. 
She reported that she was hospitalized psy-
chiatrically 5 years ago for severe depression 
with suicidal thoughts but has been stable 
since. She has been seeing her psychiatrist 
monthly and her therapist weekly. She has 
been attending a support group for trauma 
survivors and has a perfect compliance with 
her appointments and psychotropic medica-
tions. The psychiatrist was able to obtain col-
lateral from Andrea’s mental health providers 
and they confirmed both her stability as well 
as her perfect adherence to treatment. Andrea 
reported that she has not used any cocaine in 
over 5 years and has been active in NA 
(Narcotics Anonymous). Her toxicology 
screen at the time of her initial appointment 
was negative for any substances. She reported 
that she’d been thinking of the weight-loss 
surgery for many years, especially in the 
context of having tried numerous diets and 
weight-loss programs without much success. 
She knew that she would prefer a gastric 
band procedure, so that it does not interfere 

with her psychotropic medications. She 
thought that she would lose about 100 lbs 
over 12 months following her procedure and 
was hoping that her health and mobility will 
improve significantly. Two of her family 
members had a weight-loss surgery in the 
past and they had very good outcomes. In 
fact, Andrea’s entire family was extremely 
supportive of her decision to have surgery. 
Despite initial concerns primarily related to 
Andrea’s chronic mental illness, the evalua-
tion revealed that she is a very well informed 
and highly motivated surgical candidate with 
extensive mental health and social support. 
She was deemed to be a suitable candidate 
from psychiatric perspective. The evaluating 
psychiatrist recommended that she contin-
ues her regular mental health treatment and 
recommended that her providers remain in 
contact with the bariatric program to assure 
stability during not only pre- but also post-
operative phase of her surgery.

Case Vignette 2: Peggy
Peggy presented 40 min late for her presur-
gical evaluation. She was relatively coopera-
tive but seemed tired and disengaged. She 
reported that her primary care physician had 
urged her to lose weight for years and that 
she was never able to comply with any 
dietary suggestions. She reported that she 
struggles with immobility and chronic fibro-
myalgia pain and this is why she came late 
to the appointment. She also remarked that 
her primary care physician “hasn’t been 
happy” about her ongoing and escalating 
use of opioid pain medications. She reported 
that she reluctantly decided to pursue the 
surgery upon prompting of her son, whom 
she described as a “health freak.” In fact, she 
wasn’t sure whether the weight-loss surgery 
was the best option for her, as she never had 
any surgical procedures before and did not 
like the idea of “being cut on.” At the same 
time she reported feeling like she has “no 
other option” because of the pressure that 

(continued)
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13.5  Summary 
and Recommendations

• Presurgical psychosocial assessment is not a 
diagnostic interview, rather a screening that 
helps identify poorly controlled mental illness 
or substance use disorders. It offers a unique 
opportunity to identify potential barriers to 
weight loss and an opportunity for education 
and support to help facilitate the best possible 
surgical outcome.

• Presence of a psychiatric disorder should not 
automatically exclude patient’s candidacy for 
bariatric surgery.

• Mental health providers play an integral role 
in facilitating communication between the 
candidates and bariatric teams, providing 
guidance to multidisciplinary teams and man-
aging risk and liability.

• There is a need for a standardized psychoso-
cial assessment process across the bariatric 
centers, which can help guide future research 
directions and improve clinical outcomes.
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In this chapter we discuss the nutritional manage-
ment of the severely obese patient. Section 14.1 
begins with an overview of the non-surgical 
nutrition management of obesity including how 
to talk to your patients about their weight, what 
types of diets work and what don’t, the role of 
meal timing, physical activity and how the 
Registered Dietician (RD) is your best resource 
for weight management. This is followed by an 
overview of the nutritional management of the 
bariatric surgery patient. Section 14.2 will 
include pre- and post-surgery dietary guidelines, 
nutrition-related complications including weight 
regain and the role of the RD on the Bariatric 
Surgery Team. Both sections will include infor-
mation on prevalence, diagnosis and treatment of 
micronutrient deficiencies. We finish the chapter 
with a case to help integrate the information 
learned into a clinical scenario.

14.1  Nutrition Interventions 
for the Non-surgical 
Treatment of Obesity

14.1.1  How to Talk About Weight

Obesity is a chronic disease. One with physical, 
psychological and societal implications. One that 
cannot be cured, but managed. As a mental health 
practitioner you may encounter patients who come 
to you for various reasons. Some issues may be 
related to excess weight, some may be a result of 
excess weight. Either way it is important to have 
an understanding of how to have appropriate and 
productive conversations with your patients that 
will help them to improve their health.

When discussing weight, finding the right 
wording can be difficult. A study performed by 
Wadden and Diddie involved surveying 167 
obese women to determine the preferred term for 
describing obesity [1]. Of all the terms suggested 
the only one that was seen favourably was the 
term “weight”. Some that were seen most nega-
tively included “fatness”, “excess fat” and “obe-
sity” [1]. Therefore, it would be appropriate to 
ask a patient “if they are interested in talking 
about their weight”, not as appropriate to ask if 
you can talk about their obesity. This is not to 
say that you cannot use the term obesity in medi-
cal settings or in research; however, it is impor-
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tant to use people’s most preferred term. Obesity 
was officially classified as a chronic disease by 
the American Medical Association in 2013 and 
by the Canadian Medical Association in 2015 [2, 
3]. Therefore, it is more appropriate to say that a 
person has obesity, rather than to say that person 
is obese.

Always approach conversations about weight 
with your patients from a place of empathy and 
support [4]. Avoid using catch phrases like “noth-
ing tastes as good as slim feels”. These can come 
across as patronizing and quickly break your 
therapeutic alliance [4].

It is also important to follow the patient’s 
lead in terms of how much they want to discuss 
their weight. Help them to clarify their motiva-
tions for weight loss. If they want to lose weight 
only for reasons of aesthetics and not for health, 
it may be helpful to work though the underlying 
issues that are contributing to their desire for 
thinness [4]. If their motivation is for health, 
steering them towards a comprehensive weight 
management programme that seems like a good 
fit for them may be more appropriate. Timing is 
also important. Help your patients to determine 
whether or not now is the ideal time to undergo 
major changes to their diet and activity level 
[4]. By helping patients to identify other com-
peting priorities they can anticipate roadblocks 
in their journey towards weight management 
and start to strategize ways around them.

When directing patients towards weight man-
agement programmes it is important to become 
aware of what proven treatments exist and how 
to help your patient’s navigate the world of food 
and nutrition without wasting their time and 
energy on the latest fad. In today’s society we are 
bombarded with messages about food and nutri-
tion. We are told what to eat, what not to eat, 
how much to eat, when we should eat, what will 
make us fat, what will make us slim, what to eat 
more of, less of and everything in between. As 
health professionals we can guide our patients 
towards a diet that will work for them and not 
harm their health. The Canadian Obesity 
Network has outlined the following recommen-
dations [5].

Avoid diets that contain the following:

1.  A one size fits all approach—meaning that the 
diet doesn’t require any personalized information 
such as height, weight or personal goals

2.  Nutrition advice given by somebody who has 
minimal or no formal training in nutrition. It is 
important to explore the practitioners’ 
educational background

3.  Exercise is recommended as the main proponent 
of weight loss

4.  The programme promotes or implies dramatic, 
rapid weight loss at a pace of greater than 3 lb 
per week

5.  The programme requires a client to spend large 
sums of money at the start, or commit to paying 
for services over a certain period of time with no 
policy for withdrawing from the programme and 
getting partial or complete refunds

6.  The programme recommends consuming less 
than 800 kcal per day

7.  The programme requires the use of several expensive 
supplements, injections or herbal remedies

8.  The programme makes specific and unrealistic 
claims about losing a certain type of weight (e.g. 
fat) or losing weight from a specific area of your 
body (e.g. Lose belly fat now!)

9.  The programme is of short duration (weeks or 
months) and has no long-term maintenance plan

10.  The programme provides you with none or few 
statistics on success rates and has unrealistic claims 
such as “proven effective for 95 % of people”

There is a commonly held belief that diets 
don’t work and that the only way to lose weight 
permanently is to undergo bariatric surgery. This 
is however a myth. Certain diets can work for cer-
tain people. A recent longitudinal randomized 
control study the Look AHEAD (Action for 
Health in Diabetes) [6] trial has proven otherwise. 
Of over 5000 participating adults with diabetes 
mellitus, the 825 who received lifestyle interven-
tion consisting of reduced energy dietary and 
physical activity prescription with cognitive 
behavioural counselling lost at least 10 % of their 
body weight and maintained that loss for the 
length of the 8 year trial [7]. While 10 % may not 
sound like a lot, this amount has been proven to be 
adequate to significantly improve the co- 
morbidities of obesity. In fact, weight loss of only 
3–5 % when maintained has been proven to reduce 
triglycerides, blood glucose and the risk of diabe-
tes mellitus. Sustained weight loss of 5 % or more 
reduced additional risk factors such as that for 
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cardiovascular disease [7]. These numbers are 
useful for health professionals to use when help-
ing patients to determine a realistic weight loss 
goal. The pace of weight loss that is typically rec-
ommended is 0.5–2.0 lb/week [8].

Example of how to calculate a realistic weight 
loss goal:

Sally is 5 ft 2″ and 190 lbs.
3–5 % of 190 lb = 5.7–9.5 lb.
Because the total weight loss goal is less than 

10 lb it makes sense to go at a more moderate 
pace of 0.5–1.0 lb per week. If Sally had more 
than 10 lbs to lose then it would be appropriate to 
go at a slightly faster pace of 2-3 lbs/week.

14.1.2  What Diets Work

When it comes to diets there is no one size fits all. 
Low fat, low carb, high protein or low calorie can 
all work for some people and not for others. 
Weight is a numbers game, and kilocalories or 
“calories” are the currency of weight [4]. 
Therefore, all effective diets include some form 
of calorie reduction. What’s more important than 
the type diet is whether or not people can stick 
with it in the long term. In the following we will 
outline the most common weight loss pro-
grammes and the supporting evidence for their 
effectiveness. Small manageable changes may be 
more realistic for most people rather than jump-
ing in and changing the entire diet at once. This 
will all depend on the person’s level of nutrition 
knowledge and their motivation to change.

14.1.3  Energy-Focused Diets

Very Low Calories Diets (VLCDs) are less than 
800–900 kcal/day and are very structured typi-
cally using meal replacement bars or shakes. 
These diets are only considered helpful for those 
who have a body mass index of 30 or greater and 
are often used in preparation for abdominal sur-
gery including weight loss surgery (Academy of 
nutrition and dietetics 2016). This diet has proven 
to be effective for short-term weight loss with an 
average weight loss of 16.1 ± 1. 6 % at 4 months 

and 6.3 ± 3.2 % by 1 year (Academy of nutrition 
and dietetics 2016). Maintenance and long-term 
health outcomes beyond 1 year have not been 
studied as this diet is not considered to be 
sustainable.

Low Calorie Diets (LCDs) have greater than 
800 kcal/day but less than 1600 kcal/day [7]. 
They can be highly structured, like VLCDs, and 
include the use of meal replacement bars or 
shakes or they can be semi-structured using meal 
plans. Research suggests that the greater the 
structure of the diet the more likely one is to 
adhere to it [7]. A meta-analysis of six studies 
comparing LCDs with or without meal replace-
ments found that the meal replacement group lost 
2.43 kg more weight after 1 year than the non- 
meal replacement VLC dieters [7].

14.1.4  Macronutrient-Focused Diets

Macronutrients (Carbohydrates, Fat and Protein) 
have long been investigated for their effects on 
weight loss. In the 1980s the low fat diet was all 
the rage but was quickly followed by the low carb 
diets of Dr. Atkins and South Beach. When con-
sidering a macronutrient-focused diet it is impor-
tant to realize that you cannot change the amount 
of one nutrient in the diet without inadvertently 
changing the amount of the other nutrients [7]. 
For example, if someone chooses to follow a low- 
fat diet then they will end up either consuming 
more protein or more carbohydrates. Depending 
on what macronutrient you are limiting or having 
more of you can see various health effects. 
However, it is important to note that no one 
macronutrient- focused diet has proven to be any 
more effective than any other for weight loss [7]. 
It is instead more important to determine what 
diet would work best given a patient’s food pref-
erence, dieting history and level of nutrition 
knowledge.

A diet is considered low-carbohydrate if it 
recommends consuming no more than 20 g of 
carbohydrate per day during the period of weight 
loss and no more than 50 g of carbohydrate per 
day once one’s weight loss goal is achieved [7]. 
Low- carbohydrate diets with no limit on fat or 
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protein intake produce an increase in high-den-
sity lipoproteins and a reduction in triglycerides 
while combined low-carbohydrate, low-fat diets 
promote a greater reduction in low-density lipo-
protein. Depending on the person’s cardiometa-
bolic profile they may want to chose one diet over 
the other for this reason [7].

High-protein diets recommend consuming at 
least 20 % of daily calories from protein [7]. 
Sometimes these diets use meal replacement bars 
or shakes and are often combined with an energy 
restriction to promote weight loss [7].

Dietary pattern focused and the portfolio diet do 
not put restrictions on or promote particular macro-
nutrients. Instead they focus on the diet as a whole 
to promote overall health [7]. Adding more fruits 
and vegetables to your diet by having one serving 
at each meal or snack is an example of this type of 
diet. These types of diets have not been proven to 
be more or less effective than any other [7].

Both the DASH and Mediterranean diet have 
been proven to be effective for managing cardio-
vascular risk factors such as high blood pressure. 
In terms of weight loss, neither has been shown 
to cause weight loss on their own; however, both 
can be effective when combined with a calorie 
restriction [7].

14.1.5  Meal Timing

Research on the impact of the timing of meals, 
how much is consumed at various times of the 
day, eating frequency and breakfast consumption 
is limited [7].

One RCT that examined the timing of energy 
intake and weight loss found that women who 
consumed more of their energy earlier in the day 
lost more weight than those who did not [7]. 
Jacubowicz et al. also found that eating a larger 
percentage of calories earlier in the day equated 
to a greater reduction in waist circumference and 
fasting glucose levels [9]. Those randomized to 
the breakfast group also reported higher feelings 
of satiety and lower levels of hunger throughout 
the day. For this reason, it may be beneficial to 
encourage those struggling with their weight to 
shift more of their calories to earlier in the day 

[9]. Breakfast, however, because it is not consis-
tently defined as a certain amount of calories or 
as being eaten at a certain time, has not been 
adequately researched and therefore not defi-
nitely proven to assist with weight management.

14.1.6  Food Logging

Food logging is an important self-management 
strategy that is part of most weight loss pro-
grammes. This is because it is an effective tool 
for bringing one’s awareness to food and eating 
challenges while also providing a way to reflect 
on progress made.

Logging the traditional way, using pen and 
paper, or a food logging notebook is however very 
time consuming and requires a high level of com-
mitment from the patient. In order for paper food 
records to be effective they should be reviewed 
weekly or biweekly with a RD or RDN so that she 
can assess the macronutrient and calorie intake of 
logged foods and can work collaboratively with 
the patient to provide education around what 
foods are better choices and to set up a plan for 
changes moving forward. Because this can often 
be a tedious and time-consuming process both for 
the patient and the RD or RDN, electronic food 
logging has become more prevalent. Many free 
websites and applications are available for most 
portable electronic devices. The benefit of elec-
tronic food logging is that it provides real-time 
feedback on the calorie and nutrient content of the 
food at the time the food is logged. For example, 
if when a patient logs their morning coffee with 
two cream and two sugar they instantly see that 
this is over 200 kcal, this alone may work as a 
deterrent for ordering it either in the moment or in 
the future. While still time consuming to initiate, 
most electronic food logging programmes have 
time saving functions including being able to save 
frequent meals to prevent people from having to 
enter all the ingredients of a meal each time, as 
well as an import recipe function that allows for 
the instant nutrient analysis of any recipe found 
online. Unfortunately research on stand-alone 
electronic weight loss programmes is still in its 
infancy; however, some short trials how proven 
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that they are more effective than minimal inter-
ventions [7]. That being said, there is consensus 
that comprehensive weight loss programmes that 
include both electronic self-monitoring strategies 
as well as counselling by a trained clinician pro-
duce greater and longer-lasting results [7]. RDs 
and RDNs will often also use “food and mood” 
logs as a CBT tool to help patients deconstruct 
and problem solve strategies for overcoming 
emotional eating.

14.1.7  Physical Activity

While physical activity alone has not been proven 
to be an effective weight management strategy we 
would be remiss if we didn’t talk about the way 
that it can augment any diet programme. In a 
recent meta-analysis it was shown that a com-
bined programme of diet and exercise produced 
slightly more (1.7 kg) weight loss at 12 months 
than diet alone [7]. One might argue that this is a 
very modest difference for the amount of effort it 
takes to incorporate physical activity into a life-
style; however, we cannot overlook the other 
health benefits that come with physical activity. 
These include improved cardiometabolic health, 
improved mood and decreased risk of certain can-
cers [10]. Physical activity has also been proven 
to play a more important role in weight mainte-
nance after weight loss. The National Weight 
Control Registry reports that 90 % of participants 
(members have lost an average of 66 lb and main-
tained it for 5.5 years) report that they exercise on 
average 1 hour per day [11]. Currently, Health 
Canada and the US Department of Health and 
Human Services both recommend 150 minutes of 
moderate intensity activity per week or 30 min-
utes per day most days of the week. Ideally, mod-
erate intensity is accumulated in occasions that 
are at least 10 minutes in length [7].

14.1.8  Micronutrient Deficiencies 
of Obesity

Since obesity is often considered to be a disease 
of overconsumption, nutritional deficiencies may 

not be expected. They are however shockingly 
prevalent. Those who eat an abundance of highly 
processed convenience foods of low nutritional 
quality are particularly at risk of nutrient defi-
ciencies. There are also underlying mechanisms 
associated with obesity such as chronic inflam-
mation that can impact the transportation of cer-
tain micronutrients e.g. iron, and changes in 
intestinal microflora which can impact vitamin 
absorption [12]. Micronutrient deficiencies are 
often diagnosed when patients are being assessed 
for bariatric surgery. A Spanish study performed 
in 2011 by Moize et al. revealed that of 231 
patients studied prior to bariatric surgery, only 
25 % did not present with nutritional deficiencies. 
38.2 % presented with at least one, 22 % pre-
sented with two and 11.4 % presented with three 
nutritional deficiencies [13]. Deficiencies 
included vitamin D (67 %) iron deficiency anae-
mia (22.2 %); and deficiencies of vitamin A, B1 
and B6 were present in 10.2 %, 7.2 % and 15.9 %, 
respectively. Vitamin and mineral deficiencies 
can not only cause long-term health issues such 
as blindness and osteoarthritis but can also have a 
significant impact on a person’s current quality of 
life. Iron deficiency, for example, can have an 
impact on mood, energy levels and sleep (related 
to restless leg syndrome). If these underlying 
deficiencies are not treated as part of a compre-
hensive weight management programme then 
they could potentially impact a person’s chance 
of successfully losing weight. Therefore, it is rec-
ommended that screening for micronutrient defi-
ciencies and treatment of said deficiencies should 
be an integral part of any weight management 
programme.

14.1.9  Why a Registered Dietician Is 
Your Greatest Ally in Weight 
Management

Registered Dietician (RD) in Canada and 
Registered Dietician Nutritionist RDN in the 
United States are regulated professional designa-
tions that are only used for those who have com-
pleted an appropriate undergraduate degree in 
science majoring in dietetics followed by a accred-
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ited Dietetic Internship or Masters Degree. Anyone 
can call themselves a “nutritionist”, but you have 
to have completed the above-mentioned education 
and belong to a regulatory college of dietetics to 
call yourself an RD or an RDN. The reason why 
the RD or RDN is your greatest ally when it comes 
to helping your patients achieve weight manage-
ment is because they are not only experts in food 
and nutrition but they are governed by a regulatory 
college that ensures that the advice they give is 
evidence based. RDs and RDNs will never pro-
mote products or diets that are based on anecdotal 
evidence. They will however help clients to deter-
mine what type of programme would be a good fit 
for them. Many RDs and RDNs have done 
extensive additional training in Motivational 
Interviewing, Cognitive Behavioural Therapy 
(CBT), Acceptance and Commitment Therapy 
and Mindfulness-based meditation. CBT has been 
shown in both the Look AHEAD study and the 
Diabetes Prevention Program to assist patients to 
achieve significant sustainable weight loss as com-
pared to education alone [7].

14.2  Nutrition Interventions 
in Bariatric Surgery

Bariatric surgery is a proven option for success-
ful weight loss and resolution of obesity-related 
co-morbidities. The Roux-en-Y gastric bypass 
(RYGB) and the sleeve gastrectomy (SG) are 
the most common weight loss surgery proce-
dures performed in North America [14, 15]. 
RYGB is a restrictive and metabolic procedure 
and the SG is a restrictive procedure where 
80 % of the stomach is removed providing early 
satiety and resulting in smaller food portions. 
Both procedures require significant lifestyle 
changes including dietary modifications and 
lifelong commitment to taking vitamin and 
mineral supplements. Nutrition concerns fol-
lowing other less common procedures such as 
laparoscopic gastric banding, vertical banded 
gastroplasty and bilopancreatic diversion, with 
or without duodenal switch, will not be dis-
cussed in this chapter and are summarized in 
other reviews [16].

Expected weight loss after bariatric surgery is 
dependent upon the type of surgical procedure. A 
meta-analysis by Buchwald et al. [17] showed 
that the overall percentage of excess weight loss 
(%EWL) for all surgery types was 61.2 % (95 % 
CI, 58.1–64.4 %). There is considerable inter- 
individual variation in weight loss response to the 
RYGB and SG as described by de Hollanda et al. 
[18]. They found that older age, male gender, 
presence of pre-surgery T2DM and higher pre- 
surgery BMI were characteristics of poor weight 
loss outcomes. Li et al. [19] conducted a recent 
review of 62 studies published after 2008 that 
included 18,449 patients in which %EWL was 
reported in 20 studies. They reported significantly 
higher excess weight loss in patients undergoing a 
RYGB compared to those receiving a SG.

The success of bariatric surgery is also depen-
dent upon many non-surgical factors; patient edu-
cation and willingness to make permanent lifestyle 
changes are critical. Patients must be prepared 
from a physical, psychological and knowledge 
perspective. They should be able to demonstrate 
their readiness by making changes to their diet 
before surgery. These changes involve following a 
regular meal pattern and making nutritious food 
choices. Recommended dietary changes prior to 
surgery are shown in Fig. 14.1.

There is debate as to the need to demonstrate 
weight loss prior to surgery [20]. In some bariat-
ric programmes this is mandatory in order to 
qualify for surgery, to prevent post-op complica-
tions or to optimize post-op weight loss.

14.2.1  Nutrition Assessment

Assessment by an RD is important to determine a 
patient’s readiness and suitability for surgery. The 
RD reviews the patient’s lifetime weight history 
with particular attention to causes of weight gain 
and previous weight loss attempts. Weight loss 
expectations and realistic weight loss goals are 
also discussed. Current diet is assessed using food 
logs or 24 h recall to determine typical meal pat-
terns; food preparation and shopping skills; fre-
quency of eating out and evidence of disordered 
eating such as night eating, binging or grazing. 

K. Warwick and L. Gougeon



195

The RD assesses the patient’s knowledge of nutri-
tion and bariatric surgery and addresses any spe-
cific learning needs as required. Readiness to 
change is addressed throughout the assessment 
process and the patient should be able to demon-
strate this by making changes to their current diet.

14.2.2  Nutrition Education

Bariatric surgery candidates present with varying 
levels of nutrition knowledge. The RD plays an 
important role in assessing knowledge and pro-
viding the necessary nutrition education to opti-
mize the patients understanding of the role 
nutrition plays in maintaining health and achiev-
ing weight loss after surgery. Nutrition education 
includes a review of the process of digestion 
before and after surgery, post-surgery diet pro-
gression, supplement requirements, nutritious 
food choices and proper eating and drinking tech-
niques after surgery. In addition, nutrition compli-
cations such as nausea and vomiting, dehydration, 
food intolerance, constipation, hair loss, reactive 
hypoglycaemia and dumping syndrome should be 
reviewed and prevention strategies discussed. 
Finally, weight loss expectations and strategies 
for long-term weight loss are important for bariat-
ric surgery candidates to understand.

Learning about the role of nutrition and eating 
for health continues after surgery when patients 

return for follow-up visits. Taube-Schiff et al. 
[21] looked at nutrition knowledge of bariatric 
surgery candidates before and 1 month after sur-
gery. They found that knowledge significantly 
increased after surgery in most study participants. 
In those subjects whose knowledge decreased 
over time, depression and anxiety scores, older 
age, male gender and time between education 
and surgery were contributing factors.

The RD provides detailed, written information 
that can be referred to before and after surgery. 
This includes general nutrition principles, a 
description of the normal digestive process, how 
digestion changes after bariatric surgery, protein 
and vitamin and mineral recommendations, eating 
technique, diet progression, portion sizes, product 
information and sample menus. Written materials 
also review nutrition complications, mindful eat-
ing techniques and ways to prevent weight regain 
and strategies for lifelong healthy eating.

14.2.3  Post-surgery Diet

Progression of food texture and measured portion 
sizes are recommended after bariatric surgery. To 
allow the gastrointestinal tract to heal the diet is 
advanced slowly from a period of liquids only to 
smooth or pureed foods, then soft moist foods and 
finally regular textured foods [22]. Individual toler-
ance of food texture and type varies considerably 

Recommended Dietary Change in Preparation for Bariatric Surgery

• Follow a regular meal pattern; have 3 meals and 1-3 snacks per day

• Drink 6-8 cups of fluid per day; choose mostly non calorie drinks, avoid
carbonated beverages and reduce caffeine intake

• Choose a variety of nutritious foods including lean proteins, whole grains,
vegetables, fruit and dairy products

• Use portion control

• Practice the eating techniques required after surgery including eating slowly
and chewing well

• Keep a food journal

Fig. 14.1 Recommended dietary change in preparation for bariatric surgery
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and it may take 3–6 months to be able to tolerate 
most foods. Portions sizes are also gradually 
increased from ¼ to ½ cup early post-surgery to a 
meal size of one to two cups. Patients are encour-
aged to limit portion sizes over the long term.

The technique of eating changes after bariatric 
surgery. Foods must be eaten slowly and chewed 
very well to help aid digestion, to avoid over fill-
ing the smaller stomach and to prevent foods 
from obstructing the gastrojejunal anastomosis. 
Eating slowly also allows the patient to recognize 
when their stomach is full. Poor eating technique 
may cause vomiting, nausea and pain.

Liquids should be sipped slowly and separated 
from solid foods to prevent solids from moving 
too quickly through the stomach pouch which 
may cause dumping syndrome in RYGB patients. 
With both RYGB and SG surgeries eating and 
drinking at the same time is discouraged as this 
can fill the stomach too quickly causing discom-
fort and limiting food intake making it difficult to 
meet nutrient requirements.

Eating at regular intervals is important after 
surgery. Without internal hunger cues patients 
could go long periods without eating making it 
difficult to meet their nutrition needs. A meal or 
snack every 3–4 h is recommended and patients 
may require reminders to maintain this regular 
eating pattern.

14.2.4  Nutrition Complications

Non-adherence to post-surgery diet guidelines 
may lead to nutrition complications that impact 
long-term health and successful weight mainte-
nance. Following we review common nutrition- 
related concerns after bariatric surgery.

Vitamins and minerals: Because bariatric sur-
gery restricts food portions and with the RYGB 
reduces the absorptive surface of the small bowel, 
vitamin and mineral supplements are required to 
prevent micronutrient deficiencies [23, 24]. 
Nutrients at risk include but are not limited to iron, 
calcium, vitamin D, folate and Vitamin B12. 
Taking vitamins and minerals is a lifelong commit-
ment for all patients undergoing bariatric surgery. 
Table 14.1 outlines the recommended vitamin and 
mineral supplements after RYGB and SG.

Vitamin and mineral deficiencies can occur 
months or years after bariatric surgery. Many 
believe that since the SG is not a malabsorptive 
procedure supplements are not necessary but 
Moize et al. [25] in a 5-year follow-up study 
showed that nutrition deficiencies occurred in 
both RYGB and SG patients demonstrating the 
need for vitamin mineral supplementation for 
both types of surgery. Table 14.2 shows common 
vitamin and mineral deficiencies after bariatric 
surgery including symptoms and treatment rec-
ommendations. These deficiencies can be man-
aged by taking supplements as recommended, 
having regular laboratory monitoring and attend-
ing regular follow-up appointments with health 
care providers who will assess nutrition status and 
make recommendations to correct deficiencies.

Table 14.1 Micronutrient supplementation recommen-
dations after Roux en Y gastric bypass and sleeve 
gastrectomy

Supplements Recommendations

Multivitamin/mineral •  2 per day each providing 
100 % DRI for vitamins 
and minerals

•  Each pill should have a 
minimum

  –  1.2 mg Thiamine 
(vitamin B1)

  –  Less than 500 μg 
folate

  –  7.5–15 mg Zinc

  – 1 mg Copper

Vitamin B12 •  350–500 μg/day oral or 
sublingual or

•  1000 μg/month 
intramuscularly

Calcium •  Calcium citrate preferred 
for RYGB

•  1200–1500 mg per day 
in 500 mg divided doses

•  Avoid taking within 2 h 
of multivitamin or iron 
supplements

Vitamin D •  3000 IU/day from all 
sources

Iron •  45–60 mg per day via 
multivitamins and 
additional supplements

•  Vitamin C may be added 
to enhance the absorption 
of iron salts used as an 
additional supplement
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14.2.5  Protein

A minimum of 60 g of protein per day or up to 
1.5 g/kg body weight should be adequate for the 
post-surgery patient [24]. Protein requirements 

are difficult to meet after bariatric surgery espe-
cially during the early post-operative period due 
to the small size of the stomach pouch and the 
possible development of intolerance or aversion 
to high protein foods, particularly meat, eggs 

Table 14.2 Common nutrient deficiencies after bariatric surgery

Nutrient Deficiency symptoms Treatment Food sources

Vitamin A Night blindness, xerosis, 
Bitot’s spots, poor wound 
healing

10,000–2500 IU/day for 
1–2 weeks

Orange or dark green 
vegetables and fruit, 
liver, fortified dairy 
products, fish

Vitamin D Osteomalacia 50,000 IU/week 
ergocalciferol (D2) orally for 
8 weeks

Fortified dairy 
products, fatty fish, 
eggs, fortified cereals

Disorders of calcium 
deficiency

Vitamin B12 
(Cobolamin)

Pernicious anaemia 1000 μg/week IM for 
8 weeks, then 1000 μg⁄month 
IM for life or 350–
500 m μg⁄day orally

Meat, fish, poultry, 
and eggs

Pale, fatigue, short of breath Milk and milk 
products, fortified soy 
and rice beverages

Tingling or numbness in 
extremities

Sore, red tongue

Irritability, forgetfulness

Thiamine (Vitamin B1) Anorexia With hyperemesis: parenteral 
dose of 100 mg per day for 
7 days followed by 50 g 
orally per day until complete 
recovery

Pork, enriched whole 
grains, nuts and seeds, 
legumes

Gait ataxia

Paraesthesia

Muscle cramps

Irritability

Advanced: Wernicke–
Korsakoff Syndrome

Folate Glossitis, mouth ulcers 1000 μg⁄day orally; up to 
5 mg⁄day if severe

Dark green 
vegetables, legumes, 
beans and lentils,

Macrocytic anaemia >1000 μg⁄day can mask 
hematologic effects of B12 
deficiency

Enriched flour and 
grain products

Diarrhoea Avoid alcohol

Calcium Leg cramping Ensure adequate calcium 
intake in divided doses

Milk, cheese, yogurt, 
kefir

Hypocalcaemia and tetany Leafy green 
vegetables, legumes 
and almonds

Neuromuscular 
hyperexcitability

Canned fish with 
bones

Osteoporosis Fortified soy and rice 
beverages

Zinc Altered taste sensations, poor 
appetite, changes in sense of 
smell

60 mg elemental zinc twice 
daily for 8 weeks

Seafood, meat, seeds, 
dried peas and beans

Poor wound healing, hair loss, 
muscle wasting

Diarrhoea
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and dairy. Modular protein supplements made 
from high quality protein sources such as whey, 
casein, eggs and soy are recommended for 1–2 
months after surgery or until protein require-
ments can be met through food sources. 
Inadequate protein intake may result in inade-
quate energy intake, reduction in lean body 
mass, excessive weight loss and micronutrient 
deficiencies. Patients who do not follow the rec-
ommended guidelines for eating technique such 
as eating slowly, taking small bites and chewing 
thoroughly could experience nausea, vomiting 
and early satiety which may further limit their 
protein intake.

14.2.6  Fluids

Adequate hydration is challenging for the bar-
iatric surgery patient. A goal of at least 1.5 L of 
fluids per day is recommended. Since liquids 
should be sipped slowly and separated from 
solid food it may be difficult to meet this recom-
mendation especially during high-risk periods 
such as increased exercise or episodes of vomit-
ing. Non- calorie fluids are recommended and 
patients are usually cautioned against having 
carbonated drinks and the excessive use of caf-
feinated beverages though the evidence for this 
is limited [24].

14.2.7  Gastroenterological Concerns

Food intolerances are common after bariatric sur-
gery; however, the extent of this problem is vari-
able. Patients may experience pain, discomfort or 
bloating after eating certain foods. Meat, dairy, 
bread, rice and pasta are common problem foods. 
Vomiting due to the limited stomach capacity 
after restrictive bariatric procedures occurs most 
often in the early months after surgery as the 
patient is adapting to the eating techniques and 
food volume restrictions. If vomiting persists or 
is accompanied by abdominal pain, bloating or 
diarrhoea surgical complications such as stric-
ture, bowel obstruction or ulcer should be 
investigated.

14.2.8  Dumping Syndrome

Associated with many types of gastric surgery, 
dumping syndrome (DS) is common after bariat-
ric surgery occurring in 40–76 % of patients after 
RYGB [26]. DS after RYGB is due to the small 
gastric pouch and gastrojejunostomy which allow 
rapid movement of energy-dense food into the 
small bowel. This is accompanied by a release of 
gastrointestinal (GI) and pancreatic hormones 
and a rapid fluid shift from the general circulation 
to the GI circulation.

Since the SG is a restrictive procedure DS 
seems unlikely to occur but there have been reports 
of symptoms of DS in 30–40 % of SG patients [27, 
28]. DS presents with a number of vasomotor and 
GI symptoms that occur after eating caused by 
rapid gastric emptying. Dumping syndrome is 
usually described as either early DS, occurring 
within 30 min of eating or late DS, within 1–4 h 
after a meal. Symptoms of early DS include feel-
ing full quickly, abdominal cramps, nausea, diar-
rhoea, dizziness, fatigue and heart palpitations. 
Late DS is characterized by symptoms related to 
hypoglycaemia such as sweating, shakiness, hun-
ger, decreased concentration and fainting.

To prevent DS bariatric surgery patients are 
counselled to eat small frequent meals, avoid 
drinking liquids with meals (separate by at least 
30 min) and choose complex carbohydrates 
rather than refined sugars. Adding fibre and pro-
tein to meals and snacks may help slow gastric 
emptying and digestion. There are pharmacologi-
cal options available for the treatment of DS 
when dietary measures fail [27].

14.2.9  Reactive Hypoglycaemia

Rapid absorption of concentrated carbohydrates 
can lead to hyperinsulinaemia and result in low 
blood glucose or hypoglycaemia. Symptoms 
include sweating, palpitations, shaking, weakness, 
confusion and hunger. Reactive hypoglycaemia 
can occur after RYGP due to dumping syndrome, 
beta cell hyper function, hyperinsulinaemia or beta 
cell mass. Nutrition intervention to prevent hypo-
glycaemia includes eating small, frequent meals, 
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having protein and complex or high fibre carbohy-
drate foods at each meal and snack, avoiding foods 
and beverages that contain simple carbohydrates 
and avoiding fluids with or immediately after eat-
ing. In severe cases pharmacological or surgical 
treatment may be required.

14.2.10  Weight Regain

Weight recidivism may occur after bariatric sur-
gery regardless of surgery type. A review study 
by Karmali et al. [29] estimated that 10–20 % of 
patients regain a significant amount of weight in 
10 years of follow up. As a result of this obesity- 
related co-morbidities may reoccur. Causes of 
weight regain may be related to patient behaviour 

such as non-adherence to diet and exercise rec-
ommendations or to surgical factors such as 
 dilation of the pouch or sleeve or dilation of the 
stoma (RYGB). Hormonal imbalances may also 
contribute to weight gain. It is possible that 
patients with higher levels of ghrelin and lower 
levels of peptide YY may be more likely to regain 
weight. Recurrent reactive hypoglycaemia caus-
ing increased hunger may also be a contributor. 
See Fig. 14.2 for an overview of causes of weight 
regain. Patients who are non-compliant to nutri-
tion guidelines including making poor food 
choices and increasing portion sizes will have 
increased energy intake and weight gain over 
time. Loss of control leading to binge eating or 
grazing may also be a significant contributor to 
weight regain. Follow up with the multidisci-

What Causes Weight Regain After Bariatric Surgery?

Causes associated with the patient

Non adherence to dietary recommendations

• poor diet quality
• inappropriate food choices
• increasing food portions sizes
• lack of nutrition  follow up counselling

Mental health conditions

• binge eating         
• grazing

Physical inactivity

Causes associated with the surgery

Hormonal changes

• ghrelin peptide YY
• reactive hypoglycemia 

RYGB

• pouch and/or stoma dilation
• gastro-gastric fistula 

SG

• sleeve dilation

Fig. 14.2 What causes 
weight regain after 
bariatric surgery?
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plinary team for nutritional and psychological 
support is essential for the treatment of subopti-
mal weight loss or weight regain. Nutrition strat-
egies for encouraging long-term weight loss and 
preventing weight regain are summarized in 
Table 14.3.

14.2.11  Role of the RD in Post-op 
Care

Follow up with an RD is recommended at 1, 3, 6 
and 12 months post-surgery and annually there-
after [24]. Endevelt and colleagues showed that 
counselling by a dietician as little as one time 
post-surgery resulted in a BMI reduction of 5 % 
more than those with no post-surgery nutrition 
follow up [30].

The RD will assess protein, fluid and energy 
intake and will review any food tolerance issues 
as well as adherence to supplement recommen-
dations. Laboratory findings will be used by the 
RD to assess nutrient inadequacies or deficien-
cies. The RD also works on goal setting with the 
patient, gives practical strategies for achieving 
and maintaining weight loss, and provides 
encouragement to engage in lifelong healthy eat-
ing behaviours and physical activity [24].

Table 14.3 Nutrition strategies for long-term weight 
maintenance and prevention of weight regain

Nutrition 
recommendations How to

Follow a regular meal 
pattern. Eat at regular 
times, avoid skipping 
meals

Have three meals and 1–3 
snacks per day

Eat every 3–4 h

Plan balanced meals 
including nutrient- 
dense foods

Choose lean proteins, whole 
grains, lower fat dairy foods 
and a variety of vegetables 
and fruit

Avoid energy-dense, 
nutrient-poor food 
choices

Replace foods such as chips, 
sweets, pastries, fried foods 
with more nutritious choices 
such as fruit, low fat cheese, 
yogurt, nuts and seeds, bean 
dips and vegetables

Avoid calorie- 
containing beverages

Choose water in place of 
fruit juice, soft drinks, 
sports drinks and sweetened 
coffee or tea beverages. 
Limit or avoid alcoholic 
beverages

Eat mindfully Learn ways to manage 
emotional eating or to 
prevent slipping back into 
old habits such as eating 
rapidly, distracted eating 
and grazing

Take supplements as 
recommended

Plan to take vitamins and 
minerals at regular times 
throughout the day

Follow up with laboratory 
testing as recommended by 
your health care provider

Exercise Be more active. Aim for 
30 min of moderate exercise 
five times a week. Exercise 
according to your ability

Know your weight Once a week check your 
weight to limit relapse

Ask for help to manage 
weight regain

Follow up Keep appointments with RD 
as recommended by your 
bariatric centre

A Case Vignette

Linda is a 45-year-old woman who has been 
referred by her family physician for bariat-
ric surgery. She lives with her husband and 
two children and works full time as a school 
teacher. Linda has struggled with her weight 
since her pregnancies at ages 30 and 32 and 
currently weighs 123.6 kg, her height is 
1.66 m and her BMI is 44.82. She does not 
have a lot of insight into the causes of con-
tinued weight gain in recent years but does 
admit to some emotional eating when feel-
ing stressed. She also reports having a poor 
diet from an early age as her mother dis-
liked cooking so the family ate a lot of fast 
foods and pre- packaged meals. Linda has 
diabetes mellitus that is currently being 
managed with metformin. Other obesity-
related co- morbidities include obstructive 
sleep apnoea (OSA), stress urinary inconti-
nence and back pain. Her prescription med-
ications also include thyroid hormone 
replacement and an antidepressant.

(continued)
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Linda reports a history of depression 
and has taken antidepressants on and off 
for the past 15 years. Although she tried 
psychotherapy a few times Linda has never 
attended more than three or four sessions 
each time. She also has social anxiety dis-
order and reports worrying about what 
other people think of her as well as feeling 
self-conscious about her weight. She has 
no history of smoking or drug use. She is a 
current drinker consuming 1–2 alcoholic 
drinks per week. At the bariatric pro-
gramme nursing assessment she was also 
found to have iron deficiency anaemia.

Linda is eligible for bariatric surgery 
based on BMI and obesity-related co- 
morbidities but a full assessment by a mul-
tidisciplinary team will determine her 
suitability, commitment and readiness for 
surgery and the lifestyle changes required.

Pre-surgery nutrition assessment: At 
her individual nutrition assessment appoint-
ment Linda demonstrated good knowledge 
of bariatric surgery as well as the diet pro-
gression and supplement requirements 
post-op but her overall nutrition knowledge 
was lacking. She often chooses high fat, 
high sugar beverages and snacks stating 
she was unaware that these were nutrient- 
poor options.

A review of previous diet attempts 
showed that Linda has not tried any com-
mercial or medically supervised weight 
loss programmes. She has tried several 
times to eat healthier but could not identify 
what that meant or why she was not suc-
cessful. Linda has an unrealistic weight 
loss goal of 64 kg. The RD reviewed weight 
loss expectations and encouraged her to 
also consider non-scale goals. Linda 
acknowledged that her main reason for pur-
suing bariatric surgery is to improve her 
health, mobility and energy level.

A diet history using a 3-day food diary 
showed an irregular eating pattern, often 

(continued) skipping breakfast, daily intake of high fat 
sugary beverages and inadequate intake of 
protein foods, fruits, vegetables and whole 
grains. Portion sizes are reported as large. 
Linda often makes poor snack choices rely-
ing on chips, candy bars, baked goods and 
ice cream if she is hungry in the late after-
noon. She eats fast food at dinner once or 
twice a week when the family is in a rush to 
get to evening activities. In preparation for 
bariatric surgery Linda states that she has 
changed her diet by cutting down her intake 
of carbonated beverages and drinking more 
water, paying more attention to food 
choices by reading food labels and trying to 
eat breakfast more often. However, a 24 h 
recall did not reflect these changes.

From a nutrition perspective Linda is not 
ready for bariatric surgery as her nutrition 
knowledge is inadequate; she has not made 
changes to her current intake and has had no 
formal diet attempts in the past. Linda was 
referred to a non-surgical weight loss pro-
gramme for education and treatment.

Upon arriving to the non-surgical weight 
loss programme Linda met with an RD. A 
thorough assessment of her current eating 
habits was performed which involved 
exploring not only what she was eating, but 
how she was eating, and when. Her weight 
loss goal was also reviewed and she was 
encouraged to set a goal weight loss of 
3–5 % to start. This equated to 3.7–6.2 kg 
(8–14 lb) at a rate of 0.5 kg or 1 lb per week. 
Linda did not feel this was fast enough so 
the evidence around realistic weight loss 
was reviewed and she was educated about 
the impact that this amount of weight loss 
could have for her diabetes, OSA, urinary 
stress incontinence and back pain. The RD 
communicated Linda’s vitamin deficiencies 
to her general practitioner who prescribed a 
high dose vitamin D3 supplement that Linda 
was to take once/week for 8 weeks as well 
as an iron supplement to take daily. Because 
it was evident through the assessment that 

(continued)
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time and eating less healthy 20 % of the time 
rather than expecting perfection. Linda 
reported that she thought this would help her 
to feel less guilty and log her intake even 
when she did indulge in higher calorie 
foods. Over the following weeks Linda 
logged her intake more successfully and lost 
a total of 14 kg, exceeding her goal. Her 
dose of metformin was decreased and she 
reported feeling less back pain. Linda how-
ever felt that she had hit a stall. She didn’t 
feel that there was much more she could 
change about her eating without feeling 
hungry all the time. For this reason Linda 
was re-referred for bariatric surgery.

Although Linda had lost 14 kg and was 
feeling better her health issues were not 
improving and she felt surgery was still her 
best option long term.

Linda’s diet has improved as she is 
now eating breakfast regularly and she is 
making it a priority to have fruit and veg-
etables at each meal. She is making more 
nutritious choices and aiming to have 
balanced meals. She has stopped pur-
chasing energy-dense coffee drinks and 
fruit juices and is drinking more water, 
herbal teas and unsweetened iced tea. 
Her snack choices include cheese and 
fruit, low fat low sugar yogurt, low fat 
crackers with nut butter or raw vegeta-
bles with hummus or bean dip.

Linda is planning her meals and grocery 
shopping with these menus in mind. She is 
using a grocery list and reading food labels 
more carefully. She also finds that batch 
cooking has provided her with options rather 
than choosing fast foods when her family 
needs quick meals. She is now monitoring 
her intake using a mobile application that 
she finds easy to use. She feels that this has 
helped her food knowledge and has often 
influenced her food choices. Linda is also 
applying some techniques of mindful eating 
knowing that eating slowly and thoughtfully 
will be important after surgery.

(continued)

Linda had little awareness as to where her 
extra calories were coming from she was 
encouraged to start logging her food intake 
daily. She was shown a mobile application 
that she could download to her phone for 
free and the RD demonstrated how to use it. 
Linda seemed confident that this was some-
thing she could do so she was asked to log 
her food intake for 2 weeks and return to the 
see the RD. Upon her next visit to the clinic 
Linda was weighed at 119.5 kg. She was 
happy with her progress. Linda also reported 
that logging her food intake made her realize 
how many calories were in some of the 
foods and drinks she was consuming that 
she was unaware off. She was shocked that 
her morning glass of 100 % real fruit juice 
intake added 130 calories and 22 grams of 
sugar to her day. Linda targeted this as the 
next area for her to change. She also noticed 
that her calorie intake was much higher on 
the days when she didn’t pack a lunch and 
bought something out. This was also some-
thing she felt she could work on. The RD 
provided her with some healthy meal options 
for lunch and some accompanying recipes. 
Linda continued to return for follow-up 
biweekly for 3 months. During this time she 
identified that she is an emotional eater and 
that this is most likely to occur in the eve-
ning when she is lonely. The RD utilized 
some CBT strategies with her such as 
“thought stopping” and helped her come up 
with alternate ways of coping with loneli-
ness. Most of the time Linda came with 
80 % of her food records complete; however, 
1 week she stopped logging all together. At 
this point the RD used motivational inter-
viewing to help Linda to get back on track. 
They used a decisional balance worksheet. 
Linda identified that her biggest barrier to 
logging her food intake was when she ate 
something bad she felt guilty about it and 
didn’t want to record it. The RD discussed 
the principle of eating healthy 80 % of the 

(continued)
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14.3  Summary and Take Home 
Points

This chapter has outlined the nutritional manage-
ment of severe obesity, including both non- 
surgical and surgical interventions. The 
management of obesity from a nutrition perspec-
tive is complicated and it is important to consider 
all variables that can impact the patient’s success 
in achieving weight loss.

having one protein supplement per day. This 
would ensure an adequate intake until she is 
able to tolerate more food sources of protein. 
Laboratory values were reviewed by the RD 
and were found to be in normal range.

Month six follow up: Linda missed this 
appointment due to work commitments.

One-year follow up: Linda is very 
pleased with the results of surgery; she no 
longer has diabetes mellitus, her sleep 
apnoea is improved to the point that she will 
be having another sleep study to determine 
if she still needs CPAP. She is enjoying 
activities with her family such as bike rid-
ing, swimming and weekend hiking. Linda 
has lost 70 % of her excess weight but 
reports weight loss has stopped and she very 
concerned about gaining weight as she feels 
she can eat all foods again. She reports her 
anxiety about this has occasionally led to 
extra snacking or grazing in the evenings.

The RD suggested going back to the 
principles of long-term weight manage-
ment after bariatric surgery. Linda felt that 
she should measure and track her intake 
again to be sure she is maintaining portion 
control and making nutritious food choices 
most of the time. The RD also suggested 
some strategies for behaviour change such 
as alternative activities in the evenings to 
help manage snacking and suggested that 
Linda consider enrolling in a mindful eat-
ing group. Linda will also discuss her anxi-
ety with the psychologist and ask for help 
to deal with her symptoms.

Her overall understanding of general 
nutrition principles has been enhanced by 
her education at the non-surgical pro-
gramme and she is much more prepared for 
the challenges of lifelong dietary change 
required after bariatric surgery.

Post-surgery nutrition follow up: 
Linda had an uneventful stay in hospital 
after a RYGB and was provided with fol-
low-up appointments in the bariatric clinic 
on discharge. Her nutrition appointments 
with an RD were made for 1, 3, 6 and 12 
months and then at 1-year post-op.

One-month follow up: Linda reported 
feeling tired and struggling with fluids; 
water “feels heavy” in her stomach and 
doesn’t taste the same. She was taking all 
of her protein and vitamin mineral supple-
ments as recommended. The RD reassured 
her that her struggle with water was com-
mon and suggested varying the tempera-
ture or to try adding flavourings or very 
dilute fruit juice to it. Drinking technique 
was also reinforced to ensure slow sips of 
fluids. Recovery from surgery and a low 
energy intake were the likely causes of her 
fatigue. This was reviewed with Linda and 
she was advised that she should see a grad-
ual improvement in energy level.

Month three follow up: Linda reported 
feeling well but that she is “never hungry” 
and sometimes forgets to eat. She has dis-
continued her protein supplements but does 
take all of the recommended vitamins and 
minerals. Linda was struggling with protein 
foods especially red meat, chicken and eggs. 
These foods hurt her stomach so she avoids 
them. The RD recommended using a clock 
or timer to remind Linda to eat as skipping 
meals can lead to inadequate intake and pro-
tein energy malnutrition. Due to her protein 
aversion it is also important Linda look for 
alternatives to meat such as dairy foods, 
beans and legumes, soy foods and fish. The 
RD provided a list of high protein snack 
options and recommended she go back to 

(continued)
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• When talking to your patients about their 
weight, avoid using words such as fatness and 
obesity. Simply use the word “weight” and 
always approach the conversation from a place 
of empathy and understanding.

• Help your patients to avoid fad diets by refer-
ring to the checklist provided.

• Any type of diet that involves calorie reduc-
tion can work. What is more important than 
the type of diet is whether or not someone can 
stick to it in the long term.

• Micronutrient deficiencies are prevalent in the 
obese population (both pursuing surgery and 
post-surgery). These should be screened for as 
part of any weight management programme 
and treated in order to maximize the patient’s 
wellness and chance of success.

• Physical activity is important for weight main-
tenance but not an effective stand-alone strat-
egy for weight loss.

• Bariatric surgery has been proven to be the 
most effective weight loss strategy for severe 
obesity.

• The success of the bariatric surgery patient 
is dependant on changes to the patient’s life-
style including diet, exercise, emotional 
well-being and adherence to supplement 
recommendations.

• There is a risk of nutrition-related complica-
tions after bariatric surgery including dump-
ing syndrome, vomiting, dehydration, protein 
malnutrition and weight regain.

• The RD is your greatest ally in helping your 
patients achieve weight loss. They can pro-
vide education and counselling that has been 
proven to help patients achieve success.
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Case Vignette

Pre-surgery: Brian is a 42-year-old married 
man who attended the clinic by himself for 
his initial social work appointment. He has 
been married for 12 years and reports that 
although his wife also struggles with her 
weight, she does not completely support 
his decision to seek bariatric surgery and 

thinks that he can lose weight on his own if 

This chapter will discuss the role of social sup-
port on the treatment and weight loss outcomes 
of individuals with morbid obesity and those 
pursing bariatric surgery. Sources and functions 
of social support will be defined, with the roles of 
significant others and peers/similar others being 
explored in more detail. Literature on how these 
sources of support incite motivation for behav-
iour change will be provided. The chapter will 
proceed with suggestions and considerations for 
clinical practice and these will be demonstrated 
within a concluding case-based scenario.

he wanted though she believes he does not 
need to lose very much. He informs the 
social worker that his wife appears confi-
dent about her body size and has expressed 
no desire to lose weight, change how she 
eats or cooks, or conform to societal stan-
dards. Brian reports that he has a brother 
who is athletic, has never struggled with 
his weight, and does not understand how 
Brian “got to be this size”. His brother is 
often encouraging Brian to join the gym 
and eat well. Brian also reports that he has 
informed two of his closest friends of his 
desire to lose weight/have bariatric surgery 
and that they have expressed mixed feel-
ings. Much of their social activities involve 
pub food and beer and they are uncertain 
how this will impact their relationship with 
Brian after surgery. Brian expressed how 
his motivation for surgery has waned since 
sharing his intentions with his close family 

and friends and not receiving the support 
he anticipated he would. He is wondering if 
surgery is the right choice for him and 
whether he can be successful in his efforts.

Post-surgery: After significant weight 
loss, Brian attended the clinic to see the 
social worker for a follow-up appointment. 
He reports that it has been a challenge to 

(continued)
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15.1  Literature Review

The impact of embarking on a significant weight 
loss journey, via bariatric surgery or otherwise, 
extends well beyond an individual’s weight in 
pounds; it requires extensive behavioural modifi-
cation and lifestyle adjustments in order to main-
tain resultant health improvements and long-term 
weight loss success. Bariatric surgery specifi-
cally is considered a life-altering procedure that 
requires a lifelong commitment from the indi-
vidual undergoing surgery. The pre- and post- 
surgical timeframe has been associated with 
high levels of stress and anxiety often concern-
ing interpersonal relationships, life and social 
events, work, general health [1, 2], and body 
image [3]. The possibility of significant physical 
and mental impairment has also been noted in 
patients 2 years post-surgery [4]. Modifying per-

sonal habits while adjusting to the psychosocial 
stresses of surgery can prove challenging. While 
the bariatric clinician plays a key role in the pro-
vision of psychoeducation, advice, support, 
encouragement, and positive reinforcement for 
the patient, the majority of behavioural change 
processes occur in patients’ home and profes-
sional work environments. Therefore, one’s 
social support network plays a pertinent role in 
the weight loss journey.

15.1.1  Social Support

Thoits [5] delineates social support as a coping 
resource, or a social “fund”, from which people 
may draw when handling stressors. It has been 
broadly defined as those functions performed by 
important others, such as partners, family mem-
bers, friends, and colleagues, to assist a person in 
achieving personal goals or to meet the demands 
of a particular situation [6] with the most cited 
supportive functions including emotional/affec-
tive, informational, and instrumental assistance 
[7] as well as companionship [8]. Emotional/
affective support refers to expressions of love, 
caring, esteem, value, encouragement, sympathy, 
concern, and empathy [9, 10]. Informational 
assistance includes the provision of facts, advice, 
or guidance that may help a person deepen his or 
her own understanding of the presenting issue 
and/or contribute to problem-solving [8, 10]. 
Instrumental support consists of offering material 
or behavioural assistance with practical tasks or 
problems [10]. Finally, companionship support 
has been referred to as the sharing of daily activi-
ties and ideas with others [8].

In the context of health, and in this case, weight 
management for severe obesity, support persons 
may trigger positive behavioural changes by pro-
viding reassurance around commitment and prog-
ress, offering information about nutrition and 
physical activity, or through the accompanying 
adoption of healthy changes to support the client’s 
adherence to treatment. It has been argued that 
one’s access to functions of support depend on 
his/her immediate social network and quality of 

routinely eat healthy and be physically 
active as his partner has no desire to join him 
in implementing these changes. He misses 
time with his wife which was usually spent 
sitting on the sofa watching television or 
going out to eat. Furthermore, he reports that 
his wife will often bring unhealthy foods 
into the home which he struggles with as he 
finds it easy to give in to temptations. His 
brother has been involved in his journey and 
encourages Brian to reach for goals that 
Brian does not feel he is capable of accom-
plishing at this time. Specifically, Brian 
reports that his brother wants him to do a 
10 km race with him and has become a food 
police on the occasions that he sees Brian 
indulging in some of his favourite foods. As 
for his friends, Brian shared that they often 
continue to invite him to their regular outing 
of wings and beer, but he often declines. At 
times, Brian has suggested to do other activ-
ities to which his friends have been reluctant 
to agree to, but have on a few occasions.

(continued)
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relationships to both primary group members, or 
“significant others” (relations of informal, inti-
mate, and enduring quality with those who do not 
possess firsthand experience with the stressor 
confronting the individual), and secondary group 
members, or “similar others”/“peers” (relations 
more formal and less personal in nature with those 
who do have prior personal experience with the 
given stressor) [10, 11].

Deci and Ryan [12] also offer self- 
determination theory as a way to examine inter-
personal support and the motivation for health 
behaviour change. The theory suggests that any 
behaviour varies by the degree to which is it 
experienced as autonomously supported (sup-
port that nurtures and promotes one’s sense of 
self- determination) or controlled (support that 
aims to induce change by applying pressure or 
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contingent rewards/punishments). Autonomy 
supportive environments and interventions are 
linked with better goal functioning as it pertains 
to weight management [13, 14]. Perceived 
autonomous support from one’s important others 
has also been found to be associated with higher 
need satisfaction and greater autonomous moti-
vation, in turn, manifesting in increased physical 
activity and healthier eating behaviours [15]; as 
well, perceived autonomous support from health 
care clinicians has predicted self-regulation and 
subsequent greater initial and long-term weight 
loss [16].

It is also important to note that while being 
positively correlated with health, social support 
can also work against healthy behavioural modi-
fication. Relationships may involve interpersonal 
strain or be sources of stress which can counter-
act the mitigating effects of the availability of 
social support [10]. Additionally, one’s peers 
may provide ill-informed informational support 
that clients rely on, or may remain actively 
engaged in the negative health behaviours that 
clients are trying to change, such as heavy alco-
hol consumption and excessive indulgent eating, 
which can impact the likelihood of success for 
morbidly obese clients attempting weight loss.

All in all, the support provided to individuals 
pursuing weight loss should fit the identified 
need [17]. Making behavioural changes is a com-
plex process and using various modes of inter-
vention is advocated [18] while also recognizing 
the fluctuating degrees of support required at dif-
ferent stages of the change process [19].

15.1.2  Role of Support 
from Family/Friend/Close 
Others

Generally, individuals attempting weight loss 
identify their spouse, a relative, or a friend as 
their strongest supporter, though they may also 
receive support from various other individuals in 
their lives [11]. Family and friends are consid-
ered an “organic” source of support and are 
viewed “as more enduring” relationships that are 
vital in the weight loss process ([20], p. 66). 
There is little research, however, to distinguish 

how support from family members is similar to 
or different than support from friends; as well, 
overall impact of support and what types of sup-
port are most beneficial remain unclear [21]. 
What we do know is that, as per Christakis and 
Fowler [22] who argue that one’s risk of obesity 
is influenced by associating with other obese 
individuals, so too does weight loss appear to be 
socially contagious with greater weight loss 
being achieved by an individual when their part-
ner also participates in a weight loss programme 
[23] and/or who also loses weight [24]. Related 
to this is the idea that when negative reactions 
occur and a lack of support from family and 
friends exists, individuals have reported that their 
attempts at weight loss or maintenance are chal-
lenged and more difficult to achieve articulating 
that this experience undermines their sense of 
belonging to, and feeling valued by, important 
others subsequently leading to negative poor 
emotional consequences. Such psychological 
impact has occurred even when individuals do 
successfully lose weight, due to perceptions that 
their lifestyle changes were not accepted by their 
support system [25].

The literature has established that support from 
significant others plays a vital role in the success 
of the individual attempting weight loss. 
Significant others, and families in general, are 
often the providers of instrumental support, and 
when they are unable to fulfil this role, friends 
often step in to assist the individual in their weight 
loss journey. Ogle and colleagues [11] outline two 
forms of instrumental support provided by fam-
ily: one is assisting with daily tasks such as food 
preparation, shopping, and transportation to 
appointments to allow the individual to focus on 
weight loss/maintenance; the second is helping 
individuals adhere to the dietary regimen by offer-
ing assistance with and “gentle reminders” about 
the routine. This is often enacted by role model-
ling desirable behaviours to assist the individual 
attempting to lose or maintain weight loss. It is 
also provided through acting as a “joint” collabo-
rator [11, 26] on the weight loss journey with the 
individual; that is, family members often make 
adjustments in their own eating patterns, avoid 
certain foods that are problematic for the client, 
modify meal plans, only buy healthy groceries 
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to bring into the home, and elicit input and negoti-
ate on where to dine out. Ogle and colleagues’ [11] 
research also identified close others as supporters 
in altering the focus of social events around things 
that do not involve food, acting as exercise part-
ners, and in attending patient and family support 
groups. Essentially, supportive family and close 
others have been shown to make the behavioural 
changes part of their lifestyle as well.

Lewis and colleagues [27] have also sug-
gested that when couples interdependently 
ascribe a health threat as meaningful for one of 
the partners or for the relationship, it transforms 
one’s motivation from being self-centred to that 
of relationship centred, in turn enhancing motiva-
tion for the couple to act cooperatively in the 
adoption of health-promoting behaviour change 
and to cope communally. Individuals attempting 
to lose weight have reported being grateful for 
their supportive others’ encouragement, under-
standing, flexibility, and inspiration towards their 
health and fitness goals and in some cases, they 
reported the collaboration as a method of holding 
them accountable to their changes as opposed to 
making the changes independently [11].

Primarily, however, family and friends are 
providers of emotional/affective and companion-
ship support. They provide empathy, compas-
sion, and the emotional support needed to sustain 
those embarking on a weight loss journey during 
difficult times [10] as well as motivation and 
encouragement [11, 28]. They also provide ver-
bal appraisals on appearance, which may be per-
ceived by the client as admiration and pride, may 
help increase self-esteem and confidence, and 
may provide incentive to continue with the life-
style changes. This has been especially helpful 
for those who underwent bariatric surgery as it 
recognizes their efforts towards weight loss. 
Partners also offer verbal feedback on any behav-
ioural or personality changes they observe in the 
individual along their weight loss journey or use 
“healthy” humour to comment on certain body 
changes (i.e. bust size). For someone pursuing 
weight loss, these can all contribute to the devel-
opment of an emergent new self and is said to 
reinforce and enhance confidence in the changes 
occurring [11].

Ng and colleagues [15] discuss the difference 
between significant others providing more 
autonomy- promoting support versus more coer-
cive and guilt-promoting methods of support, 
which have been shown to produce poorer long- 
term outcomes and impede weight loss attempts 
overall. Better weight loss outcomes occur when 
an individual chooses to make the behavioural 
changes needed in relation to their meaning and 
importance, as well as believing that they can 
accomplish their goals and are supported by oth-
ers [25]. Essentially, support systems involving a 
controlling interpersonal style are related to 
lower levels of change implementation or adher-
ence to lifestyle changes within individuals 
attempting weight loss. Controlling supportive 
behaviours, such as contingent rewards or intimi-
dation tactics, need thwarting and should be 
addressed within the clinical setting. Some indi-
viduals possess a greater predisposition towards 
autonomy and are able to motivate themselves 
towards change [16]. In these instances, even 
supportive attempts by close others to help moni-
tor food intake or provide gentle reminders could 
be seen as challenging their autonomy and their 
ability to implement the changes required. 
Therefore, the interpersonal styles of the support 
system should be taken into account; the provi-
sion of psychoeducation for significant others 
may help them better understand what kinds of 
supports are beneficial and detrimental to their 
loved one attempting weight loss.

From a systems theory point of view, changes 
in one family member mutually influence and is 
influenced by other members within the family 
unit, which implies that a person can be better 
understood within the context of his/her familial 
support system. Characteristics such as family 
structure, communication, problem-solving abili-
ties, and the various roles family members play 
are impacted when one member is making 
 significant changes [29]. In the treatment of 
obese adolescents, clinical practice guidelines 
recommend the inclusion of family throughout 
the process to determine family unit competency, 
stability, level of support for the obese patient, 
their comprehension of medical complications 
related to surgical treatments, and the need for 
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lifelong investment in lifestyle changes [30]. 
This suggests the importance of forming partner-
ships within the family in the pursuit of weight 
loss management for enhancing chances of suc-
cess [31] regardless of the age of identified 
client.

With respect to support from friends specifi-
cally, changes in interpersonal dynamics have 
also been noted after bariatric surgery when sig-
nificant weight loss occurs in one member of the 
friendship dyad. Challenges experienced may 
include jealousy or dissatisfaction in the change 
to routine social endeavours that typically revolve 
around food and drink. The opposite has also 
been noted where relationships can alternatively 
thrive after surgery. The impact of the surgery is 
“multifaceted and highly dependent on each indi-
vidual’s set of circumstances and experiences” 
([20], p. 69). Interestingly, friendship networks 
are said to incur the most restructuring and 
changes as a result of bariatric surgery [32].

15.1.3  Role of Peer Support

The role of peer support is often crucial to mor-
bidly obese individuals pursing weight loss man-
agement as the genuine feeling of being 
empathically understood by someone, particularly 
if one does not perceive this from their significant 
others, provides therapeutic relief in the face of the 
ongoing stressor. Thoits [10] provides that a peer’s 
“direct experiential knowledge is the key to their 
provisions of effective emotional sustenance as 
well as active coping assistance” (p. 154). 
Individuals pursuing weight loss management 
programmes, and bariatric surgery specifically, 
receive a great deal of support from “similar oth-
ers” frequently within the context of both face-to-
face support groups and online support forums. In 
addition to the provision of empathic understand-
ing, “like others” provide informational support to 
weight management patients, serve to normalize 
the challenges and triumphs across the weight loss 
journey, validate concerns and feelings, and can 
serve as aspirational role models for newer partici-
pants [10, 11]. Support group environments offer 
opportunities for facilitated discussions related to 

emotional eating and other disordered eating 
behaviours, relationship issues, body image and 
excess skin concerns, dietary changes, exercise, 
and stress management. Additionally, the mere 
existence of similar others who have effectively 
coped and achieved success generates hope in 
individuals pursing similar feats; one can envision 
a desired self in their future, thus motivating them 
towards that goal [33].

Evidence provides that support groups after 
weight loss surgery are a valuable component of 
continuing follow-up care. In their systematic 
review, Livhits and colleagues [34] illustrated that 
all studies found a positive association between 
post-operative support groups and weight loss. 
Additionally, Beck and colleagues’ [35] meta-
analysis also supported the finding that patients 
attending psychotherapeutic interventions or sup-
port groups in combination with bariatric surgery 
appeared to have greater weight loss as compared 
to those treated with bariatric surgery alone. 
Significant differences in excess weight loss 1 
year after surgery have been noted in patients who 
have attended support group as compared to those 
who have not [36, 37].

In addition to face-to-face support, online sup-
port forums, most commonly in the form of mes-
sage boards and chat rooms, are becoming 
increasingly popular in the current digital age 
and rise of social media. The interactions occur-
ring within these mediums can be similar to those 
that take place in person, however have been 
shown to be especially valued for being readily 
available as needed and for the immediacy of 
feedback that can be obtained [11]. With respect 
to online bariatric forums specifically, individu-
als have been shown to actively engage in an 
effort to give back to other newly post-operative 
clients as well as to keep themselves accountable 
throughout their own continued weight loss jour-
ney [20]. For those unable to attend support 
groups in person due to proximity of location, 
transportation limitations, or social anxieties, 
online forums provide a comparable platform for 
accruing similar benefits. Social media may also 
fill a gap for those with a limited social network, 
satisfying the need for support and connected-
ness. Though the isolated benefits of participat-
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ing in online support platforms is still unclear, 
social media appears to play a role in retaining 
and engaging participants in the pursuit of weight 
loss management [38]. Given that patients will 
often not recall advice provided to them preop-
eratively [39], online and in-person support 
groups can aid in providing continuing education 
and factual reminders on an ongoing basis, sup-
plementing clinical appointments with health 
professionals.

The role of peer mentors and coaches for 
weight loss management has also been prelimi-
narily studied as a supplement to clinical care 
with the argument that between treatment 
appointments, mentors, and coaches can provide 
ongoing support, accountability, information to 
support behavioural change, and effective role 
modelling of optimal health behaviour typically 
by phone or online [40]. Appropriately trained 
individuals, without any formal professional 
health care education, who have previously 
achieved their own significant weight loss 
through lifestyle modification, may be perceived 
as more accessible to clients and more familiar 
with their lived experiences than health care pro-
viders [41]. Though social influence can occur 
among peer dyads, the proven efficacy of such 
mentors and coaches remains unclear and 
requires further research.

15.1.4  Professional Support

Though falling outside of Thoit’s [10] primary/
secondary supportive others distinction, health 
care providers also play a unique role in provid-
ing social support to individuals pursuing weight 
loss management, surgically or otherwise, though 
this relationship may have more limited impact in 
comparison to patients’ natural support networks 
[19]. Due to the nonreciprocal relationship, and 
the limits to accessibility and proximity inherent 
between patients and providers contributing to 
weaker social ties, health professionals draw 
from their collective professional experience and 
expertise to help individuals navigate their weight 
loss journey mainly through the provision of 
informational support related to best practices, 

self-management tools, and resources to support 
weight loss goals and maintenance. In general, 
patients tend to perceive health professionals as 
credible and trustworthy experts in the field 
thereby accepting the medically based informa-
tion provided to them. Additionally, health pro-
fessionals are sources of empathy, acknowledge 
struggles, provide encouragement, serve as advo-
cates, and empower patients to make decisions 
for themselves even when patients’ close others 
may not agree [10, 11].

Ogle and colleagues [11] has identified that 
having significant experience working with mor-
bidly obese individuals allows clinicians to under-
stand a client’s history of weight loss struggle and 
thus are able to provide an approach that conveys 
a genuine appreciation for their patient’s experi-
ence, even though they have not similarly shared 
the experience firsthand. In addition to the provi-
sion of informational support to assist with weight 
loss and maintenance in the physical sense, health 
professionals also address the accompanying psy-
chosocial issues that often arise and which may 
impede success (including but not limited to the 
risk of cross addictions, interpersonal strain, 
social withdrawal or isolation, and mental health 
challenges). Facilitating discussions that lead cli-
ents to anticipate potential personal and relation-
ship challenges they may encounter on their 
weight loss journey, aiding in their preparation to 
address such challenges, and helping them 
problem- solve when issues arise, are important 
aspects of the supportive role played by clini-
cians. Individuals who have undergone weight 
loss surgery have also identified health profes-
sionals as providers of emotional/affective sup-
port in the sense of offering praise for their 
progress and reigniting motivation during times 
of struggle (see Fig. 15.1) [11].

15.2  Clinical Implications

15.2.1  Involving Significant Others

Support vs. sabotage: The importance of social 
support in achieving lifestyle changes for weight 
loss management in morbidly obese individuals 
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has been acknowledged in the literature. Shared 
family dynamics among those in the same home 
can commonly lead to shared negative health 
behaviours (including poor eating and lifestyle 
habits, substance use, and other high-risk health 
behaviours) highlighting the importance of target-
ing the family unit for obesity treatment and inter-
vention. Of particular importance is the role of 
significant others throughout all stages of the 
weight loss journey. In bariatric clinics, it is help-
ful for psychosocial clinicians to have clients 
reflect on whether or not they would anticipate a 
significant weight loss negatively affecting any of 
their important relationships. This may allow the 
client to work with the clinician in identifying 
potential challenges and problem-solve around 
preventing interpersonal strain. Additionally, if a 
client identifies one of his/her primary supporters 
as being a potential saboteur in his/her weight loss 
journey, it is recommended that, at a minimum, an 
opportunity be provided by the clinician for the 
client to be seen with this significant other prior to 
weight loss surgery or treatment in order to facili-
tate a discussion around helpful versus unhelpful 
support for the individual [42]. It has also been 
suggested to overtly include the potential saboteur 
in the entire treatment process as much as is pos-
sible by encouraging their participation in clinical 
consultations, educations sessions, and support 
groups. At all of these encounters, benefits and 
stressors to the relationship subsequent to weight 
loss intervention/bariatric surgery can be explored 
and brainstorming strategies to cope with identi-
fied stressors can be collaboratively negotiated 
[43]. As such, empowering significant others of 
morbidly obese patients to serve as effective sup-
porters may also indirectly help the patient towards 
successful adherence to lifestyle changes. It should 
be recognized that clinicians may encounter indi-
viduals who engage in self- sabotaging behaviours 
themselves based on their own rational of a per-
ceived lack of social support [24].

Perception plays a role in effecting change in 
individuals pursuing weight loss and therefore 
the perceptions of support or sabotage within dif-
ferent support systems is an important area to 
address clinically. Exploring clients’ perception 
of support, as compared to what their family and 
friends believe is supportive behaviour, will help 

clinicians better understand the social environ-
ments of their patients in order to more accurately 
provide them with what they need to be success-
ful in their weight loss journey. It may simply be 
the case that support systems may not know the 
right things to do or say for fear of doing the 
wrong thing. Perceived support is a subjective 
measure and should be bolstered as best as pos-
sible within the clinical setting although it should 
be recognized that this can be more challenging 
than helping patients obtain the provision of 
practical/structural support [19].

Helping significant others adjust to client 
changes: Although significant others are gener-
ally welcomed and encouraged to attend appoint-
ments with individuals pursuing surgical and 
behavioural weight loss management treatments, 
there is no official forum for them to explore their 
own perspectives and experiences and to elicit 
their support despite the known impact on 
patients’ lifestyle modifications. This is espe-
cially crucial for significant others who also bat-
tle their own weight and who struggle with 
adapting to the changes. Providing psychoeduca-
tion to both clients and their significant others on 
the potential impacts of lifestyle modification 
and/or surgery on family members, or for what 
may be experienced as a couple, is also of benefit 
to ensure that a more thorough understanding is 
gained by all those closely involved, as well as to 
manage significant others’ expectations follow-
ing surgery. This could be done verbally through 
one-on-one individual appointments, through a 
group session, or conveyed in writing in an infor-
mational handout provided to clients at their 
appointments.

Helping support persons understand the 
change process can aid in decreasing any 
 uncertainty they may feel and help them to better 
prepare for upcoming changes. Resistance from 
family members in adjusting to lifestyle changes 
required after bariatric surgery has been noted 
[11, 20, 44] and adjustment challenges with 
respect to a partner’s lifestyle changes post- 
surgery has reportedly disturbed the balance 
within relationships [43], at times leading to 
spousal conflict and even divorce [45].

Changes in family dynamics serve to highlight 
both strengths and weaknesses during a difficult 
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time. Research by Chi and colleagues [46] found 
that how couples experienced and coped with the 
stressor of bariatric surgery was related to relation-
ship dynamics that were present prior to the sur-
gery; that is, positively functioning couples 
continued to work collaboratively to navigate the 
changes brought on by one partner undergoing sur-
gery while interpersonally strained couples demon-
strated difficulty in coming together throughout the 
change process. The lifestyle change process was, 
for most couples, one that led to a new, more har-
monious, “normal”. It was also noted that support-
ing partners who struggled with their own weight 
were more likely to be challenged in making life-
style changes alongside the patient though these 
support persons did demonstrate greater empathy 
towards their partner’s weight struggles due to 
sharing a similar experience.

Related to bariatric surgery specifically, sig-
nificant others should be informed to recognize 
that there is a transitional stage right after surgery 
wherein they may have a tendency to gain weight 
(e.g. “the garbage can effect” or “clean your plate 
syndrome”) and in turn should be provided with 
the appropriate education to help them avoid the 
potential pitfall of possible weight gain in the 
first place. Also, providing education and sup-
porting significant others in adopting the lifestyle 
changes of bariatric patients, which have been 
shown in some studies to result in collateral 
weight loss effects [31], may provide significant 
others with the motivation to implement these 
changes. Due to the significant impact of bariat-
ric surgery specifically on the family unit, it has 
been argued that health care professionals should 
shift their focus from client-centred practice to 
family-centred practice in order to target all indi-
viduals involved/affected by surgery which can 
contribute to enhanced family functioning as a 
whole and better success overall [44].

15.2.2  Promoting the Role 
of Support Groups

Given the salient role of peer support groups in the 
success of individuals pursuing weight loss man-
agement, it is important for clinicians to encourage 

their patients to be a part of bariatric communities, 
both in person and online. If providing a support 
group through a professional clinic, factors that 
may contribute to increased attendance and 
engagement include offering flexible meeting 
times or weekend meetings for better accommoda-
tion, and structuring the provision of new informa-
tion related to topics of interest [34]. Desired 
topics identified by bariatric patients include: 
adjustment and difficulties following surgery, best 
foods to eat for individual needs, nutrition, exer-
cise, helpful tips after surgery, how to deal with 
weight loss plateaus, life- altering changes, societal 
changes, and plastic surgery [47].

Offering a support group for preoperative and 
newly post-operative patients separate from lon-
ger term post-operative patients (e.g. 1-year post- 
surgery and greater) is a way to better cater to all 
individuals as the experiences, concerns, and 
challenges of these groups usually differ [20]. 
This can help prevent patients feeling alienated 
by ongoing discussion and provide more oppor-
tunities for greater coverage of pertinent topics 
by weight loss journey stage.

Additionally, opening up bariatric patient sup-
port groups to include family and friends can 
offer significant others the opportunity to share 
and receive information pertaining to their con-
cerns, increase their understanding of the surgical 
and medical treatment processes from the patient 
perspective, receive guidance on how best to pro-
vide support to their loved ones, and may incite 
motivation towards making lifestyle modifica-
tions themselves.

15.2.3  Challenges Providing 
Professional Support

Clinically in practice, patients have at times 
expressed concern over a lack of comprehension 
and sensitivity from their “normal sized” health 
care practitioners. It is not unusual for a patient to 
present their motivations for wanting to lose 
weight and accentuate their perspective by pro-
viding the clinician, “wouldn’t understand”, or at 
a minimum thinking this without overtly vocal-
izing it. In bariatric clinical settings specifically, 
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Role of Social Worker or Other Psychosocial 

Health Care Professionals in Case Vignette

Pre-surgery: After the initial meeting 
between social work staff and Brian, sev-
eral recommendations were made. He was 
encouraged to connect with a peer support 
group, either formally through the clinical 
programme or through online groups or 
forums, as this can provide him an opportu-
nity to discuss his ongoing challenges, dis-
cover others who have experienced and 
navigated similar situations, and to elicit 
positive forms of support which he has 
identified as missing in his close knit social 
support network. Having the chance to hear 
from others who have had bariatric surgery 
and the impact it has had on their lives may 
positively influence Brian’s waning feel-
ings of motivation to pursue surgery 
himself.

The social worker also highlighted the 
importance of support within his home 
environment for weight loss success and 
offered to meet with Brian and his wife to 
discuss Brian’s goals and his wife’s con-
cerns. This is a good opportunity to explore 
strategies and collaboration that meets 
both of their needs. A dialogue can be 
facilitated that would support Brian in 
expressing his reasons for seeking surgical 
weight loss and how his partner can best 
support him towards that goal. The social 
worker can also provide some psychoedu-
cation to his wife with respect to potential 
benefits and challenges on their relation-
ship as a result of the stress of surgery. 
Brian’s wife would also be encouraged to 
attend a patient and family support group 
as a means to enhance her own under-
standing of the weight loss expectations 
and behavioural modifications related to 
bariatric surgery, as well as to hear the per-
spectives and experiences of other partners 
of bariatric patients.

Post-surgery: When Brian attends the 
clinic again after experiencing significant 
weight loss, the social worker acknowl-
edges Brian’s achievements and efforts in 
maintaining behavioural changes the 
majority of the time despite the interper-
sonal challenges he has faced. Using 
strength-based intervention, the social 
worker explores what Brian identifies as 
being the things that are most helpful to 
him in being able to focus and adhere to the 
recommended lifestyle changes after sur-
gery despite the challenges. Together, clini-
cian and patient can brainstorm ways to 
further enhance those factors identified by 
Brian that better promote long-term 
maintenance.

The social worker also explores with 
Brian any attempts he has made to commu-
nicate with his loved ones regarding the 
behaviours he identifies as difficult and 
impeding on his success and he would be 
encouraged to communicate to them the par-
ticular behaviours they exhibit that he per-
ceives as barriers to him in achieving and 
maintaining long-term weight loss. If neces-
sary, the social worker offers to facilitate a 
family meeting to discuss his important oth-
ers’ willingness to make changes or alter 
their communication style to better support 
Brian, and what that would look like. 
Promoting communication with loved ones 
to reach certain agreements and/or brain-
storming ideas of activities they can share 
would be addressed with Brian in clinic.

Brian would be further encouraged to 
maintain support through various support 
group formats, and attend regular appoint-
ments at the clinic to encourage his mainte-
nance of the lifestyle changes and promote 
accountability. If necessary, additional 
appointments and counselling can be offered 
to Brian should communication with loved 
ones not reach any agreeable solutions.
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health professionals may also at times sense that 
patients provide calculated answers to assess-
ment questions in order to demonstrate them-
selves as “suitable” surgical candidates. There is 
also the concern that weight loss management 
clinicians are professionally and financially moti-
vated to provide unquestioning support to their 
patients [11] although this may be of less concern 
in countries where the weight loss surgery is gov-
ernment funded. Such challenges can prove dif-
ficult to navigate when trying to establish a 
positive therapeutic rapport with clients. The 
ability of clinicians to draw from their cumula-
tive experiences in working with this population 
in order to arrive at genuine empathic under-
standing is something that should be strived for. 
Interaction should be framed in a manner that 
assumes the client perspective, conveying appre-
ciation for the affective and cognitive experiences 
of the client over time (even though he or she has 
not shared a similar lived experience firsthand), 
and reflecting back to the client the essence of the 
personal struggle they have undergone [11, 48]. 
Arriving at a joint understanding with patients 
allows them to feel validated, supported, and 
invested in.

15.3  Summary and Take Home 
Messages

• Personal support networks play a pertinent 
role in the behavioural change process for 
weight loss.

• Functions provided by support networks 
include: emotional/affective, informational, 
instrumental, and companionship support.

• Autonomy-promoting environments and per-
ceived autonomous support and interventions 
from others are linked to improved health behav-
iours, weight management goal functioning, and 
greater initial and long-term weight loss.

• Social support can work against positive 
behavioural modification when the relation-
ship is a source of interpersonal strain or when 
supporters remain engaged in the negative 
health behaviours the client is attempting to 
change.

• Weight loss improves when loved ones also 
participate in the same healthy lifestyle 
changes and/or also loses weight.

• Differing interpersonal styles of support lead 
to varied motivating behavioural outcomes, 
and this should be taken into account in the 
clinical setting and appropriate psychoeduca-
tion provided as needed.

• Significant weight loss promotes changes in 
interpersonal dynamics, especially within 
friendship networks.

• Psychotherapy or support groups in combina-
tion with bariatric surgery result in greater 
weight loss than with just surgery alone.

• Clinician identification of potential support 
network challenges and interpersonal con-
flicts, and subsequent problem-solving with 
clients, should occur at the beginning of the 
weight loss journey.

• Shared family dynamics among those in the 
same home can lead to shared negative health 
behaviours highlighting the importance of tar-
geting the family unit for obesity treatment 
and intervention.

• Meeting with potential saboteurs initially, as 
well as throughout the weight loss journey, is 
recommended to discuss helpful versus 
unhelpful support.

• Primary support persons should be provided 
with a forum to discuss their challenges, 
especially if they also struggle with their 
weight.

• Support groups should be organized for differ-
ent stages of change and should be open to 
family and friends.
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Case Vignette

Mr. Davis is a 52-year-old married accoun-
tant with two teenaged children. He has 
been speaking with his family physician 
for several months about making changes 
to his dietary habits. In terms of weight his-
tory, he reported struggling with weight 
management issues for as long as he can 
remember. He comes from a family of five 
siblings, all of whom have experienced 
issues with obesity. Mr. Davis has indi-
cated that family gatherings are often cen-

tred on food and that cooking has been 
considered a way to show love for one 
another. Growing up, he remembered being 
bullied at school for struggling in gym and 
being the largest one in his class.

As he became older, Mr. Davis contin-
ued to struggle with his weight and 
described that his eating frequently became 
“out of control”. Mr. Davis reported that 
food has always been his “go-to” coping 
strategy and that he turns to food when 
feeling sad, frustrated, or bored. A typical 
example would be using food to provide 
relief after a stressful day at work. He 
reported that he has always found food to 
be comforting, and stated that nothing else 
has enabled him to feel “instantly calm” in 
the way food has. Furthermore, Mr. Davis 
endorsed a lengthy history of binge eating 
and often dissociates when he binges.

Since his 20s, Mr. Davis has had a string 
of weight loss attempts, including fad diets, 
group-oriented weight-loss programmes, 
and individual nutritional counselling. He 
described making necessary dietary 
changes early on in these programmes, 
including eating smaller portions and mak-
ing healthier food choices. Once he was 
able to lose 80 lbs. However, after 6 months, 

(continued)
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16.1  Introduction

In this chapter, we provide an overview of moti-
vational interviewing (MI) and the rationale for 
integrating it into the management of severe obe-
sity. We then review the empirical evidence sup-
porting the effectiveness of MI in both paediatric 
and adult populations with obesity. Finally, we 
provide a dialogue between Mr. Davis and his 
family physician in order to illustrate the applica-
tion of MI techniques in clinical practice.

16.2  Overview of Motivational 
Interviewing

Motivational interviewing is a collaborative, 
goal-oriented style of therapeutic communication 
which aims to enhance intrinsic motivation for, 
and commitment to, a specific goal by eliciting 
and exploring an individual’s personal reasons 
for change within a nonjudgmental atmosphere 
[1]. Ambivalence, described as the experience of 
simultaneously desiring two incompatible things, 

poses a significant barrier to change. When an 
individual feels ambivalent about a specific goal, 
he/she typically voices “change talk” (i.e. self- 
motivational statements that favour change) and 
“sustain talk” (i.e. statements that oppose change) 
within the same conversation, and sometimes 
even within the same sentence [1]. Sustain talk is 
often labelled as “resistance”; however, it is a 
normal and understandable aspect of ambiva-
lence. Within MI practice, people are believed 
not to be inherently motivated or unmotivated. 
Rather, motivation is something that can be fos-
tered during a conversation. If a clinician argues 
for the importance of change, a client who is feel-
ing ambivalent is likely to defend the status quo. 
Thus, confrontation elicits defensiveness, which 
in turn reduces likelihood of behavioural change 
[1]. Given that people become more committed 
to that which they voice [2], MI seeks to explore 
and resolve ambivalence by strategically arrang-
ing conversations such that people talk them-
selves into change.

16.3  Rationale for Integrating 
Motivational Interviewing 
into the Management 
of Severe Obesity

Maladaptive behaviours often persist because 
they perform important functions for individuals; 
thus, it is understandable that people feel ambiva-
lent about changing certain behaviours. For 
example, people eat to improve mood, reduce 
boredom, alleviate anxiety, and distract from 
stressors; thus, changing eating habits would 
mean having to develop new coping skills. 
Similarly, physical activity is effortful, and thus 
sedentary behaviour can feel more pleasurable in 
the moment if it is associated with relaxing, 
such as when reading a good book or enjoying a 
favourite TV show.

According to the Transtheoretical Model, 
change occurs in sequence through the following 
five stages: precontemplation, contemplation, 
determination/preparation, action, and mainte-
nance [3]. Treatments for obesity often assume 
that people are ready to take action; however, this 

Mr. Davis reported that his cravings would 
come back and he would gain the weight he 
had lost, and then some. He believed this 
pattern of weight loss and weight regain 
was inevitable for him. As a result, he was 
left feeling hopeless about taking control of 
his weight and reluctant to try out any pos-
sible strategies. Further, at 350 lbs, Mr. 
Davis thought he had too much weight to 
lose. He would often tell his family physi-
cian that he was tired of being “set up for 
failure” when it comes to his eating. 
Currently, his family physician is feeling 
quite stuck and does not know what types of 
interventions would help move Mr. Davis 
towards making dietary changes that would 
improve his long-term health and stop using 
food as his default coping strategy.

(continued)
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assumption is unwarranted in many cases. A mis-
match between a patient’s stage of change and a 
clinician’s chosen strategy can be met with oppo-
sition [4]. For example, a well-intentioned health 
care professional might develop a meal plan or 
exercise schedule for a client with obesity, or 
deliver an evidence-based intervention such as a 
multicomponent lifestyle intervention or cogni-
tive behavioural therapy [5]. However, the client 
will likely have difficulty adhering to the treat-
ment plan if he/she is still contemplating whether 
or not to change eating behaviours and/or increase 
physical activity. As a result, the client may not 
improve as expected during treatment, may pre-
maturely drop out of treatment, and/or may have 
difficulty maintaining progress following treat-
ment if the goals were externally motivated. As 
noted below in the section on empirical support, 
MI has been used to improve a number of behav-
iours related to weight management, including 
increasing physical activity, improving diet, and 
reducing disordered eating. It has been used to 
raise the topic of weight management in primary 
care settings [6], as a stand-alone intervention [7] 
and as an adjunct to another intervention to 
increase motivation and treatment adherence [8].

16.4  Motivational Interviewing 
Skills and Processes

A number of excellent resources exist for learn-
ing the core skills and processes of MI [1, 9], and 
for applying MI in the treatment of disordered 
eating [10]. Motivational interviewing comprises 
four therapeutic processes: engaging the client in 
a therapeutic working alliance, focusing the 
direction of the conversation on the topic of 
change, evoking the client’s own motivations for 
change, and planning for change by developing a 
plan for action and solidifying the client’s com-
mitment to change [1]. The core skills of MI 
(“OARS”: open-ended questions, affirmations, 
reflections, summaries) should be used initially 
to engage the client, but also continued through-
out the conversation about change.

It is best to start the conversation by asking an 
open-ended question (e.g. “Can you tell me a 

little bit about your current eating habits?”), 
which serves to open up a dialogue about the cli-
ent’s eating behaviours and potentially elicit self- 
motivational statements regarding the need to 
change eating habits [1]. The client can be asked 
to list any concerns he/she would like to discuss, 
and the clinician is advised to ask for permission 
to discuss any additional concerns that are not 
mentioned spontaneously by the client. Many 
maladaptive behaviours are not due to knowledge 
deficits, thus, it is recommended that clinicians 
assess the client’s prior knowledge (e.g. “Tell me 
what you already know about dietary recommen-
dations for weight loss”) or ask permission to 
provide information (e.g. “Would you like to 
know about dietary recommendations for weight 
loss?”) to acknowledge the client’s right to agree 
or disagree with the information or advice pro-
vided and to inquire about the client’s under-
standing of the information that has been shared 
(e.g. “What do you make of these dietary 
recommendations?”).

A number of MI strategies can be used to elicit 
the client’s own motivation for change [1]. Please 
see Table 16.1 for a quick reference of MI tools 
for obesity management. For example, the clini-
cian can ask open-ended questions that are likely 
to elicit self-motivational statements regarding 
the client’s desire, ability, reasons, and need for 
change (e.g. “What ideas do you have for how 
you could lose weight?”). The clinician can also 
use the “importance ruler” to assess the impor-
tance of change from the client’s perspective on a 
scale from 1 to 10, and then process the client’s 
response by having him/her elaborate on the rea-
sons change is important. Another useful strategy 
is to help the client envision the future after he/
she had successfully made changes (e.g. “If you 
lose weight, how do you imagine things would be 
different in the future?”). In addition to eliciting 
change talk, the clinician should use the core 
skills of MI (“OARS”) to respond to self- 
motivational statements, such as asking the client 
to elaborate on a point (e.g. “Can you say a lit-
tle bit more about the ways in which you imag-
ine your health improving if you were able to 
lose some weight?”), reflecting the change talk 
back to the client, and summarizing the client’s 
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self- motivational statements, which can then 
transition nicely into the planning stage.

Many patients with severe obesity understand 
that their weight has a number of adverse effects, 
and acknowledge that it is important to lose 
weight; however, they lack confidence or self- 
efficacy in their ability to change. Patients’ readi-
ness for change is determined both by the 
perceived importance of change and their confi-
dence in their ability to change. A number of 
strategies can be used in MI to enhance the cli-
ent’s confidence for change [1]. Similar to the 
strategies noted above, the clinician can use a 
“confidence ruler” to assess the client’s confidence 

in his/her ability to lose weight and ask open-ended 
questions that are likely to elicit statements of 
confidence (e.g. “What gives you some confi-
dence that you can lose weight?”). The clinician 
can also elicit some examples of changes that the 
client has successfully made in the past, and 
explore whether any of the skills and strategies 
he/she used back then might generalize to the 
changes currently being considered. Additionally, 
it can be helpful for the client to brainstorm vari-
ous options for making the change (e.g. ideas for 
improving eating habits, reducing binge eating, 
or increasing physical activity). If the client 
requests suggestions from the clinician, it is best 
to first ask the client for his/her own ideas in 
order to increase self-efficacy. If he/she is unable 
to think of any strategies, the clinician is advised 
to provide a variety of options and emphasize the 
client’s personal autonomy regarding the deci-
sion (e.g. “Some clients have found it helpful to 
…, others have found it helpful to… You are the 
expert on yourself, and ultimately it’s up to you 
to decide what will work best for you”).

In the event that a client voices a lot of sustain 
talk, and appears to have little desire to change at 
the current time, the clinician can use reflective 
listening skills to mirror the sustain talk back to 
the client, and help the client envision the future if 
he/she does not make any changes (e.g. “Suppose 
you choose not to make any changes to your eat-
ing, and continue on as you have been. How do 
you imagine things might be in 5 years?”), and 
highlight his/her personal autonomy to choose 
whether or not to make any changes at the present 
time [1]. Simply knowing that one has the free-
dom to choose not to make any changes some-
times has the paradoxical effect of increasing 
motivation for change, and the clinician can 
express a willingness to return to the conversation 
in the future if the client so desires.

Prior to developing an action plan, clinicians 
are advised to test out the client’s readiness to 
proceed [1]. This can be accomplished by simply 
asking the client directly (e.g. “Would it make 
sense at this point to start developing a meal plan, 
or would that be rushing into things?”) or by 
summarizing the change talk the client vocalized 
throughout the conversation and asking an 

Table 16.1 Quick reference for MI tools

MI strategy Examples

Open-ended 
questions

How are you feeling about your 
current dietary habits?

Importance 
ruler

How important is it to you to make 
these dietary changes? (on a scale 
from 1 to 10; change talk is elicited 
by probing why and individual did 
not rate themselves lower than 
number provided)

Confidence 
ruler

How confident do you feel about 
making these dietary changes? (on 
a scale from 1 to 10; change talk is 
elicited by probing why an 
individual did not rate themselves 
lower than number provided)

Looking 
forward (i.e. 
envision future)

If you look ahead 5 years, what 
would you like your eating habits 
to be like?

Looking back Can you remember a time in your 
life when you had less weight 
management struggles? Or a time 
when you felt your eating habits 
were healthier? What was different 
then as compared to now? What 
was life like during those periods of 
time?

Values Exploring values with a patient can 
allow for reflection on why change 
is important to them. For example, 
people will often know that they 
need to change to improve their 
health or spend more time with 
young children. Spending time 
exploring these types of values (or 
others) can allow for a deepening of 
how change might align with their 
value system

M. Taube-Schiff et al.
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open- ended question that bolsters self-efficacy 
and autonomy (e.g. “So, what do you think you’ll 
do?”). Clients are most likely to commit to mak-
ing changes if they develop a specific action plan 
and vocalize their intention to carry it out. To this 
end, it can be helpful for the client to complete a 
worksheet which summarizes some of the main 
discussion points, including the client’s goal, 
various options for achieving the goal, action 
plan, potential barriers to achieving the goal, and 
some proposed solutions to overcome barriers. 
The clinician can conclude the conversation with 
an open-ended question designed to strengthen 
commitment (e.g. “What steps are you ready to 
take this week?”), and praise the client’s openness 
to discussing his/her plan for losing weight.

16.5  Empirical Evidence for MI 
in Obesity Management

There is a burgeoning literature supporting the 
efficacy of MI for obesity management [11–14]. 
A number of studies that have examined the use 
of MI for obesity management in paediatric and 
adult populations are described below.

Evidence supporting MI for paediatric obesity 
management. Recent research on the use of MI 
in paediatric populations with obesity has yielded 
promising results. For example, a recent random-
ized controlled trial (RCT) demonstrated that 
obese adolescents (mean age = 13 years, mean 
BMI = 29.57 kg/m2) who were exposed to a stan-
dard weight loss management programme of 
physical activity plus a 6 session MI intervention 
demonstrated greater weight loss, enhanced 
physical activity, and increased motivation com-
pared to those in the standard weight loss man-
agement programme [15]. However, the 
significant group differences with respect to 
weight were not observed 6 months later, and it 
was speculated that this might have been due to 
small sample sizes in both groups (n = 28 and 26) 
[15]. Another pilot RCT suggested that MI is a 
feasible intervention to enhance healthy eating 
behaviours in African-American adolescents 
(aged 13–17 years) with obesity [16]. The group 

that received the MI intervention reduced their 
consumption of fast food and soft drinks. They 
also reported an increase in intrinsic motivation 
regarding physical activity; however, there were 
no significant group differences in physical activ-
ity levels or BMI. However, given the brevity of 
the intervention (four sessions) the authors indi-
cated that they did not anticipate differences in 
BMI [16]. Another study with adolescents (aged 
13–17 years) reported that a single session MI 
intervention lead to reductions in the proportion 
of calories from fat (as a percentage of the total 
energy intake) and the amount of dietary choles-
terol consumed 3 months following the interven-
tion [17]. Overall, these studies suggest that MI 
can impact motivation, physical activity, and eat-
ing behaviours in youth. The studies conducted 
with adolescents to date do not demonstrate sig-
nificant BMI changes following MI interven-
tions; however, a limitation of this literature is 
that most MI interventions are brief in nature and 
the potential impact of increased dose (e.g. 
through additional MI sessions or follow-up 
booster sessions) remains to be tested.

The use of MI for adolescents (ages 14–18 
years) with obesity has been found to be more 
effective when parental support is incorporated as 
an active ingredient [18]. A prospective RCT 
compared participants across three conditions: (1) 
MI plus parental involvement, (2) MI without 
parental involvement, and (3) a control group. 
Both MI interventions focused on healthy eating 
and physical activity. In the parental involvement 
condition, adolescents received an extra session 
of MI with their parents in order to aid parental 
promotion of the adolescents’ weight-related 
goals and focus on their attitudes towards their 
adolescents with respect to eating behaviours and 
physical activity. Significant differences between 
groups were found on a variety of measures at 
12-month follow-up. The MI plus parental 
involvement group demonstrated greater improve-
ments in BMI, exercise, and nutritional habits as 
compared with the MI without parental involve-
ment group and control group [18]. Furthermore, 
a recent study that focused solely on BMI out-
comes within a paediatric primary care setting 
found that a brief MI intervention (i.e. four ses-
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sions) delivered to parents of overweight children 
(ages 2–8 years) yielded statistically significant 
reductions in BMI as compared to a group that 
only received usual care [19]. Within this study, 
parents received: (1) usual care from their pri-
mary care physician, (2) MI counselling from 
their primary care physician, or (3) MI counsel-
ling from their primary care physician supple-
mented by dietetic counselling. This latter group 
was the only intervention that differed signifi-
cantly from usual care [19]. It was hypothesized 
that adding more sessions to the primary care MI 
intervention alone group might have led to sig-
nificant differences. Once again, dose of treat-
ment and means of administration of MI 
intervention techniques are queried as possible 
factors to be manipulated in producing longer 
term impact on weight management.

In a recent meta-analysis, the use of parental 
involvement with MI strategies has also been 
shown to be beneficial for adolescents presenting 
with other health-related behaviours, including 
obesity [20]. The interested reader is referred to 
this meta-analysis for an overview of 12 studies 
that examined the use of MI for obesity in paedi-
atric healthcare [20]. According to the meta- 
analysis, several studies suggested that MI as a 
stand-alone intervention was more successful 
than when it was combined with another inter-
vention. We now turn to an overview of the recent 
empirical evidence for MI interventions for adult 
obesity management.

Evidence supporting MI for adult obesity man-
agement. The literature supporting the use of MI 
in the treatment of adult obesity has grown rapidly 
over the past decade. Burke and colleagues [21] 
were the first to publish a meta- analysis investigat-
ing the efficacy of MI in controlled trials across 
health-behaviour domains, including diet and 
exercise. They included 30 studies examining MI 
in their analyses. The MI interventions were, on 
average, 180 min shorter in duration than other 
active treatments to which MI was compared, and 
yet it showed comparative efficacy in addressing 
dietary and exercise problems. Rubak, Sandboek, 
Lauritzen, and Christensen [22] have since con-
ducted the most comprehensive review of MI, 

with the inclusion of 72 RCTs of MI in the treat-
ment of several disease indicators, including 
weight. MI produced a statistically significant 
effect in almost three quarters (74 %) of the studies 
reviewed, with a large combined estimate effect 
size for BMI reduction in particular. These large 
meta- analyses speak to the potential role of MI in 
managing obesity for adults.

A more recent systematic review of the litera-
ture examined the use of MI interventions in pri-
mary care for individuals with obesity. 
Twenty-four RCTs were examined and most 
patients were reported to be “obese” or “over-
weight” although specific BMIs were not reported 
for every study [23] Results suggested that in 
over one-third of the studies analysed, patients 
who received MI interventions experienced 
greater weight loss than those who received usual 
care, often consisting of what was referred to as 
“standard dietary care” [23]. Half of the studies 
reported that participants lost 5 % of their initial 
weight. This review suggests that MI strategies 
can be used effectively within a primary care set-
ting and may begin to aid in dietary changes that 
could provide initial weight loss [23].

MI has not only shown promise for improving 
dietary patterns and physical activity levels, but 
also for affecting change in obesity-associated 
medical conditions. For example, a recent study 
examined the long-term impact of a 6-month MI 
intervention on both behavioural and biomedical 
risk factors for cardiovascular disease [7]. A phys-
ical activity specialist as well as a registered dieti-
tian delivered the intervention and this group was 
compared to those receiving standard informa-
tion. At 18-month follow-up, significant improve-
ments were noted in physical activity (walking) 
and cholesterol levels although initial BMI reduc-
tions were not maintained [7]. MI has also been 
found effective in improving patients’ glucose 
management and physical activity levels both 
alone and in combination with other interventions 
[24]. Thus, the use of MI as a clinical intervention 
appears to have broader applications for obesity 
management, extending beyond weight and 
dietary changes.

MI interventions can be flexibly used across 
health care settings. In this regard, it has been 
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empirically studied not only as a stand-alone 
intervention for improving BMI, eating patterns, 
and self-efficacy [12], but also an adjunctive 
intervention intended to promote adherence to 
another treatment. For example, adding MI to a 
standard behavioural programme for individuals 
with obesity and type 2 diabetes enhanced adher-
ence to programme recommendations, including 
higher attendance, greater completion of food 
diaries, and more frequent blood glucose level 
recordings [8]. In a larger study examining the 
same outcomes, increased adherence and engage-
ment in a behavioural programme accounted for 
a significant portion of the enhanced weight loss 
seen in the MI group at both the 6- and 18-month 
follow-ups [25]. Taken together, these studies 
suggest that MI can be used as an adjunct to 
behavioural weight loss programmes to increase 
treatment adherence and optimize weight loss 
outcomes.

Research has also examined the impact of MI 
in improving eating pathology that can contribute 
to obesity, such as binge eating disorder (BED). 
A recent systematic review concluded that MI 
holds promise in the treatment of BED and binge 
eating behaviours [26]. The inclusion of one MI 
session to a self-help programme for binge eating 
increased an individual’s readiness to change, 
especially for people in the pre-contemplation 
and contemplation stages of change [27]. Cassin 
and colleagues [28] conducted the first RCT 
examining the efficacy of MI for BED. Compared 
to a control group (self-help handbook only), the 
MI group (single-session MI intervention plus 
the self-help handbook) reported increased confi-
dence in their ability to reduce binge eating after 
the session and reported greater improvements in 
binge eating, mood, self-esteem, and quality of 
life 4 months later. A greater proportion of indi-
viduals in the MI group abstained from binge eat-
ing (27.8 % vs. 11.1 %) and no longer met 
diagnostic criteria for BED (87.0 % vs. 57.4 %). 
A recent study compared MI to psychoeducation 
as a prelude to self-help treatment for binge eat-
ing [29]. Participants had a diagnosis of full or 
subthreshold DSM-IV BED or nonpurging buli-
mia nervosa. Individuals in both groups reported 
decreases in eating-related pathology (i.e. atti-

tudes towards eating, binge eating abstinence). 
The MI group reported greater readiness to 
change and eating self-efficacy as compared to 
the psychoeducation group; however, it did not 
have a significant impact on actual binge eating 
behaviour [29]. It is possible that a longer follow-
 up period is required for readiness to change to 
translate into modifications in eating-relating 
pathology, such as binge eating.

Findings from both the paediatric and adult 
obesity management literature suggest that MI 
can be delivered in a variety of clinical contexts, 
including primary care settings, allowing for a 
potentially extensive impact. Future research 
should examine the key ingredients in MI ses-
sions, the training required to develop compe-
tence in MI, and the number of sessions that 
might afford the best impact of MI for obesity 
management.

16.6  Application of MI Techniques

Given the reviewed empirical support for the use of 
MI in the management of obesity, it could poten-
tially be used to enhance Mr. Davis’ intrinsic moti-
vation to change his eating behaviours. It appears as 
though Mr. Davis is “stuck” (as is his family doc-
tor!). He has had multiple past attempts at weight 
loss with great initial success, followed by long-term 
disappointment. These past experiences, and the fact 
that he is currently at his heaviest weight, have 
understandably caused him to move back towards a 
contemplative stage of change as opposed to being 
in action mode, as he likely was during his past 
weight loss attempts. Below is an example dialogue 
between Mr. Davis and his general practitioner (GP) 
illustrating a few ways in which these issues can be 
explored using MI.

GP: It makes sense that you would feel 
ambivalent about trying to lose weight again. It 
does involve a lot of effort and you mentioned 
that you’ve had difficulties keeping the weight 
off in the past. On the other hand, it sounds like 
you’re also concerned about your health if you 
do not lose weight. Can you tell me a little bit 
more about the concerns you have about your 
health?

16 Motivational Interviewing for Severe Obesity
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Mr. Davis: I worry about how my obesity 
impacts my risk of getting sick. My family has a 
long history of heart problems, and at my current 
weight there is a greater chance that I could have 
a heart attack in my 50s or 60s. My wife and kids 
rely on me, and the thought of being gone too 
soon terrifies me.

GP: So, it sounds like you’re really concerned 
about the ways in which your weight impacts 
your physical health, and what that means for 
your family in the future.

Mr. Davis: Exactly. And even now, my weight 
affects my ability to do things with them. My 
arthritis is getting worse, and the pain prevents me 
from going on trips that we used to take together. 
It’s really beginning to affect my quality of life.

GP: So, you are noticing that your weight 
affects your arthritis, which, in turn, limits your 
ability to do a lot of activities you used to enjoy. 
That sounds difficult. Your quality of life is 
impacted and it sounds like you are concerned for 
yourself and your children.

Mr. Davis: Yes. My low self-esteem also holds 
me back. Even if I wasn’t in pain, I don’t think I 
would want to do anything because I’m so embar-
rassed by how I look.

GP: You’ve raised a number of reasons why it 
might be helpful to change your eating. What are 
the three more important ones to you?

Mr. Davis: Well, it would allow me to get back 
to the activities I used to enjoy, plus give me con-
fidence to try new ones, all of which would help 
me reconnect with my family. I’d also like to set 
a good example for my children, and model a 
healthy lifestyle so that they don’t go down the 
same path that I did.

GP: How important would you say it is for 
you to change your eating habits on a scale from 
0 to 10; where 0 is not at all important, and 10 is 
extremely important?

Mr. Davis: I’d say a 6.
GP: That’s great. You’re already above the 

midpoint. And why are you at a 6 rather than a 5? 
(Note to clinicians, in order to try and elicit 
change talk, it is important to probe why the indi-
vidual rated themselves at a higher number com-
pared to a lower number)

Mr. Davis: Well, I know deep down it’s impor-
tant. Especially, as I get older and my health 

becomes more of a concern. And now that I’m 
thinking about how this change may affect my 
children, it really is a priority. It’s now or never.

GP: If you did decide to make changes to your 
eating, what would that look like?

Mr. Davis: I don’t know. All I know from past 
experiences is what didn’t work.

GP: Okay, so you have the advantage now of 
having gone through this process in the past and 
learning what was and was not helpful for you. 
How might you go about it this time in order to 
succeed?

Mr. Davis: Well I remember that journaling 
my eating helped, but I always forgot to bring the 
journal around with me. Perhaps I could start 
tracking it on my phone instead.

GP: That sounds like an excellent idea. How 
might monitoring your eating be beneficial for 
you?

Mr. Davis: It forces me to pay attention to what 
I was eating, and it was good to see when I was 
eating in response to emotions rather than actual 
hunger so that I could try something else first. I 
could also try doing other activities in the evenings 
when I normally crave snacks. I find I’m most 
likely to eat when I’m watching television.

GP: Great! What kinds of activities come to 
mind?

Mr. Davis: I could call a friend, do some rear-
ranging, or go for a walk.

GP: Good ideas. From what I’ve heard so far, 
and correct me if I’m wrong, it sounds like there 
have been a number of times in the past when 
you’ve tried to get control over your eating 
which haven’t been successful in the long run, 
which is a big part of why it has been so difficult 
to think about changing your eating habits again. 
And yet, I am also hearing you say that there are 
a number of reasons you would like to try again, 
including your physical health, quality of life, 
and relationship with your family. From your 
past experiences, it sounds like you have a num-
ber of good ideas regarding strategies that could 
be helpful in losing weight. So, what do you 
think you’ll do?

Mr. Davis: Well, I mean it’s tough. When I 
vocalize all the reasons I want to lose weight, the 
harm in trying again seems minimal. I know I’ll 
feel disappointed if this change isn’t successful, 
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but I already feel like a disappointment at my 
weight right now. I’ve gotten so used to 
 convincing myself that I will never do it that I 
forget all the reasons I wanted to try it in the first 
place. I think my past attempts have given me 
some ideas of where I could try to start with this 
change. I will start journaling my eating on my 
phone. I can see how it goes and then judge the 
next step from there.

As illustrated in the example above, MI strate-
gies can be used to elicit change talk and prompt 
Mr. Davis to generate his own ideas about how he 
can begin to get back on track. After some of 
these strategies have been employed, the clini-
cian may then want to create some concrete plans 
about what Mr. Davis is willing to try out and 
reassess these plans as he implements them, 
ensuring he feels confident to make the changes 
and exploring barriers and challenges as they 
might emerge along the way.

16.7  Summary and Take Home 
Messages

• Motivational interviewing (MI) is a collabora-
tive conversation that aims to increase a cli-
ent’s intrinsic motivation to change.

• MI employs techniques that help to resolve a 
client’s ambivalence regarding behaviour 
change and to bolster his/her self-efficacy for 
making the change successfully.

• MI has been used effectively as both a stand- 
alone and adjunctive intervention to help indi-
viduals with obesity improve eating behaviours 
and enhance weight loss.

• In positively influencing weight loss and 
dietary patterns, MI also affects improve-
ments on other weight-related psychosocial 
and medical outcomes.
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17.1  Introduction

The purpose of this chapter is to review mindful 
eating interventions for adults with severe obe-
sity. Mindfulness interventions that specifically 
target problematic eating behaviors such as over-
eating, binge eating, grazing, and emotional eat-
ing1 will be the focus of this chapter rather than 
mindfulness interventions like mindfulness- 
based stress reduction [1] or mindfulness-based 
cognitive therapy [2, 3] that are used with other 
mental health conditions like depression and 
anxiety. Also, we will not include integrative 
interventions such as acceptance and commit-
ment therapy [4] or dialectical behavior therapy 
[5], which incorporate mindfulness into protocols 
that are primarily focused on skills and tech-

1 The term problem eating will be used to refer to eating 
and overeating in response to cues other than physical 
hunger and past the point of satiety, including painful or 
aversive emotions, grazing or frequently eating small 
amounts of food throughout the day, night eating, and 
dysregulated or chaotic eating patterns characterized by 
irregular meal times such as eating once per day or an 
absence of regular meal times.

niques to increase acceptance and skillful regula-
tion of emotion.

Case Vignette

Betty is a 59-year-old, married Caucasian 
Canadian female with type 2 diabetes, 
osteoarthritis, obstructive sleep apnea, 
hypertension, and lower back pain. At a 
height of 159 cm and a weight of 78.18 kg, 
her Body Mass Index (BMI) is 30.50. She 
has struggled with obesity and yo-yo diet-
ing since her mid-twenties. While Betty 
reported losing weight through various 
commercial weight-loss programs in the 
past, she would often regain all the weight 
back and more. She further endorsed eating 
large portions and a history of binge eating 
since her mid-twenties in response to inter-
personal stressors. She estimated that her 
lowest adult weight was 78.38 kg and her 
highest was 113.4 kg when she was 21 and 
45 years old, respectively.

Betty reported losing approximately 
15 kg 1 year ago in the span of 4 months by 
making heathier food choices and exercis-
ing three to four times per week, including 
swimming, strength training, and gentle 

(continued)
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17.2  The Roots of Mindful Eating 
Interventions

In recent years, the topic of mindfulness has 
experienced a surge in publication in both the 
popular and academic press, particularly in psy-
chotherapy research [6]. While over the past 30 
years a significant amount of scientific research 
has been devoted to examining the efficacy of 
mindfulness-based interventions (MBIs) and this 
research is described below, it is important to 
acknowledge the many mindful eating books and 
programs for general audiences that have not 
been evaluated through research. Patients and 
practitioners may find these selected books help-
ful as resource guides.

Mindfulness meditation techniques are prac-
tices that aim to improve control over one’s 
attention and the ability to focus. This training 
is done with an attitude of acceptance and with-
out judgment or interpretation of thoughts, feel-
ings, and sensations [7]. Practitioners train by 
focusing on stimuli like their own breathing, 
bodily sensations, sights, sounds, thoughts, and 
emotions [1, 8]. Many mindfulness exercises 
can be practiced while sitting or lying down in a 
relaxed posture, or while engaged in routine 
activities such as walking and, especially impor-
tant for our purposes, eating. Regular practice of 
mindfulness facilitates increased self-awareness 
and self- acceptance and reduced reactivity to 
passing thoughts and emotions, thereby improv-
ing one’s ability to make adaptive choices when 
experiencing painful emotions or difficult situa-
tions [5].

Mindfulness is rooted in Eastern contempla-
tive traditions and is the proposed “heart” of 
Buddhist meditation [9]. In Buddhist traditions, 
mindful eating is considered a fundamental 
aspect in a way of living that helps prevent 
unnecessary harm to one’s body and mind [10]. 
In Savor: Mindful Eating, Mindful Life, Zen 
Master Thich Nhat Hanh and Harvard nutrition-
ist, Dr. Lilian Cheung applies Buddhist teachings 
on The Four Noble Truths to understanding eat-
ing problems, obesity, and the achievement of a 
healthy weight. The Four Noble Truths are a 
framework that identifies recurrent dissatisfac-
tion and at times suffering as the primary ailment 

hatha yoga. However, in the past 6 months, 
she reported engaging in a two binge eating 
episodes per week to help her cope with her 
mother’s declining health. Furthermore, 
she has a difficult relationship with her 
older brother. Her distress over this rela-
tionship prompts her to eat to self-soothe, 
and she tends to eat in secrecy because she is 
ashamed of overeating. She also stopped 
exercising and grazed on bread, crackers, or 
nuts when she was bored, sad, or feeling 
overwhelmed. She described feeling “out of 
control” of her eating at times, grazing during 
the day and going back for additional por-
tions of food at mealtimes even though she 
was no longer hungry. Betty did not present 
with extreme dieting behaviors such as vom-
iting, laxative abuse, fasting, or excessive 
exercise to compensate for her eating.

Betty currently lives with her husband of 
34 years and described their relationship as 
loving and supportive. She has three adult 
children who live on their own. Her highest 
level of education is a university degree in 
economics. She has been retired for 4 years 
after working as a senior manager at an 
insurance brokerage firm for 15 years. Betty 
noted that she is the primary caregiver to her 
aging mother who has dementia. Her hus-
band also expressed concern that Betty 
avoids dinner invitations or gatherings with 
their friends or extended family for fear of 
being criticized about her eating or weight.

At intake, Betty reported some anxiety 
regarding her weight and longevity and she 
was tearful when talking about her mother 
and brother. She completed eight sessions 
of individual psychotherapy 2 years ago. 
She is currently on escitalopram for anxi-
ety symptoms and trazodone for sleep.

She enrolled in a ten-session Mindfulness 
Based Eating and Awareness Training 
(MB-EAT) program. Her goals were to lose 
an additional 3–5 kg and hopefully improve 
blood sugar control by controlling emo-
tional eating and overeating.

(continued)
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of the human condition [11]. Suffering, here, is 
considered noble because it motivates individu-
als to gently investigate it and to be open to the 
 possibility for change. According to Hanh and 
Cheung [12], The Four Noble Truths of Healthy 
Weight are (1) being overweight or obese is suf-
fering; (2) you can identify the roots of your 
weight problem; (3) reaching a healthy weight is 
possible and suffering can end; and, (4) you can 
follow a mindful path to a healthy weight. 
Furthermore, it is the awareness of the present 
moment, and the insight that comes from investi-
gating why, what, and how individuals eat, that 
make changing problem eating possible. Many 
Buddhist teachers recommend that individuals 
integrate mindfulness with eating as a way to 
become fully present in the moment with all 
aspects of daily life, including walking, working, 
sitting, talking, preparing food, serving, and 
much more [13, 14].

Dr. Jan Chozen Bays is a pediatrician and a 
Zen Priest who has been teaching meditation 
since 1985. In her book, Mindful Eating: A Guide 
to Rediscovering a Healthy and Joyful 
Relationship with Food, Bays [14] describes 
seven types of hunger: eye hunger, nose hunger, 
mouth hunger, stomach hunger, cellular hunger, 
mind hunger, and heart hunger. These concepts 
are also taught in Mindful Eating-Conscious 
Living (ME-CL), a nine-session program that 
focuses on helping individuals struggling with 
disordered eating and body image issues reestab-
lish a healthy and pleasurable relationship with 
food and eating. Instead of focusing on weight 
loss and dieting, Bays’ approach encourages par-
ticipants to engage with all of their senses, culti-
vate awareness, and to bring loving-kindness and 
compassion to their everyday lives, including 
suffering (First Noble Truth).

17.3  Rationale for Mindful Eating 
Interventions

Now that MBSR and MBCT have been evaluated 
in many clinical settings for over a decade, 
research aimed at identifying the mechanisms of 
change in these interventions has been conducted 

[15]. Consistent evidence has been found that 
these mechanisms include a decrease in cognitive 
and emotional reactivity, increased mindfulness 
and decreased repetitive negative thinking, and 
increases in self-compassion and psychological 
flexibility. Moreover, mindfulness and decreased 
repetitive negative thinking have been found to 
be significant mediators of the impact of these 
interventions on clinical outcomes. While this 
research has not yet been conducted for mindful 
eating, we can speculate that similar change pro-
cesses may be at work.

The ability to change habits is key to weight 
loss, yet this is a surprisingly complex and diffi-
cult task that involves becoming aware of and 
changing many thoughts, beliefs, behaviors, and 
emotions related to eating and one’s self. These 
include the type of food, when the food is eaten 
and with whom, and in what setting or situations. 
Monitoring and changing these behaviors in the 
face of fatigue, daily stressors, painful emotions, 
and unexpected events can be extremely chal-
lenging, especially long term [16]. The high- 
calorie, highly palatable processed convenience 
foods that are easily accessible and heavily 
advertised in most developed nations makes these 
tasks even more difficult. The rationale for mind-
ful eating as an intervention for obesity begins 
with the understanding that mindfulness practice 
helps develop an awareness of and acceptance of 
these challenges and one’s responses to them, 
thereby increasing the odds of making skillful 
decisions. Unlike traditional diets that provide 
externally imposed rules about what, when, and 
how to eat, mindful eating is an “inside out” 
approach that begins with enhancing awareness 
of one’s personal experience with food and eat-
ing. Please see Checklist 1 for a summary of 
mindful eating principles.

In contrast, mindless eating entails eating 
without awareness and not prompted by physical 
hunger, in response to food and eating-related 
cues such as the size, shape, aroma, and color of 
food or food packaging and situational distrac-
tions or pressures such as social events or people 
[17]. In fact, in a study investigating the impact 
of environmental cues on eating-related decisions, 
Wansink and Sobal [17] found that individuals 
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made 227 eating and beverage-related decisions 
per day but were only aware of 14 of these. Obese 
participants made more decisions than over-
weight or normal weight participants though the 
difference between obese and normal weight par-
ticipants was not statistically significant. When 
the size of servings and serving containers was 
manipulated, participants underestimated how 
much they actually ate.

While not every person who is obese has an 
eating disorder, obese individuals have been 
found to have higher rates of binge eating disor-
der (BED) and night eating syndrome (NES) in 
comparison with those who are not obese [18, 
19]. The overeating and nocturnal eating charac-
teristic of these disorders or the subclinical ver-
sions of these disorders can contribute to weight 
gain. In the mindful eating approach to obesity, 
emotion dysregulation is seen as an important 
underlying cause of binge eating and other types 
of problem eating: when experiencing painful 
emotions, individuals with problem eating over-
eat or eat impulsively, often with disregard to 
physical hunger, as an emotion avoidance strat-
egy [20]. Excess calories may thus be consumed 
in an automatic or dissociative manner [21], thus 
leading to weight gain over time. This eating may 
occur with or without prior conscious intent and 
decision-making [22], further strengthening the 
rationale for improving mindful awareness of 
eating as a route to improving eating behavior.

A model of emotional schemas proposed by 
Leahy [23] suggests that individuals who label 
their emotions as pathological or aversive may 
attempt to reduce awareness of their emotional 
states through impulsive behaviors such as sub-
stance use, dissociation, or binge eating. 
Mindfulness practice counters this tendency by 
facilitating an acceptance and understanding of 
painful emotions. Because mindfulness training 
involves purposeful and sustained attention to 
internal dialogues, emotions, and bodily cues, 
patients learn to recognize and allow and tolerate 
aversive affect without engaging in problematic 
eating. Evidence for this model has been found in 
the significant relationship between levels of emo-
tional eating and weight loss success: successful 
weight control was associated with decreases in 

emotional eating between baseline and a 1-year 
follow-up and with low levels of emotional eating 
at both time points. In contrast, unsuccessful weight 
control was associated with increases in emotional 
eating between baseline and follow-up and with 
high levels at both time points [24].

In addition to empirical support for the affect 
regulation model, research also suggests that 
individuals with eating disorders have limited 
interoceptive awareness [24]. Repeated past diets 
that teach people to rely on external rules for eat-
ing may lead to the loss of one’s ability to recog-
nize, accept, or respond to internal cues of hunger, 
taste, satiety, and fullness [25–27]. This is sup-
ported by research identifying the environmental 
cues that contribute to mindless eating and under-
estimation of portion sizes [17]. On questionnaire 
measures of external eating (the tendency to eat 
in response to the taste, sight, or smell of palat-
able food), a positive relationship has been found 
between BMI and obesity [24, 28–30]. Such 
measures have also been associated with retro-
spective accounts of adult weight gain [31, 32] 
and to predict weight regain following weight 
loss [33].

It is possible that these observations are 
linked [34]: over time, persistent attempts to 
avoid or reduce emotions may result in a 
decreased awareness of internal states. 
Conversely, a low baseline level of interoceptive 
awareness may result in elevated distress during 
intense emotions and an increased likelihood of 
using avoidant coping strategies like binge eat-
ing. Regardless of the directionality of the asso-
ciation, increasing interoceptive awareness may 
be an important component of treatments target-
ing affect regulation [35–37]. One study which 
investigated the link between participants’ dis-
positional mindfulness and eating behavior 
found that dispositional mindfulness was associ-
ated with more restrained, and less emotional 
and external eating behavior in obese outpa-
tients, above and beyond depression and anxiety 
symptoms [38]. This finding strengthens the 
premise that increasing mindfulness may lead to 
decreased problem eating, and thereby weight 
loss and/or healthier food choices. Please see 
Kristeller and Epel [39] for a detailed review of 
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the theory and research underpinning the use of 
mindful eating for individuals who are overweight 
or obese and struggle with problem eating.

In addition to the links between emotion 
dysregulation/avoidance and externally cued eat-
ing with problem eating, a complementary ratio-
nale for mindful eating may be found in our 
understanding of the body’s biological stress 
response, which has been associated with increased 
feelings of hunger, preference for high-fat and 
high- sugar foods, and abdominal fat deposition 
[40]. Thus, another mechanism for mindfulness 
meditation’s effectiveness may be through its 
ability to attenuate the biological stress response 
and improve adaptive responding to stress. Please 
see Flow Chart 17.1 for an illustration.

17.4  Outcome Research

17.4.1  Overview

Mindfulness approaches have been shown to be 
effective treatments for psychological and physi-
ological symptoms in patient populations includ-
ing depression, anxiety, and stress [41, 42] with 
moderate effectiveness [43] and the body of 
research evidence for specific mindful eating 
interventions is preliminary but promising. 
Mindful eating interventions tend to be modeled 

after MBSR and MBCT and as such are usually 
delivered in multi-session closed groups to allow 
participants to share their experiences and for 
delivery of the intervention to multiple individu-
als at one time.

Outcome research that measures change in 
BMI, eating behaviors, and psychological cor-
relates such as anxiety and depression has been 
published on several mindfulness-based treat-
ments for eating disorders and problem eating. 
These are summarized below. Based on the 
description of treatment in these papers, they 
appear to share common practice elements such 
as mindful breathing and eating, body scan 
meditations, gentle yoga, didactics about 
healthy eating, and eating-related CBT tech-
niques. Interventions that specifically incorpo-
rate mindful eating into all or most sessions 
should be used with individuals with eating con-
cerns, as compared with mindfulness interven-
tions such MBSR and MBCT that do not have 
this specific focus [44].

Mindful eating interventions tend to encourage 
moderation in food choices and the inclusion of 
small portions of the high-fat, high-sugar, and 
high-salt foods that individuals typically binge on. 
These foods are used in mindful eating practice so 
participants learn to eat them slowly and with full 
awareness [45]. This is in contrast to typical diets 
that exclude certain foods or food group and to the 

Flow Chart 17.1 Summary of mechanisms of change for mindful eating interventions
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food addiction model, which advocates abstaining 
from “addictive” foods [46].

Mindful eating interventions incorporate a 
variety of therapeutic components, making it 
difficult to identify which component or compo-
nents are responsible for clinical outcomes. So 
far, dismantling studies, which seek to compare 
a treatment with and without elements that are 
purported to be of therapeutic benefit, have not 
been done. Therefore, it is difficult to establish 
the superiority of any one treatment protocol in 
particular, especially without the availability of 
detailed protocols. The main exception to the 

lack of protocol availability is Mindfulness- 
Based Eating Awareness Training (MB-EAT) 
developed by Kristeller and Hallett [47] to treat 
binge eating disorder and related problem eat-
ing. At this time, MB-EAT is the only research-
based mindful eating protocol that is disseminated 
in its entirety through organized teacher-training 
courses. MB-EAT is also the mindful eating pro-
tocol that has generated the greatest number of 
publications [21, 47–49]. Please see Table 17.1 
for a summary of the components of mindful 
eating-related mindfulness exercises used in 
MB-EAT.

Table 17.1 Components of MB-EAT: principles and related exercises (Kristeller & Wolever, 2011)

Concept/principle Component Session Exercise

1. Cultivating mindfulness

(a) Cultivate capacity to direct 
attention, be aware, disengage 
reactivity, and be 
nonjudgmental

(a) Mindfulness meditation 
practice

1–10 (a) Sitting practice in 
session. Meditation 
homework

(b) Cultivate capacity to bring 
mindfulness into daily 
experience, including eating

(b) “Mini-meditations.” 
General use of mindfulness

2–10 (b) “Mini-meditation” 
use. Brief practice in all 
sessions

(c) Cultivating/engaging inner 
and outer “wisdom”

(c) Meditation practice/
mindfulness in daily life

All sessions (c) Encouragement of 
insight. Wisdom meditation 
(Session 10)

2. Cultivating mindful eating

(a) Bring mindful attention 
and awareness to eating 
experience. Recognizing 
mindless eating

(a) Meditation practice. 
Mini-meditations. Chain 
reaction model

1–10 (a) Wide range of 
practices (see below for 
specifics)

(b) Cultivate taste experience/
savoring and enjoying food

(b) Mindfully eating raisins. 
All mindful eating experiences

1, 2, 4, 6, 7, 9 (b) Raisins: cheese and 
crackers; chocolate; fruit 
and veggies; “favorite 
food”; pot-luck/buffet 
homework

(c) Cultivate awareness of 
hunger experience

(c) Hunger awareness 3 (c) Hunger meditation; 
homework

(d) Awareness and cultivation 
of sensory-specific satiety/taste 
satisfaction

(d) Training in sensory- 
specific satiety, both in and out 
of session

4, 7 (d) Taste satisfaction 
“meter”

(e) Making mindful food 
choices, based on both “liking” 
and health

(e) “Inner wisdom” and “outer 
wisdom” in regard to food 
choice. Mindful decrease in 
calories

2, 4–6, 7 (e) Choice: chips, 
cookies, or grapes. Mindful 
use of nutrition info. 500 
Calorie Challenge. 
Managing social influences

(f) Awareness and cultivation 
of fullness experience

(f) Mindfully ending a meal 1–6 (f) Fullness awareness/
ratings

(g) Awareness of negative 
self-judgment regarding eating. 
Cultivate nonjudgmental 
awareness of eating experience

(g) Eating challenging foods. 
Identifying cognitive distortions

2–6, 9, 10 (g) Identifying “black and 
white” thinking; “surfing 
the urge”

(continued)
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17.5  Mindful Eating for Problem 
Eating

Recent reviews have concluded that mindfulness 
approaches can improve outcomes in individuals 
with problem eating [50, 51]. In interventions 
ranging from 1 to 24 sessions and with 7–150 
participants, mindfulness practice effectively 
decreased binge eating and emotional eating in 
populations engaging in this behavior. These 
interventions have been used with both patient 
and non-patient participants and with overweight 
and obese participants.

In any early outcome study, Kristeller and 
Hallett [47] used MB-EAT with 18 overweight/
obese women (average BMI = 40) with binge eat-
ing disorder. They found a significant improve-
ment in participants’ perceived control of eating 
and awareness of hunger and satiety cues. After 
the seven session intervention run over 6 weeks, 
only four participants still met criteria for BED 
and remaining binges decreased substantially in 
size. There were no significant changes in weight 
however, prompting the authors to incorporate 
more information and skill building regarding 
nutrition and food choices in future groups. 

The amount of time participants practiced 
mindfulness was related to outcomes. Since the 
publication of this study, several others have been 
run and disseminated.

For example, Daubenmier et al. [52] investi-
gated the use of a mindful eating intervention 
with 47 overweight/obese women who were ran-
domly assigned to a 4-month intervention or a 
wait list group to explore effects of a mindful eat-
ing program for stress eating. Participants 
improved in mindfulness, anxiety, and externally 
based eating but did not differ on average cortisol 
awakening response (CAR), weight, or abdomi-
nal fat over time. However, obese treatment 
participants showed significant reductions in 
CAR and maintained body weight while obese 
control participants had stable CAR and gained 
weight. Improvements in mindfulness, chronic 
stress, and CAR were associated with reductions 
in abdominal fat.

In a follow-up study, Kristeller et al. [53] con-
ducted an RCT of MB-EAT for 150 individuals 
with an average BMI of 40.3, 66 % of whom met 
DSM-IV-TR criteria for BED. The comparison 
groups were a psychoeducational/cognitive 
behavior intervention and a wait list control. 
Weight management was briefly discussed in 

Table 17.1 (continued)

Concept/principle Component Session Exercise

3. Cultivating emotional balance

(a) Cultivate awareness of 
emotions and emotional 
reactivity

(a) Learn to identify and 
tolerate emotional triggers

3–5, 9, 10 (a) Mindfulness practice; 
chain reaction model; 
mini-meditations

(b) Meeting emotional needs 
in healthy ways

(b) Behavior substitution; 
modifying comfort eating

Most sessions (b) Emotional eating 
visualization. Savoring 
food

4. Cultivating self-acceptance

(a) Acceptance and non-self- 
judgment of body/self- 
regulation/gentle exercise

(a) Relationship to the body 1, 3–5, 8 (a) Breath awareness; 
body scan practice; healing 
self-touch; chair yoga; 
pedometers; mindful 
walking

(b) Recognition of anger at 
self and others. Acceptance of 
self/others

(b) Exploring feeling and 
thoughts toward self and others

4, 5, 10 (b) Loving kindness 
meditation. Forgiveness 
meditation. Discussion

(c) Recognizing and engaging 
capacity for growth. 
Self-empowerment

(c) Cultivating and honoring 
wisdom in self

All Sessions (c) Wisdom meditation. 
Discussion throughout
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both the psychoeducation and MB-EAT groups 
but were not the focus of either treatment. The 
MB-EAT and psychoeducation participants 
showed comparable improvement after 1 and 4 
months post-intervention on bingeing and depres-
sion. At 4 months posttreatment, 5 % of those 
who had met criteria for BED in the MB-EAT 
continued to meet criteria for BED, compared 
with 24 % of those in the psychoeducation group. 
Amount of mindfulness practice predicted 
improvement on weight loss and other variables. 
In terms of weight loss, 29 % in the psychoeduca-
tion group and 38 % in the MB-EAT group lost 
5 lbs or more during the course of the study. 
There was an overall pattern of larger effect sizes 
for the MB-EAT group as compared to the psy-
choeducation group on measures of reactivity to 
food including disinhibition and hunger, indicat-
ing greater self-regulation and behavioral control 
in the MB-EAT group.

Bush et al. [54] developed a 10-week group 
intervention integrating mindfulness and intui-
tive eating skills for 124 female employees at a 
university. Participants with anorexia and buli-
mia were excluded. The goal of the intervention 
was to reduce body dissatisfaction and decrease 
problematic eating behaviors. Participants in the 
treatment condition in comparison to wait list 
controls reported higher levels of body apprecia-
tion and lower levels of problem eating. In addi-
tion, mindfulness scores served as a partial 
mediator of change in outcomes.

Finally, Kidd et al. [55] used an 8-week mind-
ful eating group intervention to investigate 
changes in mindful eating, self-efficacy for 
weight loss, depression, weight loss, body fat, 
and blood pressure in 12 obese women who 
lived in an urban area. A focus group was con-
ducted afterwards to understand the participants’ 
experiences with mindful eating. The only mea-
sured variable that improved statistically was 
self- efficacy over weight loss. Thematic analy-
ses of the focus group content confirmed 
increased self- efficacy over weight loss, and the 
participants described improvements in mood, 
food choices, and eating behavior. Those who 
reported applying mindfulness skills reported 

the greatest change in BMI, mental health, and 
decreased emotional eating.

17.6  Mindful Eating for Weight 
Loss

While evidence that mindful eating improves 
problem eating is consistent across studies and 
various participant populations, evidence for 
weight loss is mixed. Mindfulness interventions 
that do not integrate nutrition information or 
weight management guidance tend not to pro-
duce weight loss. Not surprisingly, of those 
mindful eating studies that did incorporate 
weight-loss strategies and where weight loss is a 
goal, participants lost weight [56, 57].

For example, Dalen et al. [56] developed a 
6-week group protocol that combined mindfulness 
meditation, nutrition information, light yoga, 
walking meditation, group eating exercises, and 
group discussion along with brief daily meditation 
and mindful eating practice for homework. They 
assessed changes in BMI, eating behavior, psy-
chological distress, and the physiological makers 
of cardiovascular risk in their ten participants. 
Post-intervention, participants reported statisti-
cally significant increases in mindfulness and cog-
nitive restraint around eating as well as statistically 
significant decreases in weight, binge eating, 
depression, and C-reactive protein.

Out of the ten intervention studies on mindful 
eating reviewed by Katterman et al. [50] that mea-
sured weight as an outcome, six provided educa-
tion on energy balance, nutrition, or exercise, and 
only one included behavioral weight loss tech-
niques such as problem-solving and encouraging 
behavioral goal-setting [58]. Among the interven-
tions where weight loss was observed, weight loss 
served as a primary outcome of the intervention 
and treatment included either nutrition education 
alone [56, 57] or nutrition  education plus teaching 
behavioral strategies [58]. Thus, while weight 
loss may occur when it was a primary outcome, 
there is no evidence that weight loss occurs in 
response to mindfulness training in the absence of 
a specific focus on weight.
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17.7  Mindful Eating with Bariatric 
Surgery Patients

Obese individuals who pursue bariatric surgery 
report high rates of problem eating including loss 
of control over eating, binge eating, and chronic 
overeating [59, 60]. Even when individuals do 
not meet full criteria for an eating disorder, these 
disordered eating patterns can prevent optimal 
adherence to postsurgical eating guidelines, thus 
contributing to eventual weight regain [61–63]. 
While the first year after surgery for most patients 
is characterized by rapid weight loss, once 
patients transition to weight maintenance, presur-
gery eating problems may recur. About 20 % of 
postoperative patients experience insufficient 
weight loss [64], frequently defined as less than 
50 % excess weight loss [65–67].

Given that weight loss with bariatric surgery is 
associated with the improvement or resolution of 
medical comorbidities as well as improvements 
in patient-reported quality of life [68], weight 
regain is of primary concern for these patients, 
their families and health care providers. In one 
study following gastric bypass patients over an 
average of 28 months, 79 % regained some 
weight after reaching their lowest weight and 
15 % experienced a weight increase of 15 % of 
more from their lowest weight [69]. Eating- 
related factors associated with weight regain 
include binge eating [27], lack of control over 
food urges, [69] and eating in response to painful 
affect [70, 71], making mindful eating appropri-
ate for this population too. Indeed, Levin et al. 
[72] investigated mindfulness and problematic 
eating in 820 patients seeking bariatric surgery 
and found that greater mindfulness was related to 
less binge and emotional eating, as well as less 
habitual overeating and grazing. Acting with 
awareness, a facet of mindfulness, was consis-
tently related to eating behavior.

One mindful eating group intervention study 
has so far been published with post-bariatric sur-
gery patients. The group was conducted in a hos-
pital setting for ten weekly sessions of 75 min 
each and incorporated CBT strategies such as 
regular eating, keeping an eating journal that 

included associated thoughts and feelings, 
controlling portion sizes, and removing trigger-
ing foods from the home. Mindful eating prac-
tices were facilitated in each session to improve 
awareness of reactions to food and eating. The 
group was composed of seven patients who had 
either undergone gastric bypass or banding and 
who reported subjective binges with loss of con-
trol and eating to manage emotions. Post-
intervention, patients reported improvements in 
eating, emotion regulation, and depression, 
changes that theoretically should help patients 
reduce problem eating and thus prevent weight 
regain. There was a modest reduction in the par-
ticipants’ overall weight [73].

17.8  Integrating Mindful Eating 
in Individual Psychotherapy

While the majority of research studies investigat-
ing mindful eating have been on group interven-
tions, it is also possible to integrate mindful 
eating practices into individual therapy sessions. 
Indeed, Martin [74] proposed that mindfulness is 
the core of psychotherapy process.

A growing body of literature has examined the 
benefits [75–77]. In many MBIs, such as MBSR, 
MBCT and MB-EAT, “The Raisin Exercise” [2] 
is commonly used to introduce participants to the 
practice of mindfulness and to engage fully with 
all of their five senses. Other mindful eating exer-
cises can be incorporated into individual therapy 
sessions such as rating hunger levels, fullness and 
taste satiety [21, 48, 78–80]. Please see Script 1 
for a mindful eating script that may be used with 
individuals or groups.

As with the delivery of all MBIs, it is impera-
tive that mindful eating interventions be facili-
tated by clinicians trained in the principles of 
mindfulness, specifically mindful eating, and that 
clinicians develop and maintain a formal and 
informal mindfulness practice of their own [81]. 
More importantly, mindfulness can cultivate clin-
ically beneficial qualities in psychotherapists, 
such as self-attunement, affect tolerance, empathy, 
openness, acceptance, and compassion [82, 83]. 
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The role of the psychotherapist’s mindfulness 
practice, therefore, would optimize the therapeu-
tic relationship/alliance and produce better out-
comes (e.g., symptom reduction) for the client.

17.9  Application of Mindfulness-
Based Techniques

Betty attended all ten sessions of MB-EAT and 
participated well by sharing her mindful eating 
experiences, insights, and challenges to the big-
ger group. She completed her homework daily, 
which included formal (e.g., Body Scan, Sitting) 
and informal (e.g., Mindful Walking, Eating) 
mindfulness meditations exercises which lasted 
between 15 and 30 min and other pleasurable 
activities that did not involve food.

Betty’s binge eating and overall intake of food 
decreased gradually over the course of the pro-
gram. Her self-reported frequency of binge eat-
ing episodes decreased from eight per month to 
two per month at 4 months posttreatment. 
Grazing and emotional eating also declined from 
5 times per week to a maximum of 2 per week. 
She lost 5 kg (to 75.91 kg) within 3 months fol-
lowing posttreatment, bringing her BMI to 29.6 
and her diabetes improved.

At 4 months posttreatment, Betty indicated 
that since participating in MB-EAT she has 
noticed positive changes in the way she appreci-
ates food. She reported taking the time prior to 
eating a snack or meal to briefly meditate and 
attend to her hunger signals. This has helped her 
to decrease her portion sizes and to savor her 
meals by slowing down/chewing thoroughly 
while eating. Betty stated that instead of purchas-
ing foods impulsively at the supermarket, she has 
developed more awareness and outer wisdom in 
making healthier nutritional choices. She has also 
become less critical of herself when she does 
overeat and takes the time to gently observe her 
experiences rather than catastrophizing. Her fam-
ily commented on her ability to be more asser-
tive, calmer, and less reactive in stressful 
situations. Betty stated, “I used to cry uncontrol-
lably when I was stressed but now I totally bypass 
the crying fit and just breathe!”

Betty attributed her changes to eating by 
“being present in the moment,” taking the time to 
pause before eating, paying attention to her hun-
ger signals and practicing mindfulness medita-
tion daily. She further found the group pot-luck 
to be especially helpful in allowing her to select 
foods without judgment and “savoring the fla-
vors.” She was able to use these new skills when 
attending dinner gatherings with her friends and 
family.

17.10  Summary

• The rationale for mindful eating interventions 
comes from evidence that obesity resulting 
from problem eating can be caused by emo-
tional eating, lack of interoceptive awareness 
and externally cued eating. The body’s bio-
logical stress response may also contribute to 
obesity and may be modified through mind-
fulness practice.

• Outcome research on mindful eating is limited 
but promising. Mindful eating interventions 
appear effective at treating problem eating asso-
ciated with weight gain. To facilitate weight 
loss, information on nutrition and strategies for 
regulating eating should be incorporated.

• Patients should be educated that while weight 
loss may result from mindful eating, this is not 
the only goal of the practice. Rather, it is a 
means by which to develop a new relationship 
with food and themselves.

• Mindful eating interventions should be deliv-
ered by clinicians trained in the principles of 
mindfulness, specifically mindful eating. It is 
also imperative that clinicians develop a  formal 
and informal mindfulness practice of their 
own.

 Appendix

 Script 1: Mindful Eating Meditation

This meditation is designed to help you cultivate 
mindful eating by engaging in all of your five 
senses while eating. This practice is also a helpful 
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way for you to develop a healthy and pleasurable 
relationship with food.

Prior to eating a meal or snack, please take a 
few moments to settle into a relaxed sitting posi-
tion, with your food placed in front of you, either 
on a table or on your lap (10 s).

Allow your back to adopt an erect and com-
fortable posture (5 s). If you are sitting on a chair, 
place your feet flat on the floor, with your legs 
uncrossed (5 s). If you feel comfortable, gently 
close your eyes fully or partially (5 s).

Take three deep breaths to settle into your 
body and into this present moment (5 s).

YOU CAN BEGIN BY NOTICING the way 
your breath is moving in the body (10 s). 
Breathe from your diaphragm, or lower stom-
ach, rather than the chest (10 s). If you like, 
you can put your hand on your stomach and 
feel the way it moves with the breath (10 s). 
You may notice that as you breathe in the stom-
ach rises…and as you breathe out it falls (5 s). 
Spend a few more moments exploring these 
breathing sensations (5 s).

On you next in-breath, focus your attention on 
your stomach and assess your baseline hunger. 
Ask yourself: On a scale of 0–10, with 0 being 
“not hungry at all” and 10 being “extremely hun-
gry,” how hunger am I? And how do I know?

SIGHT: When you are ready, open your eyes 
and imagine that you are seeing these food(s) for 
the first time, being open and curious to whatever 
arises (10 s). As you breathe in and out, notice the 
colors, shapes, and textures of the food in front of 
you (10 s).

TOUCH: Breathing in, focus your attention 
now to your sense of touch. Using utensils or 
your hands, pick up the food and either feel the 
texture against your lips or between your fin-
gertips (5 s). Continue to pay attention to your 
sensation of touch for the next few moments 
(10 s).

SMELLS: On your next in-breath, shift your 
concentration to noticing the smells of the partic-
ular food(s) (10 s). Bring the food(s) to your nose 
and inhale deeply. Continue to breathe and focus 
on the slightest of scents…allowing them to come 
to you. As best as you can, be aware of any feel-

ings, sensations, or thoughts that are arising and 
let them be just as they are, without trying to 
change it (10 s).

TASTE: When you are ready, shift your atten-
tion from awareness of smells to awareness of 
taste (10 s). Place the food(s) in your mouth and 
begin to chew, observing any flavors that arise. 
Allow yourself to experience and savor the taste. 
As best as you can, pay attention to how the tex-
ture of the food(s) change as you are chewing and 
breaks down with every bite.

SOUNDS: While you are chewing, notice the 
sound(s) that the food(s) is making. Be open and 
receptive to those sounds that may arise while 
you are eating, without naming or labeling them. 
Whenever you become aware that the mind has 
wandered, gently acknowledge where the mind 
has gone to and as best as you can, return to your 
practice of eating mindfully. Continue to chew 
your food(s). When you are ready to swallow, 
feel the sensation as the food(s) slides down your 
throat. If you like, you can imagine the food in 
your stomach.

Now rate your hunger levels on a scale from 0 
to 10. Do you notice any changes?

You can continue to eat in this way for another 
few bites or if you like, until you finish your 
snack/meal. Remember that you can always 
return to this mindful eating practice anytime 
you wish.

 Checklist 1: Remember “MANGER” 
(French = To Eat)

 1. Mindful check in with one’s body, emotions, 
thoughts, and hunger levels (Scale, 1–10, with 
1 being “not hungry” at all and 10 being 
“starving”).

 2. Access, observe, and savor food with five 
senses: sight, smell, sound, taste, and touch.

 3. Nourish your body with “just enough” food.
 4. Gently investigate your hunger throughout 

eating.
 5. Eat slowly and chew thoroughly.
 6. Recognize and listen to your inner and outer 

wisdom.

17 Mindful Eating for Severe Obesity
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Case Vignette

Mrs. Jones is a 48-year-old teacher who is 
married with two children. She was referred 
by her physician for bariatric surgery, and 
at the time of the initial assessment, her 
body mass index (BMI) was 48 kg/m2. She 
had a history of depression and occasionally 
had eating binges. She also had type 2 
diabetes and reported significant joint pain. 
When asked about her expectations 
regarding the surgery, she hoped that she 
would lose 100 pounds by the end of the 
first year (BMI = 32 kg/m2) and that her 
diabetes would go into remission. Her 
surgery went smoothly, and she did not 
experience dumping syndrome or any other 
significant complications following the 
surgery. In fact, she reported that she was 
able to eat some “junk food” relatively 
soon after her surgery, as well as larger 

portion sizes than she had expected. She 
was disappointed that she was still able to 
continue some of her old unhealthy eating 
habits and reported that she wished in some 
ways that she did experience dumping 
syndrome to deter her from eating 
unhealthy foods and large portions.

Although she made some unhealthy 
food choices and occasionally ate large 
portions of food, her eating habits had 
actually improved significantly. In addition, 
she was working out with a personal trainer 
once to twice a week plus exercising on her 
own; her strength and cardiovascular 
fitness had improved significantly, and she 
was training for a 5 km race. She lost 
approximately 70 pounds in the first 8 
months following surgery (BMI = 37 kg/
m2), her diabetes went into remission, and 
her joint pain had reduced significantly. 
Despite these improvements, she was 
beginning to give up hope that she would 
be able to lose 100 pounds in the first year 
(perhaps even ever) because she was 
informed prior to surgery that the most 
drastic weight loss occurs within the first 
6–12 months following surgery. In speaking 
with other bariatric patients, she felt other 
people were making much greater progress 
than she was, and this left her feeling 

(continued)
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disappointed and discouraged. She began 
to have thoughts such as “I should have lost 
more weight by now”, “I am never going to 
reach my goal weight”, and “I am going to 
regain all of my weight and then some.” 
She found this last thought particularly 
distressing because it made her think, 
“Why bother continuing to work so hard 
then?” At her most recent weigh-in at the 
clinic, her weight loss had plateaued. She 
reported that she had not been exercising as 
much the past few weeks and had a few 
episodes of emotional overeating.

(continued)

18.1  Introduction

In this chapter, we provide an overview of cogni-
tive behavioural therapy (CBT), the rationale for 
integrating it into the management of severe obe-
sity, and examples of CBT strategies that can be 
helpful in working with patients with severe obe-
sity. We then review the empirical evidence sup-
porting the effectiveness of CBT in patients with 
severe obesity (both surgical and non-surgical 
populations). Finally, we use a case example to 
illustrate the application of CBT techniques in 
clinical practice.

18.2  Overview of Cognitive 
Behavioural Therapy

Cognitive behavioural therapy (CBT) is a short-
term, psychosocial intervention that is based on 
the premise that thoughts (cognitions), emotions, 
and behaviours are all interconnected [1]. The 
way an individual appraises a situation influences 
his/her emotional response and subsequent 
behaviour. Conversely, an individual’s behav-
ioural response affects his/her cognitions and 
emotional responses, thus creating a potentially 
vicious feedback cycle. The cognitive behav-
ioural model posits that “cognitive distortions” 
(i.e., distorted thoughts) are at the root of psycho-

pathology [1]. For example, having a thought 
such as “I am never going to lose weight”, might 
lead to feelings of pessimism, helplessness, sad-
ness, and frustration, which in turn lead to with-
drawing from social and recreational activities 
and engaging in emotional overeating or binge 
eating. This behaviour can then create a self-ful-
filling prophecy, such that increased food con-
sumption provides some objective evidence to 
support the thought, “I am never going to lose 
weight,” which subsequently amplifies negative 
emotions that further increase vulnerability to 
maladaptive eating behaviours.

Cognitive behavioural therapy is a skills- 
based intervention that focuses on the here-and- 
now. That is, it focuses on the factors that 
currently maintain problematic thoughts and 
behaviours to a much greater extent than the 
issues that originally lead to their development. 
Given that cognitions, emotions, and behaviours 
are all interconnected, CBT seeks to disrupt this 
feedback cycle by teaching clients coping skills 
to identify and alter maladaptive cognitions and 
behaviours that perpetuate the cycle of maladap-
tive eating patterns [1]. Cognitive behavioural 
therapy is a collaborative treatment approach in 
that the therapist and client work together to set 
treatment goals that are mutually agreed upon. 
The client is expected to actively participate in 
treatment sessions and practice the coping skills 
between sessions in order to maximally benefit 
from treatment and ultimately become his/her 
own therapist.

18.3  Rationale for Integrating 
CBT into the Management 
of Severe Obesity

Obesity itself is not a mental disorder; however, 
individuals with severe obesity have elevated 
rates of psychopathology, including mood disor-
ders, anxiety disorders, and binge eating disor-
der (BED) [2–5]. In addition to clinically 
significant eating disorders, a high percentage of 
individuals with obesity also endorse maladap-
tive eating behaviours such as emotional over-
eating, grazing, and loss of control eating [6, 7]. 

S.E. Cassin and M. Atwood



247

A proposed mechanism that accounts for this 
relationship is the tendency for people to eat as a 
means of coping with emotional difficulties [8–
10]. Thus, in order to maintain weight loss, it is 
important that patients learn coping skills to bet-
ter manage emotional difficulties. Major clinical 
guidelines recommend CBT as the gold standard 
psychosocial treatment for many of the psycho-
logical disorders which are prevalent among 
individuals with severe obesity, including 
depression [11] and binge eating disorder [12], 
and as described later in this chapter, empirical 
research supports the efficacy of CBT for weight 
management.

18.4  Cognitive Behavioural 
Therapy for Severe Obesity

A number of excellent resources exist for learn-
ing about CBT [1], and applying CBT in the 
treatment of binge eating [13], and weight man-
agement [14–16]. Clinical guidelines for the 
management of obesity [17] recommend that the 
following components be included in interven-
tions: goal setting, self-monitoring, physical 
activity, stimulus control, problem-solving, 
assertiveness, cognitive restructuring (i.e. modifi-
cation of distorted thoughts), relapse prevention, 
and strategies for dealing with weight regain.

18.4.1  Introduction to CBT and Goal 
Setting

Cognitive behavioural therapy should begin with 
an introduction to CBT and presentation of a cog-
nitive behavioural model that explains some of 
the factors that have been implicated in overeat-
ing and weight gain [18]. The model should be 
tailored to the individual client, and focus on the 
factors that currently maintain his/her maladap-
tive eating behaviours (e.g., cognitive distortions, 
negative emotions, high levels of dietary restraint). 
The CBT model is used to illustrate the feedback 
cycle that exists, whereby overeating is reinforced 
by temporary relief or pleasure, but then followed 
by negative emotions that subsequently increase 

vulnerability for further overeating. Collaborative 
goal setting should then be used to develop treat-
ment goals focused on improving eating behav-
iours. For example, treatment goals might include 
reducing binge eating or emotional eating, and in 
order to do so, it would be important to eat healthy 
meals and snacks at regular time intervals (e.g., 
self- monitoring using food records, engaging in 
normalized or “mechanical” eating), schedule 
pleasurable activities as alternatives to eating 
(e.g., activity scheduling, self-care), plan for dif-
ficult eating situations (e.g., stimulus control, 
problem-solving, assertiveness training), and 
reduce susceptibility to overeating by identifying, 
challenging, and altering maladaptive thoughts 
(e.g., cognitive restructuring) [14, 18].

18.4.2  Self-Monitoring and Using 
Food Records to Normalize 
Eating

Clients begin self-monitoring their eating behav-
iours using food records early in treatment. Food 
records are daily journals which are used to mon-
itor the time and location of each episode, the 
amount and type of food or liquid consumed, the 
type of eating episode (e.g., snack, meal, binge, 
graze), and the context of eating episode (e.g., 
thoughts, emotions, situation). The purpose of 
the food records is to increase awareness of eat-
ing behaviours, identify maladaptive patterns in 
eating behaviours (e.g., skipping meals which 
increases vulnerability to subsequent overeating, 
grazing at home after work in the evening rather 
than sitting down for a proper meal), change eat-
ing behaviours, and monitor progress over time. 
Some of the recommendations for normalized 
eating including consuming three meals and two 
to three snacks per day, consuming something 
every 3–4 hours, and not grazing in between eat-
ing episodes. In addition, to reduce vulnerability 
to mindless eating, clients are encouraged to eat 
in a designated eating area (e.g., dining room 
table) and without distractions (e.g., no televi-
sion, computer, telephone).

In addition to monitoring their food consump-
tion, clients also begin monitoring their weight. It 
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is not uncommon for individuals with obesity to 
either avoid the scale altogether or to weigh 
themselves too frequently, both of which can be 
maladaptive. Clients are encouraged to weigh 
themselves once per week at the same day and 
time so that they have a mechanism in place to 
receive regular feedback on their eating behav-
iours. Given that fluctuations can occur for a vari-
ety of reasons from week to week, clients are 
encouraged to plot their weight on a graph and 
examine monthly trends.

18.4.3  Scheduling Pleasurable 
and Self-Care Activities

Eating can provide a temporary sense of pleasure 
and be used to regulate negative emotions, such 
as depression, anxiety, anger, and boredom [10, 
19, 20]. In order to make long-term changes to 
eating behaviours, it is important to find other 
pleasurable activities that can be used to ride out 
urges to overeat, reduce vulnerability to overeat-
ing (e.g., by improving mood), and enrich the cli-
ent’s life outside of food. Clients are encouraged 
to create a list of potentially pleasurable activi-
ties, and ideally the list should include a variety 
of activities that are incompatible with eating, 
require physical movement, are inexpensive, do 
not require other people, and can be engaged in at 
any hour. This is to ensure that the client has 
some ideas for activities that can be used to ride 
out a late night urge to overeat while alone.

In addition to regularly engaging in pleasur-
able activities that do not centre on food, it is 
important that clients practice good self-care 
habits to reduce vulnerability to overeating, 
including exercising regularly, socializing regu-
larly, practicing good sleep hygiene, limiting 
consumption of alcohol, and avoiding illicit psy-
choactive substances [14].

18.4.4  Planning for Difficult Eating 
Situations

As part of treatment, clients identify the places, 
people, and foods that make it challenging to eat 

healthy, and learn problem-solving skills to help 
anticipate and troubleshoot such challenges. For 
example, a client may identify that he/she will be 
at greater risk of overeating at an upcoming holi-
day party. Problem-solving worksheets can be 
used to brainstorm and evaluate some options for 
reducing the risk, such as consuming food before 
the party to reduce hunger, contributing some 
healthy foods to the party, socializing away from 
the food table, and enlisting some social support. 
If a client is concerned that others might put on 
pressure to overeat during the holidays, assertive-
ness skills can be used to politely but firmly 
refuse requests.

Stimulus control refers to a number of strate-
gies designed to reduce temptation to overeat-
ing, such as restructuring the environment. For 
example, a client who has a “junk food” cup-
board at home and frequently engages in mind-
less eating in front of the TV at night could be 
encouraged to replace the contents of the cup-
board with some healthier alternatives, and to 
meet up with a friend to share a treat at a café 
after dinner instead. In order to maintain long-
term changes to eating habits, it is important to 
incorporate all foods into a flexible meal plan 
and not avoid “forbidden foods” altogether. 
Thus, it is important to develop a plan to enjoy 
treats in moderation when the temptation to 
overeat is relatively low.

18.4.5  Using Cognitive Restructuring 
to Reduce Vulnerability 
to Overeating

In addition to changing behaviour, CBT focuses 
on teaching clients skills to identify, evaluate, 
and challenge negative thoughts that intensify 
negative emotions and lead to maladaptive behav-
iours. As mentioned, the cognitive behavioural 
model assumes that “cognitive distortions” or 
distorted thoughts are at the root of 
 psychopathology [1]. Below are some examples 
of cognitive distortions:

• “If I have one bad food, I’ve totally blown my 
diet”—All-or-nothing thinking
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• “I always blow my diets, nothing I try ever 
works”—Overgeneralizing

• “I’ve totally blown my diet” (went off track 
for 1 day, despite eating healthy the rest of the 
week)—Mental filter, disqualifying the 
positive

• “No matter what I try, I won’t be able to lose 
weight”—Fortune-teller error

• “If I have one bad food, I will regain all my 
weight and nothing else will ever work for 
me”—Catastrophizing

• “I feel fat, therefore I must have gained 
weight”—Emotional reasoning

• “I should have lost more weight by now”—
Should statement

Patients are taught to use cognitive restructur-
ing worksheets such as “thought records” 
(adapted from Burns [21] and Greenberger and 
Padesky [22]) to evaluate the evidence support-
ing and not supporting their negative thoughts, 
and to generate more neutral, adaptive, and bal-
anced thoughts that acknowledge the evidence on 
both sides. The goal of cognitive restructuring is 
to replace negative thoughts with more benign 
interpretations in order to reduce the intensity of 
negative emotions and engage in more adaptive 
behaviours.

18.4.6  Relapse Prevention

Prior to terminating CBT, clients are taught 
relapse prevention skills including identifying 
the progress they have made, identifying triggers 
for maladaptive eating behaviours and early 
warning signs that maladaptive eating behav-
iours are returning, distinguishing between a 
lapse and a full relapse, reviewing the CBT strat-
egies and handouts, and setting additional goals 
to continue working on following treatment. The 
goal of CBT is to teach clients to become their 
own therapists in order to maintain their prog-
ress following treatment, and clients are encour-
aged to regularly schedule self-therapy sessions 
following treatment in order to continue the 
work [1].

18.5  Empirical Evidence 
for Cognitive Behavioural 
Therapy in Obesity 
Management

18.5.1  Cognitive Behavioural 
Therapy for Individuals 
with Obesity

Randomized controlled trials (RCTs) examining 
the efficacy of CBT for individuals with severe 
obesity demonstrate that CBT is more effective in 
reducing weight as compared to a wait list con-
trol group (WLC). For example, Marchesini and 
colleagues [23] found that 12 weekly sessions of 
CBT delivered to 92 patients resulted in an aver-
age weight loss of 9.4 kg; in contrast, patients in 
the WLC group (n = 76) did not exhibit a signifi-
cant decrease in weight (M = 0.6 kg). The CBT 
group also exhibited significant and superior 
improvement in health-related quality of life. 
Stahre and Hällström [24] found comparable 
results after a 10-week group CBT programme. 
Specifically, using a completer analysis, they 
found that patients in the CBT group lost an aver-
age of 8.5 kg at post-treatment and 10.4 kg by 
1.5-year follow-up. In contrast, patients in the 
WLC group gained an average of 2.3 kg by 1.5- 
year follow-up.

Cognitive behavioural therapy has also been 
shown to be superior to usual care (UC). For exam-
ple, Munsch, Biedert, and Keller [25] randomized 
122 patients to one of two groups: (1) 16 sessions 
of CBT or (2) usual care consisting of regular con-
tact with their general practitioner and non-specific 
psychoeducation about weight loss techniques. 
The CBT group demonstrated weight loss of 4.7 % 
of their pre-treatment weight, whereas the UC 
group lost an average of 0.5 % of their pre-treat-
ment weight, and these results were maintained at 
1-year follow-up. Eating pathology (as measured 
by the Three Factor Eating Questionnaire) was sig-
nificantly improved in the CBT group across the 
1-year follow-up period, and positive effects on 
body image were also reported.

In regard to maintenance of weight loss fol-
lowing treatment, CBT has been shown in some 
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studies to be superior to other established treat-
ments, such as behavioural weight loss therapy 
(BWL). Sbrocco, Nedegaard, Stone, and Lewis 
[26] compared group CBT (n = 12) with group 
BWL (n = 12) on weight loss outcomes at post- 
treatment, and 3-, 6-, and 12-month follow-up. 
Patients in the BWL group lost significantly more 
weight (M = 5.6 kg) than those in the CBT group 
(M = 2.5 kg) at post-treatment. At 3-month fol-
low- up, there was no significant difference 
between groups; however, CBT was found to be 
superior to BLW at both 6-month follow-up 
(M = 7.0 kg vs. M = 4.5 kg, respectively) and 
12-month follow-up (M = 10.1 kg vs. M = 4.3 kg). 
More specifically, those in the BWL group dem-
onstrated weight regain in the follow-up period, 
whereas those who received CBT continued to 
lose weight post-treatment. Of note, cognitive 
therapy alone (i.e. without a behavioural inter-
vention component) appears to be less effective 
for weight loss than behavioural therapy; how-
ever, evidence for durable improvements in psy-
chological correlates of obesity, such as 
depression, following cognitive therapy are nota-
ble even in the absence of significant weight loss 
[27, 28].

Another line of research has demonstrated 
that CBT combined with diet and/or physical 
activity treatment components is superior to CBT 
alone [29] and diet and physical activity alone 
[30, 31]. For example, Werrij and colleagues [31] 
randomized 204 patients to either ten weekly ses-
sions of group CBT plus a dietetic intervention 
(CDT) or group dietetic intervention plus physi-
cal exercise (EDT). Patients were examined on 
psychological and physiological variables at 
baseline, post-treatment, and 1-year follow-up. 
Interestingly, based on an intent-to-treat analysis, 
at post-treatment both interventions resulted in 
equivalent, significant improvements in maladap-
tive cognitions, eating concerns, shape concerns, 
weight concerns, dietary restraint, eating pathol-
ogy, depression, and self-esteem. There also was 
a statistically significant reduction in weight in 
both groups (4.1 % for CDT vs. 4.3 % for EDT), 
with no difference between interventions. Most 
psychological benefits were maintained at 1-year 
follow-up in both groups, with the exception of 

dietary restraint and depression. In addition, the 
CDT intervention was found to be superior in 
sustaining changes in weight concerns, eating 
concerns, and weight loss (4.0 % vs. 3.2 %, 
respectively) as compared to EDT, indicating that 
the addition of cognitive behavioural strategies to 
nutritional approaches for weight loss produced 
superior outcomes.

Taken together, these studies demonstrate 
that CBT is more effective in facilitating weight 
loss as compared to WLC (e.g., [23, 24]) and 
usual care (e.g., [25]) and that adding a dietetic 
and/or exercise component can enhance weight 
loss outcomes (e.g., [29, 31]). Further, while 
BWL may demonstrate superior effects on 
weight loss in the short term, CBT yields supe-
rior results in the longer term [26]. Despite these 
positive findings, it is important to note that a 
relatively small proportion of patients achieve 
clinically significant levels of weight loss (i.e. 
5–10% of initial weight) in many studies con-
ducted to date. In addition to weight loss, CBT 
has also been shown to improve health-related 
quality of life [23], eating pathology (e.g., [25, 
31]), and aspects of general pathology [31] in 
individuals with severe obesity.

The prevalence of BED in individuals with 
obesity seeking weight loss treatment is approxi-
mately 30 % [32–34]. Individuals with obesity 
and BED exhibit elevated psychopathology in the 
form of anxiety, depression, low self-esteem, and 
poorer quality of life as compared to those with-
out BED [35, 36]. Currently, CBT is the most 
thoroughly researched and well-supported psy-
chological treatment for this patient population.

Several systematic reviews have reported sig-
nificantly greater reductions in binge eating fre-
quency following CBT as compared to WLC, 
BWL, and pharmacotherapy [37–39]. For exam-
ple, Agras and colleagues [40] reported binge 
eating remission rates of 55 % following CBT as 
compared to 9 % in a WLC group. Further, 
Munsch and colleagues [41] found that CBT was 
superior to BWL with respect to binge eating 
 abstinence rates (80 % vs. 36 %, respectively) at 
post- treatment. Additional studies have found 
similar results at both short-term [42] and longer 
term follow-up [43, 44].
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Binge eating remission rates following CBT 
typically fall between 40 and 60 % [45]. Although 
there is some erosion of therapeutic effects in the 
longer term, remission rates remain high up to 4 
years following treatment completion [46]. There 
appears to be no incremental benefit of the addi-
tion of pharmacotherapy to CBT in increasing 
rates of binge eating remission [42, 47], or in 
sequencing interpersonal psychotherapy or BWL 
following CBT in those who show a suboptimal 
response [38]. There is preliminary evidence that 
more intensive CBT (i.e. 24 sessions) can 
increase binge eating remission rates [48] 
although more research is needed to determine 
the optimal dose of treatment.

In regard to psychological features of BED, 
evidence for the efficacy of CBT on certain 
outcome variables is equivocal. For example, 
some controlled trials have demonstrated 
reductions in dietary restraint following CBT 
[47, 49, 50], whereas others have shown no 
change [40, 48, 51]. According to one review, 
it is more clearly established that CBT in indi-
viduals with obesity and BED results in 
improvements in disinhibited eating as well as 
concerns regarding body shape and weight, 
even in the absence of weight loss [38]. 
Furthermore, CBT is associated with improve-
ments in depression, anxiety, self- esteem, 
interpersonal functioning, and overall quality 
of life [38]. Studies assessing outcomes up to 
1-year following completion of treatment have 
generally reported maintenance of change in 
eating-related psychopathology and general 
psychopathology [38].

Despite notable benefits of CBT on binge 
eating and associated psychopathology, the vast 
majority of controlled trials have reported that 
CBT does not have a significant effect on 
weight loss in individuals with BED [40, 50, 
51]. Studies that have compared CBT to BWL 
have shown support for the latter in reducing 
weight, particularly in the short term. For 
example, Grilo, Masheb, Wilson, Gueorguieva, 
and White [43] randomized individuals with 
obesity and BED to either 16 sessions of CBT 
(n = 45), BWL (n = 45), or CBT followed by 

BWL (n = 35). The BWL intervention produced 
statistically greater, although modest, weight 
loss over the course of treatment (mean BMI 
loses of −0.9, −2.1, and 1.5 kg/m2, respectively) 
and remained superior to CBT in this regard up 
to 1-year follow-up. Other studies have shown 
that any short-term advantage of BWL over 
CBT on weight loss appears to be lost by 
2-years following treatment [41, 44].

In addition to the above noted results, Grilo 
and colleagues [43] found that patients who were 
abstinent from binge eating following treatment 
exhibited greater weight loss. Several additional 
studies have found that patients who experience 
remission of binge eating following CBT demon-
strate superior and sustained weight loss up to 
1-year post-treatment (e.g., [50–53]). Thus, ces-
sation of binge eating appears critical to facilitat-
ing and maintaining weight loss in individuals 
with BED.

A separate line of research had demon-
strated that adding nutritional education and 
physical activity to CBT leads to significant 
reduction in body weight, as compared to CBT 
alone [29, 54]. For example, Fossati and col-
leagues [54] reported a mean weight loss of 
1.5 kg in patients who received CBT plus 
nutritional guidance focused mainly on fat 
restriction, and mean weight loss of 2.8 kg in 
patients who received CBT plus nutritional 
guidance and physical activity. In contrast, 
patients who received CBT alone demonstrated 
mean weight loss of 0.3 kg.

Collectively, the extant literature indicates 
that CBT is superior to WLC, pharmacotherapy, 
and BWL in reducing and eliminating binge eat-
ing in individuals with obesity and BED [37–
39]. CBT also results in durable improvements 
in numerous indicators of eating-related and 
general psychopathology [38]. Although BWL 
appears to be superior to CBT in facilitating 
weight loss, actual reported weight loss is mini-
mal [41–43] and is not maintained at longer 
term follow-up [44]. Lastly, it appears as though 
suboptimal weight loss following CBT is asso-
ciated with continuation of binge eating 
[50–53].
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18.5.2  Cognitive Behavioural 
Therapy for Bariatric Surgery 
Patients

Over the past several decades, bariatric surgery 
has emerged as the most effective treatment for 
severe obesity. However, up to half of patients 
begin to regain weight within 2 years following 
surgery, and in almost one-quarter of cases, 
weight regain is considerable relative to overall 
weight loss [55, 56]. Outcomes following surgery 
appear to depend in part on lifestyle changes 
including adhering to postoperative diet and 
physical activity guidelines [57]. In addition, sev-
eral studies have shown that problematic eating 
patterns (e.g., binge eating, loss of control, emo-
tional eating, grazing) are associated with less 
weight loss and/or more weight regain following 
bariatric surgery [58, 59]. Thus, there has been 
increasing focus in the literature on examining 
the effectiveness of CBT delivered either pre- or 
post-operatively in improving psychological fac-
tors and difficulties adhering to dietary and phys-
ical activity guidelines implicated in poor 
post-operative outcomes. In comparison to 
empirical support for CBT in non-surgical obese 
populations, the literature examining the effec-
tiveness of CBT for bariatric surgery patients is 
still in its infancy.

Two uncontrolled trials [60, 61] have demon-
strated that a group CBT intervention delivered 
to preoperative bariatric patients results in sig-
nificant reductions in binge eating frequency and 
symptomatology (i.e. cognitions, emotions, and 
behaviours as measured via the binge eating scale 
[BES]), as well as reported improvements in anx-
iety, depression, self-esteem, and shape, weight 
and eating concerns. In addition, Ashton and col-
leagues [62] found that patients who exhibited a 
positive response to CBT (i.e., abstinence from 
binge eating episodes and BES score in the mini-
mal range at post-treatment) demonstrated sig-
nificantly greater excess weight loss at both 
6-months and 12-months post-surgery relative to 
patients who did not exhibit a positive response 
to the intervention [62].

Two randomized controlled trials have com-
pared the effectiveness of pre-operative CBT to 

treatment as usual (TAU). Cassin and colleagues 
[63] found that a six-session telephone-based 
CBT intervention improved disordered eating 
behaviours (i.e., binge eating, emotional eating) 
and depression immediately post-treatment, 
whereas the control group reported significant 
increases in emotional eating and depression over 
the same time period. Gade and colleagues [64] 
examined the effectiveness of a ten-session CBT 
group intervention and found that it improved 
BMI, disordered eating behaviours (i.e. emo-
tional eating, uncontrolled eating), depression, 
and anxiety immediately post-treatment. 
However, at 1-year post-operative follow-up, 
CBT was no longer superior to TAU [65]. Thus, 
while CBT demonstrates superior beneficial 
effects pre-surgery relative to TAU, this does not 
necessarily translate to improved outcomes in the 
post-operative period.

Several smaller uncontrolled studies have also 
examined the effectiveness of CBT for improving 
psychological factors delivered in the post- 
operative period. For example, Leahey, Crowther, 
and Irwin [66] found that ten weekly sessions of 
group CBT (which incorporated elements of 
mindfulness-based practice) conducted with 
seven post-operative bariatric patients resulted in 
a reduction in binge eating and depressive symp-
toms, as well as an increase in eating-related self- 
efficacy and emotional regulation. Although 
weight loss outcomes varied across patients, 
overall there was a small improvement in the per-
centage of weight loss patients achieved from pre 
to post-intervention. In a small pilot study, Cassin 
and colleagues [18] found that post-operative 
patients (n = 6) who received a six-session CBT 
intervention reported improvements in binge eat-
ing symptomatology (i.e., cognitions, emotions, 
behaviours), emotional eating, and depressive 
symptoms.

Cognitive behavioural interventions aimed at 
optimizing adherence to dietary and physical 
activity guidelines in bariatric patients are simi-
larly sparse. The limited available evidence to 
date does not support the notion that targeting 
adherence to lifestyle guidelines prior to surgery 
results in beneficial effects following surgery [67, 
68]. However, cognitive behavioural  interventions 
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targeting dietary and physical activity habits may 
be particularly helpful when delivered post-oper-
atively, in order to aid patients in enhancing and/
or maintaining weight loss following surgery. 
CBT delivered postoperatively has been shown to 
produce greater excess weight loss as compared 
to WLC at both 6- (6.6 % vs. 3.4 %, respectively) 
and 12-months (5.8 % and 0.9 %) post-treatment 
[69].

Overall, it is still premature to draw firm con-
clusions regarding the effectiveness of CBT for 
bariatric surgery patients given the relatively 
small literature base. However, the field contin-
ues to grow as the potential role of adjunct psy-
chosocial interventions in enhancing bariatric 
surgery outcomes is increasingly acknowledged. 
Although no studies have directly compared the 
effectiveness of a pre-operative and post- 
operative CBT intervention, a recent review con-
cluded that the evidence is currently strongest for 
post-operative interventions delivered before sig-
nificant weight regain occurs [70]. It will be 
important for future studies to employ larger 
scale RCTs and examine the durability of treat-
ment improvements and the impact of CBT on 
long-term weight loss outcomes.

18.6  Application of Cognitive 
Behavioural Strategies

In working with Mrs. Jones, it would be helpful 
to first review the CBT model and note the rela-
tionship between the trigger (weigh-in), thoughts 
(“I should have lost more weight by now”, “I am 
never going to reach my goal weight”, “I am 
going to regain all of my weight and then some”) 
and mood (disappointed, discouraged), and the 
impact these thoughts could potentially have on 
behaviour (stop exercising and consuming well- 
balanced meals, therefore becoming a self- 
fulfilling prophecy).

Next, it would be helpful to review Mrs. Jones’ 
food records and weight graph for any notable 
changes that might be contributing to her weight 
plateau. If the food records identify that Mrs. 
Jones is regularly engaging in maladaptive eating 
behaviours (e.g., emotional eating, binge eating, 

loss of control eating, grazing), it is important to 
focus on behavioural strategies to reduce overeat-
ing including developing a plan for normalized 
eating, scheduling pleasurable activities in the 
place of overeating, engaging in problem-solving 
to plan for challenging eating situations, and 
using stimulus control techniques to reduce the 
temptation to overeat.

If it appears that Mrs. Jones is being overly 
critical of herself, it would be helpful to identify 
the negative automatic thoughts that are intensi-
fying her feelings of disappointment and discour-
agement, and identify potential cognitive 
distortions (e.g., should statements, fortune-teller 
error, mental filter, discounting the positive). It is 
important to note that negative automatic 
thoughts are often based on some past truth. For 
example, an individual who has regained weight 
following every previous diet attempt would 
understandably predict that any future weight 
loss attempt will have the same outcome. Thought 
records are not meant to dismiss this past evi-
dence, but rather to examine both the evidence 
supporting and not supporting the negative auto-
matic thought, and to use cognitive restructuring 
to generate a more neutral or benign thought that 
leads to more adaptive behaviours.

In Mrs. Jones’ case, some of the evidence sup-
porting the thought, “I am never going to reach 
my goal weight” might include her occasional 
maladaptive eating behaviours and poor food 
choices and her recent weight plateau. Some of 
the evidence challenging the thought might 
include losing 70 pounds in 8 months, the overall 
improvement in her eating behaviours, and her 
regular exercise routine. An example of a bal-
anced countering statement could include: “Even 
though I have not lost as much weight as I had 
originally expected, I have lost a significant 
amount of weight and have made improvements 
in many areas of my life including my eating hab-
its, health, and fitness”. To this end, it could also 
be beneficial to discuss some of the concrete 
improvements beyond her weight (e.g., increased 
strength and physical endurance, reduced joint 
pain, remission of diabetes). The balanced coun-
tering statements are intended to reduce the inten-
sity of negative emotions (e.g.,  disappointment, 
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discouragement) that could potentially lead to 
self-sabotaging behaviours and increase the like-
lihood that the client will persist with weight loss 
efforts.

18.7  Summary and Take Home 
Messages

• CBT is a short-term, psychosocial interven-
tion that is based on the premise that thoughts 
(cognitions), emotions, and behaviours are all 
interconnected.

• CBT is a skills-based intervention that focuses 
on identifying and altering maladaptive cogni-
tions and behaviours that perpetuate the cycle 
of maladaptive eating patterns.

• CBT is an effective treatment for severe obe-
sity in non-surgical populations and results in 
improvements in eating-related and general 
psychopathology.

• CBT is effective in reducing binge eating in 
individuals with obesity and binge eating 
disorder.

• Research examining the efficacy of CBT in 
surgical populations is still in its infancy 
although preliminary results are promising.
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19.1  Behavioural Interventions 
for Weight Management 
Among Patients 
with Schizophrenia

This chapter will focus on behavioural interven-
tions for patients with schizophrenia and obesity. 
Building on previous chapters focused on assess-
ment of obesity, this chapter will use a case 
vignette to apply an approach to assessing and 
treating obesity in patients with schizophrenia. We 
will summarize the evidence for behavioural inter-
ventions for weight management among patients 
with schizophrenia and specific components of 
behavioural approaches will be discussed.

Case Vignette

Amanda is a 24-year-old female who first 
became ill at the age of 18. Up until then, she 
had been functioning well, doing reasonably 
well at school but much more interested in 
sports. As the illness unfolded, she became 
increasingly withdrawn, labile, and reli-
giously preoccupied. At her parents’ recom-
mendation, she visited the family doctor who 
felt she might be depressed. Antidepressants 
were offered but she declined.

Her performance at school deteriorated 
with the change in behaviour, as did her 
involvement with friends and the athletic 
activities she was routinely so interested in. 
Things worsened and her behaviour became 
more erratic; for example, she began to 
believe she had special powers in terms of 
intellect and, in addition, had a special rela-
tionship with God. She believed God could 
predict the future and acknowledged hear-

ing voices that encouraged these ideas. She 
also became paranoid, concerned that others 
envious of his special powers were plotting 
to harm her. A confrontation on the street 
with a stranger who she accused of this led 
to the police becoming involved, and she 
was admitted to hospital involuntarily.

(continued)
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It was in hospital that she was first diag-
nosed with psychosis. There was a positive 
family history, with several family members 
on her father’s side diagnosed with schizo-
phrenia. Substance abuse did not appear to be 
a factor. Amanda was started on one of the 
newer antipsychotics because of evidence that 
they have less risk of the motor side effects that 
were so prevalent with the older agents. 
However, as a class these newer antipsychotics 
have been associated with greater liability in 
terms of weight gain and associated metabolic 
difficulties. She was started on risperidone.

She was discharged after approximately 
2 weeks, with the symptoms modestly 
improved. Regular follow-up visits were 
scheduled but she was non-adherent with 
treatment and required re-hospitalization. 
In this instance, she was switched to a long- 
acting injectable antipsychotic (fluphen-
azine) because she had not been adherent 
with her medications as an outpatient.

Once again, she was discharged from 
hospital and while improved over the next 
6 months, she continued to experience 
symptoms that interfered with functioning. 
She did not feel she could return to school 
or work, and her interest in sports was not 
there. She spent much of the time at home 
and alone in her room.

Also with time, she became more accept-
ing of the need for treatment. Because she was 
still manifesting psychotic symptoms, it was 
felt that she could be tried again on an oral 
medication and was started on another of the 
newer antipsychotics, olanzapine. Over the 
next 2 months, she showed progressive 
improvement and symptoms remitted entirely. 
Accompanying this was renewed interest in 
continuing school and returning to sports.

Unfortunately, while she responded very 
well to olanzapine, she also experienced one 
of its most common side effects—weight 
gain. She had gained approximately 2 kg 
since the onset of the illness prior to its ini-
tiation, but this was not associated with her 

previous medications and thought to reflect 
inactivity. On the olanzapine, though, her 
weight ballooned; within 18 months, she 
had gained 14 kg, and now with a BMI of 
34. She was being followed regularly by her 
family doctor because of olanzapine’s asso-
ciation with weight gain and metabolic side 
effects. Within this period of 18 months, lab 
reports indicated elevated fasting blood glu-
cose levels as well as abnormal HbA1C lev-
els; in addition, there was evidence of 
elevated cholesterol and triglycerides.

She did return to school and began to 
become more active once more, but she 
acknowledged she was not able to bring the 
same effort to either that she had before 
becoming ill. In terms of weight, she was able 
to see very modest changes with the amount 
of exercise she was involved with (e.g. walk-
ing 20 min 3–4 times weekly) but was unable 
to shed more than 1 kg. Because of the con-
cerns related to her lab work, she was also 
started on metformin to address the abnormal 
glucose and a statin for the abnormal lipid 
profile. She subjectively reported having 
much more difficulty controlling her appetite 
than before being put on olanzapine.

Because of concerns regarding her phys-
ical health over the longer term, it was 
decided to taper and discontinue the olan-
zapine, replacing it with a newer antipsy-
chotic that carried a lower liability for 
weight gain. Two such trials were under-
taken, but in both cases the psychotic symp-
toms reappeared. Following discussions 
that involved her, the family doctor, and the 
psychiatrist, olanzapine was reinstated.

At present, she has returned to school 
and is doing well. Despite efforts to control 
her eating, her BMI hovers between 33 and 
36. She remains on metformin and a statin. 
Because of the weight gain, it has been 
hard for her to re-engage in sports and, in 
fact, she now complains of joint pain that 
compromises her further. Socially, Amanda 
struggles and indicates this is related to her 
weight and increased self-consciousness.

(continued)
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19.2  Schizophrenia

Schizophrenia is a disabling and enduring form 
of serious mental illness. It is typically consid-
ered a disease related to brain abnormalities 
caused by a range of specific genetic and/or 
environmental factors [1]. The annual incidence 
of schizophrenia is approximately 15 per 
100,000, and the risk of developing the illness 
over one’s lifetime is 0.7 % [2]. The usual pre-
sentation in late adolescence/early adulthood 
places very high demands on individuals, their 
families, and society itself. In particular, the eco-
nomic burden of schizophrenia has been esti-
mated to range from 0.02 to 1.65 % of many 
high-income nations’ gross domestic product 
[3]. The symptoms of schizophrenia can be 
divided into positive, negative, and cognitive 
symptoms [4]. Positive symptoms are those that 
appear to reflect an excess or distortion of nor-
mal functions and are manifested in symptoms 
such as delusions, hallucinations, and thought 
disorder. Negative symptoms are those that 
appear to reflect a reduction or loss of normal 
functions and reflect symptoms such as affective 
flattening, apathy, social withdrawal, and cogni-
tive impairments. Cognitive symptoms can 
adversely affect functions such as attention, 
memory, and concentration.

Schizophrenia is a chronic and relapsing disor-
der with incomplete remission in most cases [4]. 
Antipsychotic medication is the primary treat-
ment for schizophrenia. While such medication 
can help control the positive symptoms, they are 
less effective in alleviating negative symptoms 
and cognitive deficits [5, 6]. Unfortunately, it 
appears that the negative symptoms and cognitive 
deficits can substantially interfere with functional 
recovery [7]. Some researchers have also sug-
gested that motivational deficits are the central 
link between negative symptoms and functional 
impairment in schizophrenia [8]—a particular 
challenge for developing and implementing 
behavioural interventions in this population.

For individuals with schizophrenia, there is a 
decreased life expectancy of approximately 
20–25 years in comparison to the general popula-

tion [9, 10]. Some data also suggest that this mor-
tality gap is increasing [11]. This increased rate 
of mortality is reflected in higher rates of morbid-
ity. Almost all disorders occur at higher than 
expected rates but the prevalence of  cardiovascular 
disease and diabetes is markedly elevated [12].

Potential causes of this excess mortality and 
morbidity are varied but can be broadly catego-
rized in terms of treatment (metabolic side-
effects of atypical antipsychotic medication), 
greater engagement in unhealthy behaviours 
such as smoking, physical inactivity, and poor 
nutritional habits, and limited access to health 
care [13]. The clinical case of Amanda high-
lights one very common outcome associated 
with schizophrenia—increased weight gain and 
an increased risk of obesity. The impact of obe-
sity on cardiovascular health of people with 
schizophrenia is double as compared to the gen-
eral population [14]. Weight gain is largely 
mediated by antipsychotic medication based on 
evidence of patients with schizophrenia before 
the development of such medication or drug 
naïve patients (e.g. [15]). The antipsychotic 
Amanda is taking, olanzapine; has been associ-
ated with severe weight gain although all anti-
psychotics are associated with weight gain [16]. 
Similarly, the risk of metabolic syndrome is sig-
nificantly higher with clozapine and olanzapine 
than other antipsychotics [17]. A recent meta-
analysis demonstrated that clinically significant 
weight gain risk increased about twofold with 
antipsychotic use in first-episode patients [18]. 
Compared to placebo, mean weight gain was 
3.22 kg and 1.4 points BMI in the short term, and 
5.30 kg and 1.86 points BMI in the long term 
[18]. Recognition of the metabolic side effects of 
antipsychotic medication has rightly focused 
attention on addressing the physical health needs 
of individuals with schizophrenia. With signifi-
cant weight gain or emerging metabolic effects, 
the risk and benefit of antipsychotic choice 
should be re-evaluated from both a psychiatric 
and a metabolic perspective, and at this stage, 
patients like Amanda should ideally be referred 
to a more structured and supervised behavioural 
intervention to manage weight gain [19].
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19.3  Behavioural Interventions 
for Weight Management 
in Schizophrenia: What Does 
the Evidence Tell Us?

We performed a systematic search of MEDLINE 
and EMBASE for systematic reviews and meta- 
analyses concerning behavioural interventions for 
weight management. The search terms included 
combinations of terms by study type (e.g. system-
atic review), population (e.g. schizophrenia), 
intervention (e.g. non- pharmacological), and out-
come (e.g. weight). To be included in this review 
of reviews, the reviews had to (1) use a systematic 
search strategy (e.g. systematic review and/or 
meta-analysis), (2) provide data on weight loss or 
management (e.g. prevention of weight gain), (3) 
include studies assessing non- pharmacological 
interventions to manage weight, and this data had 
to be interpreted separately from pharmacological 
evidence (e.g. sub- analysis of only behavioural 
studies; details of studies are presented individ-
ual), and (4) include studies where the sample was 
predominantly individuals with a serious mental 
illness (SMI) such as schizophrenia or taking anti-
psychotic medication. The search was restricted 
to the last five years (January 2011–April 2016).

Ten reviews were ultimately included (see 
Table 19.1; [20–29]). Across all reviews, 46 
unique studies pertaining to behavioural 
interve ntions for weight management in SMI 
were included. With regard to interventions, 
three reviews [22, 26, 27] were focused on 
physical activity, another on diet advice [25], 
and the remaining six included any non- 
pharmacological, behavioural, or lifestyle 
intervention to change body weight [20, 21, 
23, 24, 28, 29].

Results were mixed among the seven reviews 
that performed meta-analyses. Two found no sig-
nificant difference between interventions and 
controls [22, 26], four found an effect in favour of 
interventions [20, 23, 27, 29], while one did not 
find any studies that met the inclusion criteria 
[25]. Both meta-analyses that found no effect for 
the intervention included interventions focused 
on physical activity. The only other meta-analysis 
to limit interventions solely to physical activity 
did find a positive effect in favour of physical 

activity, but included studies that were not lim-
ited to SMI [27]. These results indicate that 
 exercise only interventions are unlikely to assist 
weight management. Rather multifaceted and 
comprehensive weight management programmes 
that aim to improve diet, increase physical activ-
ity, and provide counselling are likely to be more 
successful in improving weight management.

The reviews conducted by Bonfioli et al. [20], 
Caemmerer et al. [29], and Gierisch et al. [23] 
could be considered the most comprehensive due 
to their inclusion of any non-pharmacological 
intervention to target weight management. These 
reviews are also specific to people with SMI, 
rather than all mental illnesses, and each provide 
meta-analyses of randomized controlled trials 
providing high quality level of evidence. 
Caemmerer et al.’s [29] review meta-analysed 17 
studies, the majority of which (nine) were 
described as cognitive behavioural therapy or a 
psychoeducational programme, and another four 
were described as a combination of nutrition and 
exercise. Treatment programmes lasted 8–72 
weeks. The average treatment period was 
19.6 weeks. Overall, the weighted mean differ-
ence across all trials was significant for weight 
(−3.12 kg, CI: −4.03 to −2.21, p < 0.001) and 
BMI (−0.94 kg/m2, CI: −1.45 to −0.43, p < 0.001), 
indicating that small reductions in weight are fea-
sible with non-pharmacological therapies and 
these changes can be accrued within an approxi-
mate 6-month treatment period. Furthermore, 
this review provides evidence that weight loss 
can be maintained. Five programmes had follow-
 up periods 8–52 weeks (mean 14.4 weeks) after 
the treatment ended. Significantly greater weight 
loss persisted in favour of the intervention group 
compared to control (−3.48 kg, CI: −6.37 to 
−0.58, p = 0.02).

Caemmerer and colleagues [29] also per-
formed several sub-analyses to identify moderat-
ing variables. Intervention trials to reduce weight 
gain among individuals taking antipsychotics 
were separated from prevention trials aiming to 
minimize weight gain after initiating antipsy-
chotic medication. There was no significantly 
different effect for prevention (−3.23 kg, CI: 
−4.37 to −2.04, p < 0.001) versus treatment inter-
ventions (−3.12 kg, CI: −4.39 to −2.21, p < 0.001). 

M. Duncan et al.
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Additional sensitivity analyses found compara-
ble results between interventions >3 months and 
<3 months, as well as group-based and individual 
treatments. Cognitive-behavioural interventions 
had a smaller effect size than nutrition and/or 
exercise programmes though both were signifi-
cantly better than controls. Finally, weight and 
BMI were significantly improved only in outpa-
tient trials but not in inpatient or mixed samples. 
Overall, these analyses indicate that both preven-
tion and intervention trials are roughly equivalent 
in effect, weight loss can be achieved in under 3 
months, and that both group-based and individual 
interventions are similarly effective.

Gierisch and colleagues’ [23] review included 
ten behavioural interventions in their meta- 
analysis, all of which included either cognitive 
behavioural therapy or multiple lifestyle change 
factors. Pooled effects favoured behavioural 
interventions with a mean difference of −3.13 kg 
(CI: −4.21 to −2.05, p < 0.05). This review also 
reported positive effects for metformin (mean dif-
ference = −4.13 kg CI: −6.58 to −1.68, p < 0.05), 
and anticonvulsive medications topiramate and 
zonisamide (mean difference = −5.11 kg, CI: 
−9.48 to −0.74, p < 0.05). Bonfioli et al. [20] iden-
tified 17 studies in their systematic review, of 
which four were excluded from meta-analysis due 
to missing information. The remaining 13 studies 
all included elements of cognitive behavioural 
therapy or psychoeducation as opposed to diet or 
exercise alone. Overall, the findings were very 
similar to Caemmerer et al.’s [29] review, which 
found a weighted mean difference in BMI of 
−0.98 kg/m2 (CI: −1.31 to −0.65 kg/m2, p < 0.05), 
compared to control. In contrast to the findings 
reported by Caemmerer and colleagues [29], the 
sub-analyses reported by Bonfioli et al. [20] found 
that weight gain prevention studies were slightly 
more effective than treatment interventions, and 
group interventions were less effective than indi-
vidual interventions. These differences in the 
results of sub-analyses reflect different inclusion 
criteria of the two reviews.

Taken together these three meta-analyses pro-
vide consistent evidence that lifestyle interven-
tions that include diet and physical activity are 
feasible and are effective in reducing weight by 

approximately 3 kg or a BMI reduction of 
0.9–1 kg/m2. Weight loss can also be maintained. 
However, the optimal duration and intensity (e.g. 
number of counselling sessions) of intervention 
is still unclear. At the least, meta-analyses sug-
gest that optimal interventions should consider 
both diet and physical activity and include psy-
chological/behavioural components. A more 
focused discussion is now provided concerning 
dietary and physical activity strategies that could 
be applied in the case of Amanda.

19.4  Intervening with Amanda

19.4.1  Nutrition

Nutrition interventions, as part of programmes 
that include regular physical activity and quality 
sleep, are an important component of healthy 
weight management. The dietary patterns of peo-
ple with schizophrenia or those at high risk for 
psychosis are typically high in energy mainly 
contributed from excess fat (particularly satu-
rated fat) and low in fruits, vegetables, and dietary 
fibre [30–34]. These eating patterns contribute 
both to dietary energy excess and gut microbi-
ome alterations [35], which lead to subsequent 
weight gain, risks of conditions such as heart dis-
ease, type 2 diabetes, osteoarthritis, and exacer-
bation of mental health symptoms.

The causes of overeating are multifactorial 
[36]. Genetics, which can affect metabolic rate and 
weight status, and physiologic factors (e.g. leptin, 
ghrelen, uncoupling proteins, beta- endorphins, 
neuropeptide Y, decreased blood glucose) can 
reduce satiety or increase hunger. Recurrent and 
frequent binge eating can cause significant weight 
gain, and food environments, which offer an abun-
dance of good-tasting, cheap food, makes it diffi-
cult for susceptible individuals to avoid such 
overeating triggers. Night eating, where most food 
energy is consumed between 8 p.m. and 6 a.m., is 
another common contributor to overeating.

For those with schizophrenia, other condition- 
related determinants contribute to excess food 
intake. As in Amanda’s case, psychiatric medica-
tions such as the second-generation antipsychotics, 
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are associated with metabolic side effects of 
weight gain, dyslipidemia, insulin resistance, 
susceptibility to type 2 diabetes, and metabolic 
syndrome ([37–40]), which may be coupled by 
an a priori increased risk of obesity that has been 
reported in schizophrenia [41, 42]. Structural fac-
tors such as the built environment that controls 
food availability and social barriers such as nega-
tive discrimination and stigma can also contrib-
ute to the etiology of overeating and excess 
weight. Individual factors such as a history of 
trauma, memory or cognitive impairment, food- 
related hallucinations or delusions, comorbid eat-
ing disturbances, poor condition self-management 
skills, proneness to food fads and use of natural 

health products, concurrent substance use, social 
avoidance, symptoms of depression, anxiety, and 
poor sleep, and determinants of health such as 
low socioeconomic status, and food insecurity 
can create barriers to health services access and 
behavioural interventions [43–48].

Figure 19.1 outlines an algorithm that may be 
used in the assessment and management of weight 
and nutrition for individuals such as Amanda. Her 
initial assessment would include examining health 
status, nutrition-related biochemical measures and 
genomic markers where feasible, medication and 
natural health product use, food intake and eating 
behaviours, anthropometric measurements (e.g. 
height, weight, waist and hip circumferences), and 

Eating                                                                             Weight Management

Management and Goals

• High quality, low-fat, high fiber diet, with therapeutic alterations (e.g., carbohydrate adjustment if
presence of Type 2 diabetes), as needed, that creates daily deficits of 500 to 600 calories/day for
gradual weight loss (0.5 to 1 kg/week)

• Nutrition education and cognitive/behavioural approaches to address eating disturbances and promote
weight management

• Supplementation as needed
• Once goals are achieved, ongoing follow up and support to sustain healthy weight management

Contextual Factors

‐Genetic predisposition -Condition-related factors
-Life experiences/lifestyle factors                 -Comorbid conditions
-Environmental factors                                  -Substance use

Nutrition Assessment

• Food & Supplement Intake; Eating Behaviour Assessment (e.g., food allergy/intolerance, food/eating
attitudes, beliefs)

• Biochemical Data (e.g., bloodwork, genomic markers)
• Determinants of Food Intake (e.g., finances, housing, food security)
• Physical Factors (e.g,. anthropometrics & BMI, medications & nutrition-related side effects, metabolic

monitoring, health conditions, substance use, cognitive function, lifecycle factors, activity, sleep)

Fig. 19.1 Assessment and Weight Management Algorithm
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health determinants such as income, food security, 
and living situation. Subsequently, an individual-
ized lifestyle intervention would be negotiated 
where the nutrition component would focus on 
reducing energy intake in the range of 500–600 cal/
day and applying cognitive and behavioural tech-
niques aimed at dietary restructuring. The recom-
mended macronutrient composition would 
emphasize high complex carbohydrates with mod-
erate fat and protein levels where total energy is 
distributed as 20–30 % fat, 55–60 % carbohydrates, 
and 15–20 % protein to help reduce weight and 
control LDL-cholesterol, blood triglycerides, and 
blood glucose levels [49, 50], even in the context of 
antipsychotic medication use [45, 51]. The mini-
mum caloric level for women such as Amanda is 
1000 cal/day; for men no less than 1200 kcal/day 
should be consumed to ensure all nutrient require-
ments are being met. If the individual’s food intake 
is not balanced and varied, then fibre and micronu-
trients such as zinc, calcium, iron, and vitamin B12 
may be lacking and supplementation may be 
required. Furthermore, should the person be preg-
nant or lactating, or have significant eating distur-
bances these lower calorie diets should be avoided. 
In designing a weight management plan for 
Amanda, a personalized non-complex approach is 
needed that incorporates three core strategies:

 1. Determining readiness for change and setting 
realistic goals: Discussions about weight 
should be non-judgemental and explore the 
individual’s readiness for change [52]. If the 
individual has concerns about their weight, 
then goals should be set that are specific, rea-
sonable, measurable, and promote gradual 
weight loss of 0.5–1 kg/week.

 2. Consuming less food energy: Nutrition educa-
tion would focus on learning appropriate serv-
ing sizes, facilitating lowered energy intake 
by consuming less added and hidden fats, 
switching to low- and non-caloric beverages, 
and emphasizing consumption of vegetables 
and fruits to provide important micronutrients 
and promote satiety.

 3. Incorporate appropriate eating behaviour 
modifications: Exemplars of these include eat-
ing at set regular times in one location to avoid 

mindless eating, keeping a log of what is 
eaten, when, and why to identify social or 
emotional cues of overeating, saving high- 
calorie snacks foods for occasional special 
treats, avoiding purchases of problem foods, 
serving food portions on smaller dishes, and 
chewing foods slowly and stopping when 
feeling full.

As is the case with Amanda, several condition 
specific factors should be considered in the man-
agement of weight. While for some the structure 
of a diet plan may be helpful, therapeutic inter-
ventions may be needed alone or as adjunct to a 
diet plan to help correct eating disturbances and 
manage weight. Although a number of strategies 
may be used, evidence is currently lacking about 
their utility in mental health populations. For 
those who do not connect with hunger or satiety 
cues, mindful and intuitive eating counselling 
can help promote awareness of bodily sensa-
tions, self-care, and valuing health more than 
appearance [53, 54]. Motivational interviewing 
can also be used as a tool in weight management 
to help the individual resolve ambivalence about 
eating behaviour change and build intrinsic 
motivation [55]. Cognitive behaviour therapy 
(CBT) is a core strategy that can be used to 
address binge eating and improve body image 
[56]. Dialectical behaviour therapy is a form of 
CBT often used in more complex cases that can 
facilitate learning and skills development such 
as emotion regulation and distress intolerance 
that improve abilities to manage negative affect 
adaptively [57]. Should cognitive-behavioural 
and dialectical behaviour therapies not be effec-
tive, an alternative is acceptance and commit-
ment therapy that can help the person work 
toward valued goals and life directions [58]. For 
individuals with cognitive impairments, cogni-
tive adaptive training (CAT) may be used to help 
overcome challenges such as initiating and sus-
taining task behaviour (e.g. preparing meals). 
Exemplars of CAT environmental supports 
include separating foods into bins labelled by 
day of the week, using checklists, lists outlining 
steps for food preparation, and electronic audi-
tory prompts, as well as practicing shopping at 

M. Duncan et al.



267

grocery stores using a food list [59]. While 
mobile electronic devices are popular tools to 
facilitate and maintain weight loss among over-
weight and obese populations, evidence on their 
sustained benefit and utility in mental health 
populations is currently lacking [60].

19.4.2  Physical Activity

Physical inactivity is itself a major cause of mor-
bidity and mortality, and merits the same level of 
concern as other cardiovascular disease risk fac-
tors like smoking (e.g. [61]). Studies consistently 
highlight that individuals with schizophrenia are 
less active than the general population [62, 63]. 
This is reflected in the demonstration of 
 significantly lower cardiorespiratory fitness 
among individuals with schizophrenia in com-
parison to the general population (e.g. [64]). 
Given the compelling evidence that regular phys-
ical activity is an effective preventative strategy 
against premature mortality, cardiovascular dis-
ease, stroke, hypertension, colon cancer, breast 
cancer, and type 2 diabetes for the general popu-
lation [65], promoting physical activity is impor-
tant irrespective of weight loss.

We have adapted a form of physical activity 
counselling that is designed to increase physical 
activity by addressing an individual’s needs, 
motivation, and barriers to activity [66]. Physical 
activity counselling draws from numerous theo-
ries of behaviour change including social cogni-
tive theory and the transtheoretical model (TTM) 
[67, 68]. Social cognitive theory states that 
behaviour is influenced and influences both envi-
ronmental and personal factors. Environmental 
factors include group structures, equipment, or 
various facilities. Personal factors include cogni-
tions such as self-efficacy, mood, and attitudes. 
Together, these three determinants influence one 
another and form what is known as triadic recip-
rocal causation [67]. The TTM allows a clinician 
to assess whether an individual is ready to change 
a particular behaviour. Depending on their readi-
ness to change, clients are placed into one of six 
stages: precontemplation (not considering 
changing behaviour), contemplation (intending 

to change behaviour in the next 6 months), 
preparation (intending to change behaviour in 
next 30 days), action (actively engaged in behav-
iour change for 6 months), maintenance (actively 
engaged in behaviour change for more than 6 
months), and termination (actively engaged in 
behaviour change for more than 5 years). This 
then directs attention to those individuals who 
are contemplating or preparing to increase their 
physical activity. The TTM also provides stage 
specific strategies that strengthen a client’s self- 
efficacy and highlight the positive, rather than the 
negative, attributes of increasing physical activ-
ity. Self-efficacy has been shown to be an impor-
tant mediator of physical activity behaviour 
change in people with schizophrenia [69].

The intervention was conducted over 2 months 
and included four 60 min weekly individual 
sessions that could be replicated:

Session one: Build rapport and gather knowl-
edge. This first session provided an opportunity 
to assess current levels of physical activity and 
explore commitment to increasing physical activ-
ity. As a starting point, physical activity was 
assessed using the International Physical Activity 
Questionnaire (IPAQ; [70]). The IPAQ has previ-
ously been validated as a measure of physical 
activity behaviour for adults with schizophrenia 
[71]. Throughout the first session, various tech-
niques were used to assess readiness to change. 
First, past, present, and future interests and phys-
ical activity were explored. Given Amanda’s 
prior interest in sport and exercise there is an 
excellent basis for establishing rapport. 
Additionally, confidence and importance scales 
were used to assess how confident each partici-
pant was about becoming more physically active 
and how important physical activity was to him 
or her [72, 73]. A similar approach could be taken 
in assessing interest in modifying dietary behav-
iour and a decision taken to focus on one or both 
behaviours. The first session provided a better 
understanding of why physical activity may or 
may not be important to the participant and what 
potential barriers existed. In addition to the confi-
dence and importance scales, the participants 
completed a decisional balance exercise [72, 73]. 
This exercise helped participants explore and 

19 Behavioural Interventions for Weight Management Among Patients with Schizophrenia



268

overcome their ambivalence to behaviour change 
by attempting to establish a discrepancy between 
the advantages and disadvantages of changing 
their behaviour.

Session two: Goal setting. The second session 
helped participants develop an action plan to 
become more physically active by setting spe-
cific goals and strategies. Participants were 
guided by two sets of questions. First, partici-
pants had to establish a particular physical activ-
ity goal, identify its importance, create a series of 
steps to help them follow through with their goal, 
and be provided with a list of available support 
structures both in- and outside the hospital or 
home. Second, participants were asked to iden-
tify how to handle potential barriers and seek out 
individuals who may render assistance. 
Throughout this session, participants were asked 
about their goals, their goals’ perceived impor-
tance, and also how to overcome potential barri-
ers. These questions were intended to increase 
the level, strength, and specificity of not only 
exercise self-efficacy, but also barrier self-effi-
cacy through verbal persuasion [67].

Walking is recommended as an initial form of 
physical activity given its low cost, relative ease 
for most people in engaging in, and safety. 
Pedometers are useful tools for monitoring steps 
accrued through walking. Typically, we have 
asked participants to wear a pedometer for a 
week to get a baseline of their steps before then 
gradually increasing walking to 3000 steps/day 
above baseline. This is typically ramped such that 
individuals increase their steps by 1000 over 
baseline for 2 weeks, and then 2000 steps above 
baseline for a further 2 weeks, before increasing 
and maintaining their steps by 3000 over their 
initial baseline. This is approximately equivalent 
to 30 min of daily physical activity for the aver-
age person [74].

Sessions three and four: Evaluate, revise, 
inform. During sessions three and four, the action 
plan was reviewed and adjusted, if necessary. 
Participants were encouraged to discuss their set 
goals and any anticipated and unanticipated barri-
ers they may have encountered during the previ-
ous week. Throughout these sessions, participants 
were reminded about their individual personal 

strengths and support systems, asked to brainstorm 
ideas of how to overcome difficult barriers, and 
provided with additional information about vari-
ous resources to help them achieve their physical 
activity goals.

In the single case experimental study, this 
approach was found to be a feasible and accept-
able intervention to help improve the psychologi-
cal mediators associated with physical activity 
[66]. Two participants moved from the prepara-
tion stage to the action stage while one participant 
moved from contemplation to the preparation 
stage. One participant did not shift from the prep-
aration stage throughout the study. Importantly, 
self-efficacy improved for all participants 
throughout the intervention. While promising, 
further development and longitudinal evaluation 
of such a counselling approach is required. It does 
provide a structure for consultation with clients in 
attempting to develop the self-regulatory skills 
needed to maintain physical activity participation. 
More structured exercise interventions with ongo-
ing support may be necessary for some individu-
als with schizophrenia [75]. Exercise interventions 
in supervised or group settings, can be feasible 
and effective interventions for schizophrenia [22]. 
A recent meta-analysis of exercise intervention 
studies in this population recommended clinicians 
implement supervised group exercise pro-
grammes of at least 30 min/day, 3 times per week 
for at least 12 weeks [76]. However, the need for 
such intensive support has clear implications for 
the sustainability of such interventions. Such 
specialized interventions may also not be readily 
accessible for many individuals with schizophrenia. 
A focus on modifying habitual physical activity 
might be more feasible.

19.5  Summary

The case of Amanda is unfortunately the norm in 
the clinical management of schizophrenia. The 
prevalence of obesity and metabolic syndrome is 
significantly elevated compared to the general 
population. Behavioural interventions for weight 
gain in schizophrenia are feasible although 
weight loss appears to be modest. Given this 

M. Duncan et al.



269

modest weight loss, the first strategy in prevent-
ing or alleviating weight gain is to appraise meta-
bolic risk when prescribing antipsychotic 
medication although priority remains on achiev-
ing good control of the mental illness [19]. 
Ideally, the clinical management of Amanda 
would be interdisciplinary where team members 
would include physicians, registered dieticians, 
psychologists, kinesiologists, and social workers 
working collaboratively to manage the various 
factors that contribute to her weight status.

National weight loss guidelines suggest that a 
daily calorie deficit of 500–600 kcal through com-
bined diet and moderate intensity activity is 
required for weight loss in overweight and obese 
adults [77]. The American College of Sports 
Medicine (ACSM) Position Stand on activity for 
weight loss proposes a weekly duration for mod-
erate intensity physical activity of up to 250–
300 min [78]. The feasibility of such a goal for 
most individuals with schizophrenia remains to 
be tested. The most effective dose of physical 
activity is likely one that individuals enjoy. The 
benefits of increased physical activity, indepen-
dent of weight loss, should be emphasized. A 
range of physical activity modes and intensities 
should also be recommended based on the partici-
pant’s prior experiences, preferences and goals.

Dietary interventions that promote healthy 
weight management should be based on a com-
prehensive assessment of nutritional status and 
personalized approaches that incorporate appro-
priate diet plans, nutrition education, and eating 
behaviour modifications. For those with eating 
disturbances and significant impairments, thera-
peutic interventions such as mindful and intuitive 
eating counselling, motivational interviewing, 
cognitive behaviour therapy, dialectical behav-
iour therapy, and cognitive adaptive training may 
also be used to help manage overeating and 
excess weight. Any dietary interventions must 
have buy-in of the individual and be offered in a 
tailored and non-complex way. However, given 
the limited resources allocated to nutrition and 
physical activity support for individuals like 
Amanda within mental health services, the imple-
mentation of these ideal weight management 
interventions is challenging. Similar to service 

models for diabetes, individuals who are initially 
diagnosed with schizophrenia would likely 
benefit from referral to an interdisciplinary 
healthcare team who can provide education and 
guidance with chronic condition self- management 
skills to prevent and ameliorate overeating, phys-
ical inactivity, and excess weight.

However, it is important to acknowledge that 
behavioural interventions may not be appropriate 
for many individuals with schizophrenia due to 
significant impairment in functioning and insight. 
Intervention also needs to be directed toward how 
the environment, in which many people with 
schizophrenia inhabit (e.g. psychiatric facilities; 
community care homes), can be modified to pro-
mote physical activity and reduce energy intake 
[79]. Such settings may facilitate increased energy 
intake (e.g. overeating, easy access to high-calorie 
snacks and beverages, and skipping breakfast) and 
reduce opportunities for energy expenditure (e.g. 
not having access to staircases; availability of 
screen time). For example, the modified buffet ser-
vice form of food delivery (food is plated in the 
dining area by food service staff based on patient 
choice) was associated with overeating in one 
institution. In an uncontrolled natural experiment, 
we examined the impact of introducing an indi-
vidualized tray service that allowed for control 
over portion size [80]. There was a significant 
reduction in body weight compared with pre-inter-
vention measures at 3 and 6 months. At 6 months, 
74 % of the 53 patients lost weight with 14 (26 %) 
losing more than 7 % body weight. As a group, 
mean BMI dropped 1 point over 6 months, from 
29.8 to 28.8. This is comparable to the weighted 
mean differences reported in the meta-analyses of 
behavioural interventions (e.g. [23]). In comple-
menting behavioural interventions, this study 
illustrates the potential effectiveness of environ-
mental interventions in assisting population level 
approaches to weight management [80].

19.6  Take Home Messages

• Although priority should be given to achiev-
ing good control of the mental illness, the first 
strategy in preventing or alleviating weight 
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gain or metabolic disturbance is to appraise 
metabolic risk when prescribing antipsychotic 
medication.

• Patients, family, and caregivers should be edu-
cated about metabolic risks and receive life-
style advice regarding diet and physical 
activity. Baseline screening and a monitoring 
plan should be initiated on commencement of 
antipsychotic treatment.

• With significant weight gain or emerging met-
abolic effects, patients should be referred to a 
more structured and supervised lifestyle inter-
vention where available.

• Intervention components should focus on 
reducing caloric intake (changing types of 
food consumed and reducing portion sizes) 
rather than complex dietary change, and sup-
port people in gradually increasing their levels 
of physical activity. However, the best physical 
activity dose is the one that can be sustained by 
an individual—some physical activity is better 
than none and more is better. Cognitive-
behavioural strategies to facilitate changes in 
diet and physical activity that are tailored to 
this population need development.
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20.1  Introduction

In this chapter, we provide the reader with an 
overview of issues facing young obese adults 
from both a developmental and social perspec-
tive. We then review transitions of care, as indi-
viduals with chronic health issues that reach 
adulthood are often faced with several difficul-
ties in making the leap from paediatric care to the 
adult healthcare system. Transition guidelines 
and their effectiveness are described to allow the 
reader to begin to understand key elements. 
Finally, we provide the reader with the journey of 
“Sally” as she transferred her care from a paedi-
atric centre in Toronto to an adult bariatric sur-
gery centre. In doing so, we illustrate the program 
that was developed at the Toronto Western 
Hospital and data from the patient narrative to 

illustrate the impact of this type of a program. We 
hope this case study will bring to life for the 
reader the type of program components to con-
sider creating as a model of care for young adult 
bariatric patients undergoing a transition of obe-
sity management treatment.  

Case Vignette

Sally is 16-and-a-half years old when she 
initially begins her obesity management 
treatment at a paediatric centre of care. 
Within this model of care, she received 
extensive counselling and support from her 
interdisciplinary team (nurses, dietitians, 
psychologists, psychiatrists, and social 
workers) as well as individual and family 
therapy services. Her parents felt very 
involved in this treatment and were con-
stantly attending appointments with her and 
supervising her dietary and lifestyle 
changes. She received a sleeve gastrectomy 

when she was 17 years old, still under the 
care of the paediatric treatment centre. This 
procedure was chosen for her (i.e. as 
opposed to the Roux-en-Y) as there are less 
nutritional supplements to adhere to, and 
her team thought this was a better option, 
given her age. Sally, with extensive support 
from others, has done well since having this 

(continued)

mailto:marlene.taubeschiff@sunnybrook.ca
mailto:syufe@yorku.ca


276

procedure 1 year ago. She has lost 60 lbs 
and has made a number of changes in terms 
of her eating habits and has started an exer-
cise program with her mother. However, her 
family feels that her weight loss could 
potentially be enhanced by now undergoing 
a Roux-en-Y procedure. Her mother speaks 
with the paediatric team and while they do 
support this revision surgery, they recom-
mend that she seek this treatment at an adult 
centre, given she is now 18 years old. Both 
Sally and her parents are disappointed with 
this news and feel at a loss for where treat-
ment can now be received. The paediatric 
team is not connected to any specific adult 
obesity treatment program. The team rec-
ommends that Sally speak with her family 
doctor and get a referral to an adult bariatric 
surgery centre. Sally’s family decides to 
pursue this route.

Sally’s family is also concerned with 
school-related difficulties that Sally has 
been experiencing. She is struggling aca-
demically and feels socially isolated. On a 
few occasions, she has been called offen-
sive names in the hallway by her peers. 
Sally attributes her low marks to bullying. 
Sally’s parents are concerned that Sally is 
undergoing so many transitions in her life; 
developmentally and now in the context of 
needing to switch healthcare systems.

Six months following discharge from the 
paediatric centre, Sally receives a call 
directly from the adult treatment centre and 
feels unprepared because her mother always 
spoke with staff and booked appointments 
for her. She writes down where she needs to 
go and with whom she needs to meet with 
but feels overwhelmed by the differences in 
hospital approaches. Sally debates whether 
she wants to meet a team of strangers and 
manage appointments by herself. She feels 
confused and uncertain with respect to how 
she can continue with her obesity manage-
ment treatment.

(continued)
20.2  Young Adulthood 

and Obesity: Developmental 
Issues

The physical and psychiatric issues associated 
with childhood obesity are often maintained into 
adulthood and may worsen over time [1, 2]. 
Severe obesity is commonly treated with bariatric 
surgery, and research supports the safety and 
effectiveness for bariatric surgery for adolescents 
and young adults [3, 4]. When medical treatment 
begins during childhood or adolescence and con-
tinues into adulthood, medical professionals are 
often concerned with the transition from a paedi-
atric obesity management centre to an adult facil-
ity or hospital, where the environments and level 
of care are different.

Most of what we know about surrounding 
developmental issues with obesity is from research 
with adolescents. Studies are done with this popu-
lation far more than with young adults. Often 
times, the research will include 18 year olds, but 
the age range from 18 to 25 is, unfortunately, 
understudied. We will discuss what we know both 
from the adolescent and young adult obesity litera-
ture concerning key developmental issues.

Apart from the known risk factors for develop-
ing childhood and adolescent obesity, such as low 
socioeconomic status, family history of obesity, 
and maltreatment [5, 6], growing up with obesity 
also poses significant risks to the individual’s men-
tal health. High rates of psychopathology are com-
mon, such as depressive and anxiety disorders [7, 
8], as well as attention- deficit hyperactivity disor-
der [9]. We will focus on some specific psychoso-
cial issues unique to the developmental trajectories 
of adolescents and young adults with obesity, such 
as school performance, early onset puberty, body 
image, and weight victimization.

20.2.1  School and Work Difficulties

Many challenges may develop in the school envi-
ronment. A number of studies show lower aca-
demic achievement in children and adolescents 
with obesity [10, 11]. Arithmetic and spelling 
have been shown to be significantly lower in stu-
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dents aged 14 to 20 years old with obesity as 
compared to age-matched non-obese students. 
Cognitive functions are also affected, such as 
working memory, attention, psychomotor effi-
ciency, and mental flexibility [12]. However, the 
relationship between obesity and lower academic 
achievement may be more complex, given that 
one study found that students in middle school, 
community college, and university across the 
USA received significantly lower grades in these 
educational institutions, yet surprisingly showed 
no statistically significant differences in nation-
ally standardized vocabulary and mathematics 
tests [13]. Clinicians and researchers speculate 
that the reason for the observed lower academic 
achievement is due to discrimination (direct or 
indirect) by their teachers and peers. Thus, less 
attentional resources, stereotypes, and lowered 
expectations for students with obesity may con-
tribute to the underlying mechanisms of their 
poor performance [13, 14].

Disruptive behavior has also been found to be 
problematic within the school environment. 
Chronic obesity is associated with oppositional 
defiant disorder in both boys and girls [15] as 
well as more general behavioural issues, such as 
poor self-control, acting out behaviours (i.e., 
arguing), and internalizing behaviours such as 
loneliness [16]. Obesity is also a risk factor for 
high school dropout; this finding has been found 
to be particularly true for white adolescents who 
develop obesity in adolescence [17]. One study 
found that females who were overweight or 
obese between adolescence and adulthood fared 
worse in terms of educational achievements and 
economic stability [18]. Moreover, Class III 
obesity (BMI > 40) and diabetes are associated 
with a higher likelihood of worker illness absen-
teeism [19]. Jung and Chang (2015) found that 
obesity is associated with increased mental 
health sick days [20], and they hypothesize that 
a substantial growth in weight stigma and 
weight-related discrimination in recent years 
have led to increased mental distress in individu-
als with obesity. Lastly, a high percentage of 
workers with obesity face challenges in employ-
ment settings, such as weight-based discrimina-

tion in job evaluations and hiring decisions, as 
well as wage penalties [21].

20.2.2  Weight-Based Bullying 
and Discrimination

Weight-based bullying and stigmatizing attitudes 
towards adolescents with obesity is highly com-
mon and is associated with poor health outcomes 
[21, 22]. The consequences of such experiences 
include social marginalization, difficulty forming 
and maintaining peer relationships, and height-
ened symptoms of existing co-morbid psychopa-
thology such as depression and anxiety [23]. 
Adolescents with obesity are more likely to be bul-
lied by their peers than their average-weight coun-
terparts [24] with teasing, social exclusion (e.g. 
ignoring, avoiding), and physical harassment [25]. 
Weight stigmatization experiences may decrease 
motivation and self-efficacy to engage in physical 
activity and increase sedentary behaviours [23, 
26]. Sedentary behaviours cultivated in childhood 
contribute to a “never- ending spiral” of obesity 
and health consequences, leading to an increase or 
maintenance of obesity [27]. Importantly, it is 
unclear whether severe obesity precedes these 
issues or whether psychosocial issues contribute to 
severe obesity in adolescents [28]. For instance, 
the presence of a psychiatric disorder and school 
difficulties is associated with a higher BMI [5]. 
Although some issues remain to be clarified in the 
literature, there is no doubt that weight stigmatiza-
tion has significant lasting impacts on health and 
interpersonal relationships.

20.2.3  Body Image and Early Onset 
Puberty

Adolescents and adults with obesity are at risk for 
poor health-related quality of life (HRQOL) [29, 
30]. This means they may have a lower capacity 
for physical activity, poor self-esteem, and body 
dissatisfaction, to name just a few difficulties. 
Disturbances of body image have a particularly 
strong association with predicting poor HRQOL 
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[29]. New research points to an additional chal-
lenge for adolescents with obesity, which is—
early onset puberty. During puberty, the adolescent 
body undergoes changes in terms of location and 
quantity of body fat, insulin sensitivity, and physi-
cal fitness capabilities [31]. Evidence shows that 
adolescents with obesity can enter puberty and 
achieve later stages of puberty earlier than non-
obese controls [31]. This tends to be the case more 
so for girls than boys [31, 32]. These findings 
require more conclusive research in order to clar-
ify the factors which promote early onset puberty, 
as well as to determine the relationship of early 
onset puberty and difficulties with body image.

Having reviewed the myriad of developmental 
issues facing adolescents (for a summary, please 
see Table 20.1), we hope that the reader has been 
given a sense of the challenges that youth with 
obesity face — given their age and co-morbid 
obesity- related issues. The additional burden of 
seeking treatment for obesity management and 
transitioning between paediatric and adult health-
care centres is another typical and problematic 
developmental challenge that this age group 
often faces.

20.3  Young Adulthood 
and Transitions of Care: What 
Do We Know?

Transition of care has been defined by the Society 
of Adolescent Medicine as “the purposeful, 
planned movement of adolescents and young 
adults with chronic physical and medical condi-
tions from child-centred to adult-centred health 
systems” [33]. Transitional care research has 
been conducted within a variety of chronic ill-
nesses, including cerebral palsy, diabetes, trans-
plantation, cardiac care, and oncology [34–38]. A 
number of challenges have been well- documented 
when individuals turn 18- years- old and transfer 
their care from a paediatric to an adult healthcare 
centre. These often include non-compliance with 
life-saving medication regimens [39]; loss to fol-
low- up; and increased hospitalizations post trans-
fer of care [40–43]. Illness-specific difficulties 
have also been documented in the literature. For 

example, in terms of renal transplant patients, it 
has been documented that young adults are four 
times more likely to lose their organ grafts due to 
lack of medication adherence as compared to any 
other age group [44], suggesting that outcomes 
are the worst for this particular age group [45].

Developmental issues are often suspect of 
underlying many of these poor medical outcomes. 
The adolescent/young adult brain is still in a stage 
of development, particularly the frontal lobe [46]. 
The frontal lobes have been found to be responsi-
ble for executive functioning, including planning 
and reasoning skills. The interested reader is 
referred to Colver and Longwell (2015) for a 
review of adolescent brain development. Within 
the context of healthcare, an individual would 
require these frontal lobe functions for: making and 
attending appointments, taking one’s medication, 
and, possibly, engaging in healthy lifestyle modifi-
cations (e.g., healthy dietary changes and routine 
blood tests). Therefore, without these abilities fully 
acquired, one can imagine that carrying out the 
above tasks independently might be difficult and 
result in poor healthcare compliance. Due to these 
developmental issues, young adults who have 
experienced the transition from a paediatric to adult 
bariatric surgery centre may desire (and benefit 

Table 20.1 Summary of developmental issues among 
adolescents and young adults with obesity

Developmental 
issues Examples

School 
difficulties

– Lower academic achievement

– Diminished cognitive 
functions

– Disruptive behaviour

– School dropout

Work difficulties – Decreased economic stability

– Worker illness absenteeism 
(physical and mental health 
related)

Weight-based 
bullying 
discrimination

– Stigmatizing attitudes (e.g. 
stereotypes, teasing, 
marginalization)

– Compromised peer 
relationships

Body image – Poor self-esteem

– Body dissatisfaction

– Early onset puberty
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from) ongoing and age appropriate parental and 
healthcare provider support [47].

We can also learn about transition of care 
issues by turning to the “emerging adulthood” lit-
erature. Arnett [48] has written extensively on the 
idea of “emerging adulthood”. This is proposed to 
be a stage of life in which individuals aged 18–25 
are believed to be “in-between” being an adoles-
cent and being an adult. In fact, when individuals 
within this age group were asked whether they 
believe themselves to be adults they answered 
that in some ways they do feel like adults, but, in 
other ways they do not [49]. During this stage of 
life, individuals have not yet decided on where 
they belong in terms of many cultural expecta-
tions and identity, such as romance, vocation, and 
life outlooks. Many potential future directions 
remain possible, and the opportunity to explore 
life in an independent manner is often greater dur-
ing this period of one’s life compared to other 
phases within one’s development [48]. A recent 
study examined experiences of young adult bar-
iatric surgery patients who transitioned their care 
from a paediatric centre to an adult surgical centre 
[47]. Participants interviewed in this study 
reported that they felt they had not yet figured out 
“who they are” and that it would be beneficial for 
adult healthcare providers to be more sensitive to 
these issues. They expressed a desire for adult 
healthcare providers to be more sensitive to their 
unique needs (as young adults). In addition to 
their healthcare being in a time of transition, they 
themselves actually felt that they were in a time of 
transition and that their identity was still forming. 
Consistent with this was a desire to be allowed to 
be “irresponsible” and concern that it might be 
difficult to adhere to post-surgical guidelines 
given this lingering desire to not be as account-
able as an adult would be [47].

Several guidelines have been established for 
transition of care within the context of chronic 
medical illness and disease. These guidelines 
have been published in the form of consensus 
statements and committee guidelines for medical 
issues, such as organ transplantation, diabetes 
care, and special care needs. Recommendations 
often include (1) transfer information being 
provided during adolescence and if that is not 

possible then at least 1 year prior to transfer [44, 
50]; (2) a transition “champion” (often referred 
to as a coordinator) should be in place to ensure 
transition services are organized and coordinated 
[35, 44, 51]; (3) older adolescents should begin to 
take on management of their health prior to trans-
fer and parents can aid in this transition [35, 44, 
50]; (4) transition clinics should be implemented 
which often involve the adult healthcare profes-
sionals meeting with the older adolescent patient 
prior to transfer of care along with members from 
the paediatric team [35, 44]; (5) provision of 
information to parents and older adolescents con-
cerning different environments within the paedi-
atric versus adult healthcare system [50]; and, 
finally (6) prior to the transfer process it has been 
recommended that the paediatric team send along 
an assessment of transfer readiness in addition to 
any important medical and psychosocial infor-
mation (i.e. medical concerns; psychiatric issues; 
current medications) concerning the patient [35, 
44, 50, 52]. Please see Table 20.2 for a summary 
of these recommendations.

Although many guidelines exist to guide the 
process of transfer of care between the paediatric 
and adult healthcare systems, fewer studies have 
focused on changes in patient outcomes as a 
result of these initiatives. A recent study found 
that transition clinic attendance improved renal 
function for kidney transplant patients in addition 
to overall adherence 1 year following the transfer 
of care [36]. Cadario and colleagues [53] imple-
mented a number of transition  initiatives for ado-
lescents with Type I diabetes and results were 

Table 20.2 Quick check: summary of transition guidelines

Transition care guidelines and 
recommendations References

Begin transition process in paediatric 
centres (e.g. deliver patient education)

[44, 50]

Transition champion [35, 44, 51]

Self-management of healthcare by 
adolescent

[35, 44, 50]

Transition clinics [35, 44]

Education regarding different cultures 
in paediatric care versus adult care

[35, 44, 50]

Transfer readiness information sent to 
adult healthcare centre

[35, 44, 50, 
52]
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favourable. Patients were found to have enhanced 
glycemic control; improved adherence to 
appointments; and enhanced service satisfaction 
as well as earlier attendance to appointments 
within the adult healthcare system. Services that 
were implemented included coordinator of tran-
sition services; information summary was trans-
ferred from the paediatric system to the adult 
healthcare team; transition clinics; and the 
involvement of a paediatrician in the first appoint-
ment that occurred on the adult side [53]. Also, 
McDonagh and others [51] found that when tran-
sition initiatives were implemented (including 
templates for individualized transition plans that 
were based on developmental stages of adoles-
cence as well as a project coordinator and 
resources for both youth and parents), patients 
with juvenile idiopathic arthritis had improved 
patient knowledge as well as the ability to self- 
manage health-related behaviours. Furthermore, 
health-related quality of life improved [51]. 
Therefore, these three studies provide encourag-
ing evidence that implementation of transition 
services can be beneficial for adolescents prior to 
their transfer to adult healthcare.

Some researchers have sought to gain a sense 
of the transition experience and transition initia-
tives that have been implemented within programs 
through self-report measures and qualitative 
research design. For example, Fernandes and col-
leagues [54] recently surveyed a sample of youth 
(ages 16–25 years old) that had a variety of child-
hood onset chronic diseases (including cancer, 
Type I diabetes, congenital heart disease, and solid 
organ transplant) as well as their parents. Overall, 
most patients and parents felt they received ade-
quate education and information regarding the 
transition of care process. However, participants 
felt that they did not receive satisfactory education 
regarding reproductive issues (including birth con-
trol and childbearing issues), recreational sub-
stance use, as well as future vocational issues in 
terms of the impact of the ongoing chronic medi-
cal condition. In terms of barriers to transfer of 
care, patients and parents reflected on the emo-
tional bond they have towards the paediatric cen-
tre as well as a perceived lack of adult specialty 
care providers [54]. Within transplant transition of 

care, McCurdy and colleagues [55] found patients 
spoke about differences between the paediatric 
and adult hospital, often citing the former as “more 
fun” and “nicer”. Participants also remarked that 
the actual transfer of care was an important event 
and constituted a significant change; often one that 
was met with emotions such as disappointment, 
shock, and sadness [55].

Recently, an international Delphi study exam-
ined the key elements important for successful 
transfer from paediatric to adult healthcare sys-
tems [56]. A key element was the importance of 
having effective communication between the 
paediatric and adult healthcare centre. This cor-
roborates well with the existing guidelines and 
patient narratives of transition and transfer of 
care issues. Overall, consensus statements, guide-
lines, and the voice of the patient shed light on 
important elements to incorporate within any 
type of transition program to allow for a seamless 
transfer of care from paediatric to adult health-
care for a variety of chronic medical conditions. 
We will now turn to a discussion on transition 
issues within the context of obesity and bariatric 
surgery specifically.

20.4  Young Adulthood 
and Bariatric Surgery: 
An Example of a Seamless 
Transition of Care Program

The literature does not provide a great deal of 
insight with respect to transition of care for young 
adult bariatric surgery candidates. A recent paper 
by Shrewsbury and colleagues [57] highlighted 
the fact that little work has been done to establish 
guidelines or models of care for transitions in 
obesity management. In fact, they stated that 
“there is no obvious transition pathway” from 
paediatric obesity treatment to adult care (p. 478). 
Therefore, clinicians and researchers in this area 
have only been able to turn to the established 
guidelines and models of care, as described above 
for other areas of chronic illness and disease. The 
Toronto Western Hospital Bariatric Surgery 
Program (TWH-BSP) set out to create a model of 
transition of care for patients transferring from a 
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paediatric obesity management facility to their 
adult bariatric surgery program. The team at 
TWH-BSP researched the impact of this transi-
tion care model on young adult transfer patients. 
We will describe this model of care (below) and 
our research findings in the hopes of aiding other 
healthcare clinicians building a transition path-
way for this specific population. Let’s return to 
our patient Sally to illustrate the transition pro-
cess she would have undergone with the model of 
care that has been created by our group.

In 2012, TWH-BSP partnered with the Sick 
Kids Obesity Management Program (STOMP) to 
create transition initiatives and a clear transition 
pathway for patients that transferred their care 
from the Hospital for Sick Children to the Toronto 
Western Hospital. Please refer to Diagram 20.1 
for an illustration of the pathway created for 
patients transferring their care from STOMP to 
the TWH-BSP. In order for Sally to begin her 
treatment at the TWH-BSP, she would have been 
referred through the Ontario Bariatric Network 
(OBN). When an individual is seeking surgical 
weight loss, they must be referred to either 
STOMP or the OBN; the latter is a centralized 
provincial registry. Our team worked closely with 
the OBN to ensure that patients arriving from our 
partner paediatric program seamlessly trans-
ferred their care into our program. Prior to this 
transfer, the adult care transition champion (from 
TWH-BSP) would have been contacted by the 
transition champion at the paediatric centre (from 
STOMP) to come and meet with Sally. As we 
know from the literature described above, transi-
tion clinics often ease the transfer process and 
allow for individuals to become more comfort-
able with the healthcare professionals that will be 
involved in their care. During this transition 
clinic, Sally would not only meet with the TWH- 
BSP’s transition champion but would also receive 
a transition resource booklet. This booklet was 
developed in partnership by both teams and pro-
vides our young adults with information regard-
ing what they should expect during the transfer of 
care, along with the different types of support 
that can be accessed through the TWH-BSP and 
their community. Once Sally begins her treat-
ment at the TWH-BSP, she will then undergo her 

preoperative assessment process with a team of 
clinicians that have been designated to follow 
young adult transfers along their surgical and 
post-operative trajectories. There is one transi-
tion clinician from every discipline in the team 
(psychology/psychiatry; social work; nursing; 
and dietetics). This allows for consistency of 
care, which likely allows the transfer patient to be 
less overwhelmed by the different culture within 
the adult system and allows them to feel a sense 
of safety within an environment that is much 
larger and busier than the paediatric centre. Once 
Sally has undergone bariatric surgery, she will 
also receive more frequent follow-up appoint-
ments during her routine post-operative care. 
After the first year of surgery, most patients only 
receive care on an annual basis. Due to the known 
challenges with adherence and compliance in this 
age group, we implemented semi-annual appoint-
ments with the designated transition clinicians to 
ensure that patients feel engaged within the pro-
gram and that any non-compliance issues will be 
picked up on fairly quickly. When creating and 
implementing this program, our hope was that it 
would allow patients such as Sally to easily and 

Coordinated Transfer Process
from STOMP to TWH-BSP

Transition Clinic at STOMP (meet
with Transition Champion)

Meet with TWH-Transition
Clinician Team for all pre-and post-

surgery psychosocial assessments

Increased Frequency for Follow-
Up Appointments

Diagram 20.1 Flow of patients from STOMP to TWH- 
BSP (Transition initiatives in bold)
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seamlessly transfer their care and continue on 
with the bariatric surgical process, be it for sur-
gery or post-operative follow-up care.

In order to better understand whether this 
transition of care model was advantageous for 
our patients, we conducted a qualitative research 
study to identify: (1) themes regarding the expe-
rience of our young adults (18–24 years old) as 
they transferred their care from a paediatric to 
an adult care hospital; (2) transition challenges 
that young adults experienced upon transfer; 
and (3) how developmental issues for this popu-
lation impacted their transition of care experi-
ence [47]. Results suggested that there were 
both negative and positive experiences associ-
ated with the transition process. Specifically, 
some patients would have liked to learn about 
the transition process even sooner than they did 
and hoped for a process that was even more 
explicit than our team had delivered. Participants 
also cited a desire for more parental involve-
ment and hoped that adult healthcare providers 
would be more compassionate towards young 
adults given the fact that they are not “quite 
adults” and are still learning about who they are. 
In this regard, patients spoke about themselves 
as being emerging adults and the impact this has 
on self-management, such as having a desire to 
be irresponsible and needing some understand-
ing in that regard. On the positive side, many 
participants valued having a transition cham-
pion that could guide them through the process 
[47]. We believe these findings are important to 
consider when it comes to encouraging regular 
follow-up appointments (i.e. consider asking 
about parental involvement) and adherence to 
lifestyle issues (i.e. vitamin use and proper 
nutrition). Overall, our findings and the experi-
ence of our patients fit well with the literature 
that has been reviewed from chronic healthcare. 
As discussed, the developmental stage of emerg-
ing adulthood also impacted the transition pro-
cess for our patients. Gaining insight from 
patients who are undergoing this process can 
allow for transition programs and healthcare 
bridging to meet the needs of our patients on an 
ongoing basis.

20.5  Summary

Given that more research is now supporting the 
safety and effectiveness of bariatric surgery for 
adolescents, it is paramount for adult bariatric 
centres to understand the unique developmental 
and psychosocial issues and challenges that must 
be addressed when treating young adult bariatric 
surgery patients. Ensuring that medical teams 
have the knowledge and education regarding 
these unique issues, such as weight victimization 
and school-related difficulties, is an important 
first step. Furthermore, ensuring the development 
of transition initiatives within their centres is also 
an extremely important issue. While there might 
not be resources available to implement all of the 
strategies discussed within this chapter, we would 
encourage healthcare professionals to regard 
these initiatives as a menu of options and choose 
a few that would best fit their particular health-
care team. It is clear from the literature reviewed 
that emerging adults are aware of their differ-
ences and hope that their healthcare teams will be 
able to offer some sensitivity towards their ongo-
ing development. Furthermore, the involvement 
of parents, in a respectful way, might be very 
beneficial for some young adults. We hope the 
description of Sally and her process from the pae-
diatric to adult bariatric centre helps to illustrate 
to the reader a potential model of care that can be 
designed to ensure a seamless transfer of services 
and enhanced quality of care for young adult bar-
iatric patients.

Take Home Messages

• Young adults (i.e. 18 to 25 years old) are in a 
unique stage of life developmentally; not quite 
adults yet and not quite adolescents.

• Young adults with obesity struggle with a 
variety of developmental issues, obesity- 
related stigma, and weight victimization.

• Research from chronic health illness and dis-
ease has established that this age group tends to 
fare less well in terms of health-related out-
comes as compared to their adult counterparts.

• Young adults seeking obesity management in 
an adult centre might have to deal with an 
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extra burden of transition of care if treatment 
has begun within a paediatric centre.

• Transition of care is considered to be a process 
that occurs when paediatric patients begin the 
process of graduating from a paediatric centre 
and gradually transferring their care to the 
adult healthcare system.

• Guidelines have been created to enhance 
healthcare professionals’ understanding of 
transition and transfer of care, such as having 
transition clinics and a transition coordinator 
ensuring seamless care is delivered.

• Research has found a positive impact from the 
use of these different types of transition 
initiatives.

• Healthcare providers working in obesity man-
agement and bariatric surgery centres must 
consider the value and importance of ensuring 
some of these transition guidelines are adhered 
to when treating this unique age group within 
their centre; this will allow for best practice 
and possibly enhanced long-term medical 
outcomes.

 Appendix: Transition Checklist: Points 
to Consider When Young Adults 
Transfer to Adult Bariatric Surgical 
Centres

• Transition clinics to welcome young adult to 
adult healthcare system

• Transition champion to coordinate services 
and ensure seamless transfer of care

• Designated transition clinicians to allow for 
familiarity and consistency with healthcare 
team (more similar to paediatric centres)

• Increased follow-up (ensure difficulties caught 
sooner and adherence to lifestyle changes are 
being managed)

• Adult healthcare providers are open to famil-
ial involvement when it is welcomed by the 
young adult

• Adult healthcare providers consider develop-
ment age and stage (young adults are emerg-
ing adults; neither adolescents nor fully 
formed adults)
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21

21.1  Objectives and Topics 
to be Covered

The objective of this chapter is to explore how 
bariatric care has been influenced and transformed 
by technological innovations. A clinical vignette 
will be used to highlight the potential benefits of 
such innovations for bariatric patient care. The 
role of technology in general self- management 
and the influence of health technology in bariatric 
care will be discussed. This will be followed by 
an overview of the potential role of technology in 
bariatric care and its accompanying benefits. The 
authors will then provide an overview of the 
potential limitations of bariatric applications that 
are currently made available on the respective 
application stores. Taking into consideration these 
limitations, examples of evidence- based techno-
logical interventions for bariatric care will be 
illustrated and further discussed.

21.2  Role of Technology 
in General Self-Management

Over the past decade, technology has transformed 
and has revolutionized conventional healthcare. 
The introduction of the iPhone by Apple in 2007 

Case Vignette

Carla was a 30-year-old female who has been 
referred by her family physician for bariatric 
surgery. She stays around 40 miles from the 
bariatric surgery center. When she was 
assessed initially, her body mass index was 
38. She also has had other obesity-related 
medical complications. Upon assessment by 
the psychiatrist, she was diagnosed with binge 
eating disorder, along with depressive disor-
der. It was recommended that she undergo 
sessions with the psychologist prior to pro-
ceeding for surgery. However, she cited that it 
was not possible for her to attend the sessions 
as she is the sole breadwinner at home and she 
needs to be working full time. She is also hav-
ing much trouble with traveling to the bariat-
ric center as she does not drive. She wanted to 
know whether there were viable alternatives 
to which she could still partake in the program 
prior to her undergoing the necessary bariatric 
surgery.
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288

was pivotal as it led subsequently to the launch of 
applications store, to further enhance the capabili-
ties of smartphone devices, which at that point in 
time, already enabled mobile computing and has 
made healthcare more accessible on the go [1]. A 
recent survey done [2] showed the massive incre-
ment in the number of applications that are down-
loaded off the application stores. Psychiatry has 
tapped onto the recent advances in technology 
and used it to help transform existing care models. 
For example, patients with schizophrenia could 
now make use of their smartphone application to 
complete a self-report questionnaire on their cur-
rent psychotic symptoms [3]. This has enabled 
psychiatrists to recognize potential stressors that 
might lead to their patients having a relapse of 
their underlying condition. In addition, others 
have made use of smartphones and wearable sen-
sors to help in identifying changes in mood symp-
toms [4]. Routine pen and paper questionnaires 
are now integrated into an application, and 
patients could use these validated questionnaires 
to help themselves self- monitor their own condi-
tions [5]. Apart from the utilization of smartphone 
technologies in symptoms monitoring and self-
management, studies have found smartphone 
technologies to be a viable tool to help augment 
face-to-face therapy sessions for patients who are 
diagnosed with substance disorder. The rapid 
advances in technologies have enabled smart-
phones to be used as safety tools for patients who 
are diagnosed with dementia as well [6]. 
Smartphone applications could detect the precise 
location of elderly demented patients and send 
immediate alerts and notifications to their care-
givers if the sensors detect a change in the preset 
parameters, indicating that the demented patient 
might have wandered out of his or her own home 
[6]. The above illustration has only covered some 
of the evidence- based innovations that are cur-
rently available for patients with mental 
health-related disorders. There are many other 
applications in the application store that might be 
of use for psychiatric patients, but have not been 
extensively peer reviewed or are in the midst of 
being peer reviewed.

21.3  Influence of Health 
Technology in Bariatric 
Clinical Care

Given the rapid advances in technology and how 
pervasive its influence has been, bariatric care 
has been transformed by technological innova-
tions and advances as well. There have been pre-
vious reviews looking into the currently available 
bariatric- and obesity-related applications on the 
respective application stores. Katie et al. [7] and 
Daniel et al. [8] have previously done a compre-
hensive search through the application store in 
2013 for bariatric-related applications. They have 
identified applications that were useful for edu-
cating patients more about their condition. They 
have also identified applications that were useful 
for patients, as these applications enabled patients 
to connect with others on a support forum. Hence, 
there are indeed a wide variety of bariatric-related 
applications on the application stores.

21.4  Role of Technology 
in Bariatric Care

There are indeed numerous benefits of having 
bariatric applications for patient care. Prior stud-
ies have shown that there is an association 
between the success rates of bariatric surgery and 
psychological factors. Studies have highlighted 
that obesity is very often associated with other 
psychiatric disorders, such as that of anxiety dis-
order and depressive disorder, as well as binge 
eating disorder. Some review studies have shown 
that the presence of depressive disorder and binge 
eating disorder would result in poor maintenance 
of the gains made by bariatric surgery. Given 
these associations, various bariatric programs 
have recognized the need for individuals to be 
involved in psychological therapy. Cognitive 
behavioral therapy has been found to be useful 
for bariatric patients. Prior studies have demon-
strated the initial feasibility of implementation of 
a telephone-based bariatric cognitive behavioral 
therapy program in Toronto [9]. With the current 
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advances in technology, web-based and smart-
phone innovations could potentially be used to 
reach out to individuals who might have issues 
coming for their regular therapy program. Web- 
based and smartphone-based cognitive behav-
ioral therapy could be used as a stand-alone 
therapy, or they could also be used as an adjunc-
tive therapy to help individuals better manage 
their weight conditions and their psychiatric con-
ditions in between the routine sessions.

Apart from the potential utilization of web and 
smartphone technologies to cater to the psycho-
social care needs of patients, web and smart-
phone technologies could also help patients to 
self-manage their own condition. It is believed 
that this would give them more ownership and 
more motivation in their recovery process. In 
addition, the information contained within the 
applications would help to better educate patients 
about their preexisting conditions, as well as their 
loved ones and caregivers. The fact that they have 
better knowledge about their condition is crucial 
as it would help them progress towards recovery. 
In addition, bariatric applications could be used 
as tool kits to prevent patients from relapse into 
their preexisting habits, thus negating the gains 
they have made in consultation with the multidis-
ciplinary team. At times, pertinent information 
could be stored on their downloaded applica-
tions, and these logs would be useful for mem-
bers of the multidisciplinary team who are seeing 
them to review. This helps the multidisciplinary 
team to have better insights into the patient’s con-
dition during the time he/she was out of consult.

21.5  Understanding Potential 
Limitations of Bariatric 
Applications

21.5.1  Gaps in Knowledge 
and Limitations of Current 
Applications

Despite the numerous advantages, there are some 
limitations with regard to the applications cur-
rently made available on the application store. 
What seemed to be particularly concerning is the 

lack of the evaluation of these applications that 
are made available on the current application 
stores as was highlighted by Katie et al. [7] and 
Daniel et al. [8]. They have underlined that most 
of the applications has been developed by devel-
opers, with medical professionals not being 
involved. Hence, they have raised concerns with 
regard to the current evidence base of the applica-
tions currently available in the app store.

21.5.2  Critical Appraisal 
and Evaluation of Information 
Quality of Bariatric 
Applications

Zhang et al. [10] in their recent paper have con-
ducted an analysis of the information quality of 
bariatric surgery smartphone applications using 
the Silberg scale. Based on their evaluation of 39 
applications that they have identified from the 
individual application stores, they have found 
that most of the current applications have not pro-
vided references and have not fully disclosed the 
sponsorship of the application. More importantly, 
most of the current applications have not speci-
fied when they were last updated. These factors 
are essential, as they would have an implication 
on the evidence base of the application.

The Silberg scale assesses the information 
quality of a smartphone application across four 
domains. These include that of authorship, attri-
bution, disclosure, and currency. For authorship, 
it is essential to determine whether authors are 
credited, whether the affiliations of the authors 
are recorded, and whether the credentials of the 
authors are provided. For attribution, the scale 
looks into whether information sources are given 
and whether appropriate references are provided 
for. For disclosure, the scale takes into account 
whether the ownership of the application and 
sponsorship have been disclosed. For currency, it 
looks at whether the application has been modi-
fied in the previous month and whether the appli-
cation has included a creation or a last-modification 
date. The scale rates the information quality of an 
application out of a cumulative total of 9 points. 
While there may be new scales that have been 
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developed to rate smartphone applications, the 
above-mentioned scale has been utilized widely 
in the assessment of other psychiatric informa-
tion available online.

In summary, a critical appraisal of applica-
tions enables healthcare professionals to under-
stand how best to conceptualize new applications 
to overcome the existing limitations.

21.5.3  Privacy and Confidentiality 
Issues

In addition to the above, there are always con-
cerns about the storage of patient’s sensitive data 
and concerns pertaining to privacy and confiden-
tiality, especially so when the data are stored on 
today’s cloud-based servers. It is also essential 
for patients themselves to recognize that the 
information available within the application are 
not specific for their own condition and that the 
applications are no replacement for an evaluation 
by the multidisciplinary team that they are in 
touch with. Patients should be cognizant of this 
and seek consults with their regular health pro-
viders if they have any new symptoms. In addi-
tion, it is highly possible that certain innovative 
technologies developed are not made equally 
available to all patients. Some of the limiting fac-
tors might include the compatibility between the 
technologies and the existing phones that patients 
might have, and some disadvantaged patients 
might also not have access to the technology as 
they do not have a smartphone.

21.6  Examples of Technology 
for Bariatric Care

Taking these limitations into account, the 
authors would try to demonstrate how web-
based and smartphone-based innovations could 
be applied for bariatric care and in particular 
for the management of obesity. The authors 
would comment how these technologies could 
be applied for the case described in the clinical 
vignette.

21.6.1  Bariatric Intervention 
Application

Psychosocial factors could be both a precipitating 
factor leading an individual towards obesity and a 
perpetuating factor that is responsible for the 
maintenance of obesity. Hence, over the years, 
various bariatric surgery programs have started to 
recognize the need to integrate psychological pro-
grams into the existing bariatric program struc-
ture. Psychological programs could help equip 
individuals with skills that could help them deal 
with binge eating, as well as correct maladaptive 
cognitive schemas about eating that might negate 
the health benefits resulting from bariatric sur-
gery. Cognitive behavioral therapy has been 
increasingly recognized to be helpful for bariatric 
patients, and it has been gradually integrated into 
various bariatric programs. However, one of the 
major limitations with the implementation of such 
programs has to do with the existence of geo-
graphical barriers. Very often, psychosocial pro-
grams require individuals to engage with a mental 
health provider on a regular basis. The existence 
of geographical barriers may prevent certain indi-
viduals from accessing their mental health spe-
cialist and hence limit the effectiveness of these 
psychosocial interventions. Hence, telephone-
based CBT was conceptualized and implemented 
in response to this treatment need. Previous stud-
ies have demonstrated that individuals are as sat-
isfied with telephone-based CBT as with 
face-to-face CBT sessions [9]. With the recent 
advances in information technology, psychosocial 
programs are now not only limited to delivery via 
the telephone. Previous studies have compared 
live therapy against self-help therapy and Internet-
based therapy and have demonstrated that there 
are slightly superior long-term effects of online as 
compared to conventional face-to-face sessions.

A literature search conducted to date of the 
online published literature also showed that there 
has been a paucity of research into the utilization 
of web-based technologies and smartphone tech-
nologies to deliver psychosocial care for bariatric 
patients. Tapping onto the latest developments 
in web-based and smartphone technologies, a 
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bariatric online portal was created. The online 
 psychosocial program comprises six modules, 
which includes that of a general introduction to 
CBT and the cognitive behavior model of over-
eating; how to use food records to normalize eat-
ing; identification of pleasurable alternatives to 
overeating; identification of problem-solving 
high- risk eating situations; challenging counter-
productive thoughts; and preparing for bariatric 
surgery as well as an additional module of how 
best to keep on track following surgery. 
Figure 21.1 illustrates the web-based portal that 
the authors have conceptualized and imple-
mented previously.

Figure 21.2 illustrates the smartphone version 
of the online web-based cognitive behavioral 
portal. The smartphone version includes not only 
the six core modules of the cognitive behavioral 
therapy programs but has also included other 
innovative features. The smartphone application 
includes a weekly weigh tracker as well as a daily 
mood tracker for patients to monitor their weight 
and mood accordingly. In addition, the smart-

phone application also features a unique visual 
pill tracker to help patients monitor their vitamin 
supplementations that they might be prescribed. 
It also includes a contact resource for patients. 
Based on the analysis of the initial data, it showed 
that patients were receptive towards such a 
modality of intervention. In particular, partici-
pants who stayed more than 40 miles from a bar-
iatric center are particularly receptive towards 
such an intervention.

21.6.2  Bariatric Aftercare Application

Based on the previous reviews, most of the cur-
rent obesity or weight management applications 
on the app stores are limited to the following: 
patient education, patient discussion forums, and 
weight management using hypnosis. There 
seemed to be a paucity of smartphone innovations 
and applications that could help individuals self-
manage their weight issues. In contrast, condi-
tions such as cystic fibrosis have applications that 

Fig. 21.1 Web-based interface
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helped individuals self-manage their own condi-
tions [11]. Conditions such as pain disorders also 
have smartphone applications that allow individu-
als to manage and monitor their own pain [12].

Taking into consideration previous literature, 
the team at TWH-BSP conceptualized and devel-
oped an aftercare application. The conceptual-
ized application contains information about the 
various appointments, as well as information 
about routine blood works and vitamin supple-
mentation. A user perspective survey was con-
ducted after implementation and showed that the 
vast majority of patients felt that the information 
components of the application were useful, espe-
cially so with regard to the aspect of the applica-
tion that provides information about each 
appointment. The vast majority of the partici-
pants also felt that the ability of the application to 
help them in rescheduling their appointment was 
also significantly helpful. Of importance, the 
introduction of the smartphone application has 
helped to change users’ perceptions and confi-
dence about their ability to manage their own 
condition. After the implementation of the smart-
phone application, 25 % of the sample group 
reported being extremely confident about manag-

ing their own condition, as compared to 17 % 
prior [13].

Fig. 21.2 Smart-phone interface

Case Vignette Discussion

As mentioned, Carla is a 30-year-old female 
with severe obesity who has been referred 
for bariatric surgery. She has comorbid psy-
chiatric conditions, and hence she has been 
recommended to see the team psychologist 
prior to undergoing surgery. The web-based 
and smartphone CBT module might be 
applicable in her case, as she lives far from 
the hospital and cannot miss additional days 

from work. It could be used as a replace-
ment for in-person CBT or as an adjunct to 
the existing sessions that she could be 
attending at her town.

The bariatric aftercare self-management 
application would also be helpful for her to 
monitor her progress after the surgery. She 
would be provided with updated informa-
tion about what to expect at each of the 
appointments, as well as the required labo-

(continued)
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21.7  Summary and Take Home 
Messages

With the rapid advances in technology, bariatric 
care, like other specialties, has been massively 
transformed by technological innovations. There 
are a multitude of bariatric-related applications in 
the smartphone stores currently. Prior research has 
highlighted the limitations of these smartphone 
innovations, in that most of them are lacking in evi-
dence base. A recent analysis of the information 
quality of bariatric smartphone applications has also 
reinforced this viewpoint. It is the objective of this 
chapter to illustrate to healthcare professionals how 
advances in technology could be implemented suc-
cessfully in promoting obesity self-management. In 
addition, the authors also wish to highlight how 
evidence- based approaches could be incorporated 
into bariatric applications could be incorporated 
into bariatric applications to better support patients 
and their providers in severe obesity care.

Take Home Messages

 (a) Given the rapid advances in technology and 
how pervasive its influence has been, bariat-
ric care has been transformed by technologi-
cal innovations and advances as well.

 (b) There are indeed numerous benefits of hav-
ing bariatric applications for patient care, 
including increasing access to psychosocial 
supports during severe obesity care.

 (c) There are some limitations with regard to the 
applications currently made available on the 
application stores. Data suggests that there 
has been a lack of evaluation data related to 
these applications.

 (d) There are indeed numerous benefits of hav-
ing bariatric applications for patient care. 
Web-based and smartphone- based cognitive 
behavioral therapy could be used as a stand-
alone therapy, or they could also be used as 
an adjunctive therapy to help individuals bet-
ter manage their weight conditions and their 
psychiatric conditions in between the routine 
sessions. Web and smartphone technologies 
could also help patients to self-manage their 
own condition.
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Case Vignette

David is a 38-year-old Caucasian male. He is 
married, with two children. He visits the 
Mood Disorders Clinic for a comprehensive 
second opinion, as requested by his current 
psychiatrist. He denies any perinatal prob-
lems or developmental delays. He is the sec-
ond oldest son of three children and describes 
having close, affectionate relationships with 
both parents. His father was a lawyer and his 
mother was a homemaker. His childhood is 
described as happy and supportive. He had 
several close friends, enjoyed playing foot-
ball and working on cars. He describes him-
self as an excellent student. He was very 

motivated in high school and his academic 
performance was good. After graduating 
from high school, he received his master’s 
degree in law with exceptional grades. 
According to the patient, he had been “hap-
pily high” most of his life, which has helped 
him to be very successful at work and to 
accomplish many things in his life.

However, he also reports experiencing 
seasonal, episodic periods of sadness, irri-
tability, and some loss of self-esteem, slight 
decrease in concentration, occasional 
fatigue, and mild anhedonia. These symp-
toms tend to occur in the fall and winter if 
he remains in a cold, dark climate and it 
tends to disappear in spring and summer.

Until the age of 24, the patient had been 
treated by his primary care physician for 
intermittent symptoms of depression, with 
citalopram, mirtazapine, paroxetine, sertra-
line, and bupropion at different times. He 
reports to have discontinued all the medica-
tions above after a few weeks, due to exces-
sive irritability. However, the onset of more 
severe symptoms started approximately at 
age 25. He reports that he had an epiphany 
while he was a passenger on a train. At that 
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time, he had a vision of St. Peter and he 
believed he was “called to serve in a mis-
sion.” He became religiously preoccupied, 
with grandiose thinking and behavior.

During that time, his wife describes 
observing continued symptoms of marked 
irritability, sharp responses when engaged in 
conversation and general self- absorption. 
Over time, his symptoms continued to esca-
late with marked grandiose thinking, impul-
sive and excessive spending, decreased 
sleep, and increased contact with individuals 
via telephone and e-mails at all hours of the 
day and night on six computers that he had 
recently bought. He also experienced diffi-
culty focusing and psychomotor agitation.

The patient realized at this point that he 
was experiencing difficulties and agreed to 
speak with a psychiatrist who made a diag-
nosis of bipolar disorder with psychotic fea-
tures and started him on divalproex 
(Divalproate) 500 mg twice a day and olan-
zapine 10 mg a day. After 1 week, the serum 
valproic acid level was 37 ug/mL and the 
dose was titrated up to 1500 mg/day. Since 
his symptoms did not resolve completely, 
his olanzapine dose was then raised to 
20 mg/day and valproate was titrated to his 
current dose of 2000 mg/day. His most 
recent valproic acid level was 59 ug/mL.

His symptoms gradually improved and 
olanzapine was gradually discontinued 
after approximately 6 months of remission, 
primarily due to significant weight gain 
(i.e., more than 40 lb). The patient contin-
ued to feel relatively well for a few months. 
However, the following spring, he suffered 
from the change in daylight hours and tem-
perature and started to experience irritabil-
ity, reduced sleep, flight of ideas, and rapid 
speech. His appetite was reduced while the 
level of interest and energy in a number of 
activities were all reported as extremely 
high. He also started thinking that he was 
about to be called to serve on a special mis-
sion on behalf of God.

His psychiatrist proposed to restart 
olanzapine, but the patient and his family 
asked for a second opinion, owing to his 
reluctance to gain more weight. The patient 
is presently obese. He is a 6-foot-tall man 
(183 cm) and weighs 230 lbs (104 kg), with 
a body mass index (BMI) of 31.05 kg/m2. 
Active medical problems include dyslipid-
emia, coronary artery disease, and hypo-
thyroidism, all responding relatively well 
to his current medication regimen, which 
includes atorvastatin 10 mg 1 tablet a day, 
nitroglycerin 0.4 mg sublingual tablet 
every 5 min, if needed, and l-thyroxine 75 
mcg/day. He is also taking divalproex 
1000 mg twice a day.

At the present visit, he denies drug/alco-
hol abuse. He denies suicidal/homicidal ide-
ation, plan, intent, or attempt. He describes 
his mood as irritable with periods of happi-
ness and sadness. Throughout the evalua-
tion, his mood appears elevated with an 
excessive range of affect. Rate of speech is 
rapid at times and difficult to interrupt. 
Content of speech is focused on his disorder, 
but he also reports having visions and hear-
ing voices and talks about a special mission 
that he has to perform, which indicates the 
presence of mood congruent psychotic 
symptoms. Patient was recently seen for a 
neurological evaluation, MRI without con-
trast and proton MR spectroscopy, with no 
sign or major neurological/organic disorder.

He is oriented in all spheres and shows 
an above average intellectual functioning. 
He recognizes his mood/emotional dysreg-
ulation has had a negative impact on his life 
and in his relationships with others but is 
not completely insightful into his present 
condition. However, he seems invested in 
seeking treatment that will maximize 
stabilization.

Based on the clinical interview, collab-
orative information from his wife and the 
review of previous records, our primary 
diagnosis is bipolar I disorder, most recent 
episode, mania, with psychotic features.

(continued)
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22.1  Introduction

David has a history of bipolar disorder with psy-
chotic features. He has been treated with success 
in the past, using a combination of olanzapine and 
divalproex. However, the discontinuation of olan-
zapine, primarily due to weight gain and dyslipid-
emia, has led to a recurrence of manic and 
psychotic symptoms. With a new course of olan-
zapine, David would likely achieve a rapid remis-
sion. However, a longer term course of olanzapine 
treatment would contribute to further weight gain 
and dyslipidemia or, at least, complicate his efforts 
to lose weight and improve these conditions.

Patients with psychiatric disorders are at high 
risk of gaining weight and developing metabolic 
illnesses for several reasons, including unhealthy 
eating, low energy expenditure, and sedentary 
lifestyle and lack of physical exercise, as well as 
intrinsic factors of these diseases, such as genetic 
factors. For instance, the absence of an allele 
variant of the 5-HT2C receptor gene in a Chinese 
cohort predicted a weight gain of greater than 7 % 
of total body weight with chlorpromazine, flu-
phenazine, risperidone, clozapine, and sulpiride 
[1]. Undoubtedly, however, one of the major 
drivers for weight gain in patients with psychiat-
ric conditions is their pharmacologic treatment.

Hence, patients with mood and psychotic dis-
orders, including patients with bipolar disorder 
like David, are at a high risk for medical comor-
bidities in general and metabolic diseases in par-
ticular. Not only do metabolic comorbidities add 
to risk for cardiovascular disease, but they also 
associate with greater mental disorder severity 
[2–4], morbidity, mortality, and disability [4, 5].

For these reasons, the risk of metabolic illness 
has become one of the major determinants of 
treatment choice. In fact, the growing knowledge 
about the devastating impact of metabolic illness, 
as well as the increasing attention to physical 
health in patients with psychiatric diseases, has 
prompted a change in prescribers’ attitude and 
behavior in cases like David’s. Indeed, accumu-
lating evidence shows that rates of obesity also 
increase in response to treatment. Therefore, this 
is another reason why psychiatrists must consider 
metabolic concerns when considering pharmaco-
logic therapy.

Herein, we evaluate a range of possible psy-
chiatric medications for a patient like David and 
discuss the specific risks and benefits of each 
medication with particular consideration given to 
the risk of causing metabolic illnesses in general, 
and weight gain and obesity in particular. 
Specifically a range of anticonvulsants (valpro-
ate, carbamazepine), lithium and antipsychotics 
(olanzapine, clozapine, risperidone, quetiapine, 
ziprasidone, asenapine, lurasidone, and aripipra-
zole) will be discussed. Furthermore, we aim to 
describe the most promising anti-obesity agents 
(orlistat, lorcaserin, combined treatment of phen-
termine and topiramate, combined treatment of 
bupropion and naltrexone and liraglutide) and 
their application in mental health settings. An 
overall view of the psychotropic medications is 
presented in Tables 22.1 and 22.2.

22.2  Anticonvulsants

Anticonvulsants have well-established effective-
ness for acute and maintenance phases of bipolar 
disorder. They are called “anticonvulsants” 
because they are used to treat patients with epi-
lepsy and include medications such as valproate, 
carbamazepine, and lamotrigine. Their mecha-
nism of action is not fully understood. Their main 
mechanism is thought to be the blockage of 
voltage- gated sodium channels, which would 
affect glutamatergic signaling. However, it is 
very likely that their pharmacological profile is 
more complex and involves other monoamine 
pathways, enzymes complexes (GSK-3B), and 
gene transcriptions (such as BDNF).

22.2.1  Valproate

Valproate may cause significant weight gain, 
which may be due to increased appetite and food 
intake, reduced energy expenditure or slower 
metabolism. One particular study of interest 
found that a group of subjects with epilepsy 
treated with valproate who gained weight also 
manifested a reduced metabolic rate, rather than 
an increased intake of calories [6]. A review of 
weight gain in patients with epilepsy showed that 

22 Choosing Psychiatric Medications for Patients with Severe Obesity…



300

up to 71 % of patients treated with valproate 
gained weight (M = 22 kg, ranging from 8 to 
49 kg) [7]. Furthermore, a recent study of patients 
who gained weight during valproate therapy also 
presented with significantly higher serum leptin 
concentrations. This may be indicative of leptin 
resistance and thus a reduced sensitivity of hypo-
thalamic receptors to leptin action. This may pro-
duce a dysfunction in the sense of satiety and 
food intake control—more in women than in men 
[8]. The frequency of carbohydrate craving was 
25.8 % higher in women and 14.3 % in men. In a 
study by Pylvänen and colleagues [9, 10], 51 
patients receiving monotherapy with valproate 
and 45 healthy controls were evaluated, after an 
overnight fast, for differences in fasting plasma 
glucose and serum insulin, as well as in proinsu-
lin and C-peptide, which are precursor molecules 
to insulin, synthesized in the beta cells of the pan-
creas. Patients receiving valproate showed fast-
ing hyperinsulinemia although the fasting serum 
proinsulin and C-peptide levels were not higher 
in patients compared to control subjects, indicat-
ing that valproate did not increase insulin secre-
tion, but may have altered insulin metabolism in 
the liver. In addition, proinsulin/insulin and 
C-peptide/insulin ratios results were lower in 
patients compared to controls. Moreover, valpro-
ate also is associated with increased androgen 
levels, which along with weight gain and hyper-
insulinemia, is a feature of polycystic ovary syn-
drome (PCOS) [11].

Finally, valproate-treated patients had lower 
fasting plasma glucose concentrations than the 
control subjects. These changes were seen regard-
less of concomitant weight gain, suggesting that 
weight gain may be induced by increased insulin 
concentrations and not vice versa. In another 
study [9, 10], the same authors observed an asso-
ciation of valproate therapy with increased circu-
lating insulin concentrations relative to body mass 
index. The participant sample in this trial was 
composed of lean and obese outpatients treated 
with valproate and a control group, which also 
included lean and obese subjects. The results sug-
gest that the high insulin levels are not a conse-
quence of obesity, as the rate of hyperinsulinemia 

Table 22.1 Psychotropic medications and their involve-
ment in weight gain/obesity and metabolic risk

Psychotropic drugs and their respective metabolic 
effects

Psychotropic drug

Weight gain/
obesity and 
metabolic risk References

Valproate
 weight, appetite, 

food intake

[6, 7, 9, 
10]

 energy 
expenditure, 
metabolic rate

Lithium
 weight, energy 

consumption, 
appetite, edema

[16, 18, 
21, 59]

 risk of 
dyslipidemia and 
diabetes

Carbamazepine Mild effect on 
weight gain

[7, 12, 13]

 cholesterol and 
triglycerides

Olanzapine
 weight

[21, 30]

 risk of 
dyslipidemia and 
diabetes

Clozapine
 weight

[27, 32]

 risk of 
dyslipidemia and 
diabetes

Risperidone Low risk of weight 
gain, dyslipidemia, 
or diabetes

[21, 35]

 prolactin

Quetiapine Low risk of weight 
gain, dyslipidemia, 
or diabetes

[36]

Ziprasidone
 weight

[37, 38]

 glucose or 
glycosylated 
hemoglobin

 cholesterol and 
triglycerides

Asenapine
 weight

[40]

Aripiprazole Low risk of weight 
gain, dyslipidemia, 
or diabetes

[21, 44]
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Table 22.2 Anti-obesity agents and their implications in psychiatric settings

Anti-obesity medication and their respective psychotropic effects

Anti-obesity agent
Mechanism of action Psychotropic side effects or 

pharmacological interaction References

Orlistat Reversible inhibitor of 
gastrointestinal lipases

Mild anxiety [47]

No pharmacological 
interaction with 
antidepressants and 
antipsychotics

Lorcaserin Selective 5-HT 2C receptor 
agonist

Use of lorcaserin associated 
with SSRI, TCA, I-MAO, 
triptans, or other serotonin 
medications may potentiate 
the risk of Serotonin 
Syndrome, via CYP450 
2D6 inhibition.

[50]

Possible Psychiatric Side 
Effects:

Lorcaserin—
Belviq prescribing 
information, 
accessed on April 
24, 2016

• Depressive behavior

 • Cognitive deficits

 • Suicidal thoughts and 
ideation

 • Mood changes

 • Hallucinations and 
delusions

Phentermine/topiramate TAAR1 agonist/multiaction 
(ion channel, GABA inhibitor, 
glutamatergic agonist)

Possible Psychiatric Side 
Effects:

[53]

 • Depressive behavior

 • Anxiety/agitation

 • Cognitive deficits

 • Sleep disorder

 • Suicidal thoughts and 
ideation

Co-administration with 
TCAs may increase the 
risk of cardiovascular 
events (e.g., hypertension, 
arrhythmia, tachycardia)

Naltrexone/bupropion Selective opioid receptor (μ)/
nicotinic acetylcholine 
receptor antagonist and 
reuptake inhibitor and 
releasing agent of NE

Bipolar disorder: higher risk 
of switching to mania or 
developing mixed features

[54]

Schizophrenia: higher risk 
of developing agitation, 
hallucinations, and delusions

May exacerbate existing 
anxiety

Increased risk of depression 
and suicide thoughts

Liraglutide GLP-1 receptor agonist Mood changes [58]

Increased depressive 
behavior and symptoms

Increased risk of suicide

SSRI Selective Serotonin Re-uptake Inhibitor, TCA Tricyclic Antidepressant, I-MAO Inhibitor of Monoamino Oxidase, 
TAAR1 Trace Amino-Associated Receptor 1, GABA Gamma Amino Butyric Acid, NE Norepinephrine, GLP-1 
Glucagon-like peptide-1
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was higher in patients treated with valproate than 
control subjects, and also higher in lean and obese 
patients treated with valproate than in lean and 
obese control subjects.

Although valproate is likely contributing to 
David’s obesity, due to David’s current unstable 
clinical situation, this may not be the best time to 
switch mood stabilizers. A change to a new mood 
stabilizer, with a reduced propensity for weight 
gain would be best considered as an adjunct 
treatment first, followed by a completed switch-
ing during the maintenance treatment phase.

22.2.2  Carbamazepine

Considering David’s diagnosis of bipolar I disor-
der, carbamazepine (CBZ) could be another phar-
macological choice. Indeed, the majority of the 
published studies report a relatively low rate and 
magnitude of weight gain in patients treated with 
CBZ. Specifically, in a review, weight gain has 
been reported in 2.5–14 % of patients with epi-
lepsy who were treated with CBZ [7] and a 
6-month study by Ketter and colleagues [12] sug-
gested that weight gain in patients with bipolar 
disorder is minimal during long-term treatment 
with CBZ. In fact, this study reported a mean 
weight gain of 0.7 %. However, treatment with 
CBZ may affect blood-cholesterol concentrations. 
CBZ’s effects on lipid metabolism were observed 
in a prospective study of adults with normal lipid 
indexes [13]. Significant increases in total choles-
terol (by 13 +/− 15 %; p = 0.02), apolipoprotein B 
(apoB)-containing lipoproteins (very-low-density 
lipoprotein [VLDL], intermediate- density lipopro-
tein [IDL], and low- density lipoprotein [LDL]) 
and increased levels of triglycerides were noted, 
with no increase in high-density lipoprotein 
(HDL). According to the authors, this could be due 
to changes in the conversion cascade of IDL par-
ticles, possibly as an indirect effect related to a 
thyroid hormone decrease.

Carbamazepine would have a lower risk of 
obesity. However, co-administration of valproate 
and CBZ is not recommended due to their phar-
macodynamic interactions, as CBZ usually 
decreases valproate levels, and valproate may 

alter CBZ levels in unpredictable ways. 
Furthermore, valproate may prolong the elimina-
tion half-life of CBZ [14]. However, a possible 
change to carbamazepine may be considered in 
the future and we may opt to increase his dosage 
of valproate in the meantime as David’s latest 
blood concentration of valproate was 59 ug/mL 
at 2000 mg/day.

22.3  Lithium

Similar to valproate, lithium is a first-line treat-
ment for bipolar disorder [15], but it has been 
similarly associated with weight gain, which is 
observed in 30–65 % of patients [16–18]. There 
is evidence that this weight gain could be due to 
a direct effect on carbohydrate [19] and fat 
metabolism [20] or due to lithium-induced hypo-
thyroidism and consequential increased appetite 
and thirst [21].

David is already taking another mood stabi-
lizer (valproate) and furthermore, the patient has 
a history of hypothyroidism and obesity. 
Co-administration of valproate and lithium would 
be a rationale option, but we prefer to increase 
valproate dosage (last valproate blood concentra-
tion 59 ug/mL) and keep lithium as a second 
choice compound at this stage of the illness.

22.4  Antipsychotics

Returning to David’s case, we believe that his 
current symptoms and history suggest starting an 
antipsychotic. In fact, current available data sug-
gest that combining a second-generation anti-
psychotic with an anticonvulsant or lithium is an 
efficacious treatment option for acute mania 
[22]. Atypical, second-generation antipsychotics 
are usually preferred to first-generation antipsy-
chotics in patients with mood disorder because 
they are more efficacious in depressive symp-
toms and also have a lower risk of exprapyrami-
dal symptoms (EPS; e.g., dystonia, akathisia, 
parkinsonism, tardive dyskinesia) [23], and 
decreased risk of worsening depressive symp-
toms [24]. Indeed, patients with bipolar disorder 
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are even more susceptible to EPS than those with 
schizophrenia [25, 26]. Atypical antipsychotics, 
as a class, are very frequently prescribed to per-
sons with bipolar disorder. However, a major 
limitation is that they have also been strongly 
implicated with weight gain, dyslipidemia, and 
diabetes mellitus. For instance, some atypical 
antipsychotics have a high affinity for serotonin 
5-HT2C receptor and histaminergic receptor 
with an antagonist effect (linked to increased 
food intake) which may play a synergistic role in 
weight gain [27]. The most promising atypical 
antipsychotics are discussed below.

22.4.1  Olanzapine

Weight gain has been reported in virtually all 
published studies of this medication [21]. In par-
ticular, in a 4-week, randomized, double-blind, 
parallel study with a sample of 115 bipolar 
patients, Tohen and colleagues [28] described a 
weight gain of 2.11 kg (SD = 2.83 kg), and in a 
6-month, double-blind study with 113 bipolor I 
patients, Sanger and colleagues [29] described a 
weight gain of 6.64 kg (SD = 8.51 kg).

Dyslipidemia has been well documented as 
one of the most common side effects. For 
instance, the association between olanzapine and 
hyperlipidemia was evaluated in a sample of 
18,309 individuals with schizophrenia, with a 
finding that olanzapine use was associated with a 
nearly fivefold increase in the odds for develop-
ing hyperlipidemia, compared with no antipsy-
chotic exposure (odds ratio [OR] = 4.65; 95 % CI: 
2.44–8.85; p < 0.01) as well as a greater than 
threefold increase compared with those receiving 
conventional agents (OR = 3.36; 95 % CI: 1.77–
6.39; p < 0.01) [30]. Moreover, several studies, 
including prospective trials, retrospective studies 
and single case reports, have increasingly impli-
cated olanzapine as causing or exacerbating type 
2 diabetes [21]. Indeed, Koller and Doraiswamy 
[31] documented 237 cases of olanzapine- 
associated hyperglycemia, where most cases 
(73 %) occurred within 6 months of therapy ini-
tiation, and 188 patients developed a new-onset 
of diabetes. Glucose levels were greater than 

1000 mg/dL in 41 patients and 78 % of patients 
improved following medication discontinuation 
or dose reduction. Hyperglycemia recurred in 
80 % of cases that were recruited for new course 
of olanzapine.

Although David’s manic symptoms have been 
historically managed well with olanzapine, it 
would be worth trying a medication with a lower 
metabolic risk.

22.4.2  Clozapine

Clozapine has an even greater propensity than 
olanzapine toward weight gain, diabetes, and 
hypertriglyceridemia [27, 32]. A 3-year, large, 
non-randomized, observational study evaluating 
10,972 schizophrenic patients showed that clozap-
ine (n = 188) induced body weight gain, ranging 
from 3.3 to 6.6 kg [33]. This evidence is supported 
by a review covering 16 clinical trials (n = 798) 
with early onset of schizophrenia that also high-
lights relevant weight gain due to the treatment 
with clozapine with an incidence of 20–64 %. 
Clozapine may contribute to the development of 
metabolic abnormalities, in particular hypertri-
glyceridemia (8–22 %) and diabetes (6 %) [34].

Clozapine is not approved for use in any phase 
of bipolar disorder although it has been used in 
treatment-resistant bipolar patients. Therefore, 
this is not an evidence-based treatment option for 
David.

22.4.3  Risperidone

Although the risk of weight gain, diabetes, and 
dyslipidemia is lower with risperidone than with 
olanzapine, this compound is associated with a 
significant risk of hyperprolactinemia. For 
instance, in a randomized controlled trial [35], 
90.5 % of subjects who received risperidone 
showed an increase in serum prolactin levels 
above the upper limit of the reference range 
(2–29 ng/mL). Only a few case reports and stud-
ies have suggested risperidone as an agent that 
increases the risk for diabetes and many schizo-
phrenia trials suggest that risperidone does not 
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have a high risk for hyperlipidemia or increase 
the incidence of diabetes [21].

Risperidone would represent an acceptable 
option for David’s manic symptomathology, but 
the risk for hyperprolactinemia is high and thus 
avoiding a further endocrinological worsening is 
warranted.

22.4.4  Quetiapine

Quetiapine, compared to olanzapine and clozap-
ine, has a lower propensity toward weight gain, 
but a higher one compared to risperidone. In a 
study by Brecher and colleagues [36], 352 
patients were treated with quetiapine for 52 
weeks. Overall, 37 % of patients gained 7 % or 
more of their baseline body weight. Interestingly, 
the rate of weight gain was inversely related to 
baseline body mass index. The mean weight gain 
at study end was 3.19 kg. In patients treated with 
<200 mg/day of quetiapine, mean weight gain 
was 1.54 kg, compared with 4.08 kg for 200–
399 mg/day, 1.89 kg for 400–599 mg/day, and 
3.57 kg for > or = 600 mg/day; median weight 
gain was 0.95 kg, 3.40 kg, 2.00 kg, and 3.34 kg, 
respectively. Of note, most weight gain (>60 %) 
occurred within the first 12 weeks of quetiapine 
treatment, with modest changes after 6 months. 
In a large study for patients with psychosis, 
 quetiapine and risperidone patients had estimated 
odds of receiving treatment for type 2 diabetes 
that were no different than those of subjects who 
were never treated with antipsychotics or who 
were treated with conventional antipsychotics. 
However, other studies have suggested that que-
tiapine may share with other dibenzodiazepine- 
derived atypical antipsychotics, primarily 
olanzapine and clozapine, with a propensity to 
increase serum triglycerides levels [21].

Given that David is in a phase of his disease 
also characterized by delusional thoughts, we 
would like to choose a drug with timely action on 
these psychotic symptoms, but the pharmacologi-
cal profile of quetiapine gives a high affinity to 
dopamine receptors only at high doses (600–
800 mg/day), and this would require a longer 
time of titration than other atypical antipsychot-

ics. For these reasons above, we decided not to 
introduce quetiapine.

22.4.5  Ziprasidone

Ziprasidone treatment is associated with low 
metabolic risks and analysis of laboratory data 
from the short-term studies showed that the inci-
dence of abnormal elevations in random glucose 
measurements was the same as placebo (8 %). In 
the Clinical Antipsychotic Trials of Intervention 
Effectiveness (CATIE) study [37], patients with 
schizophrenia treated with ziprasidone (n = 185) 
lost a median of 0.91 kg, with no significant 
change in serum glucose or glycosylated hemo-
globin levels. Also, a reduction in total choles-
terol and triglycerides (possibly due to the 
discontinuation of previous medications) was 
observed. Other switch studies with ziprasidone 
showed a reduction in body weight and other 
metabolic effects [38].

Ziprasidone could be a viable option for 
David. However, we decided to not prescribe 
ziprasidone medication at this point because of 
its risk of QTc interval prolongation, an electro-
cardiographic abnormality which increases the 
risk of irregular heart rhythm and “torsades de 
pointes.” Although the clinical relevance of this 
risk for ziprasidone has been recently questioned 
[39], we preferred to avoid this medication as a 
first choice drug because of David’s preexisting 
coronary artery disease and the risk of ischemia- 
induced arrhythmia.

22.4.6  Asenapine

Asenapine has shown a relatively low weight gain 
liability. A recent meta-analysis [40] showed that 
asenapine produces significantly less weight gain 
than many other antipsychotics. For instance, the 
standard mean difference (SMD) in weight gained 
in those on placebo versus asenapine was 0.23 
(95 % CI: 0.07–0.39) which was significantly 
superior compared to risperidone (SMD = 0.42; 
95 % CI: 0.33–0.50), quetiapine (SMD = 0.43; 
95 % CI: 0.34–0.53), clozapine (SMD = 0.65; 
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95 % CI: 0.31–0.99), and olanzapine (SMD = 0.74; 
95 % CI: 0.67–0.81). Aripiprazole (SMD = 0.17; 
95 % CI: 0.05–0.28) and ziprasidone (SMD = 0.10; 
95 % CI: −0.02 to 0.22) also demonstrated a 
reduced weight gain.

We decided not to prescribe asenapine, owing 
to the fact that the patient has a history of emeto-
phobia (fear of vomiting) and refused to take a 
sublingual medication that could give dysgeusia.

22.4.7  Lurasidone

Evidence about lurasidone-induced weight gain/
obesity is not unique. In a meta-analysis by De 
Hert and colleagues [41], treatment with lurasi-
done was found not to induce statistically signifi-
cant weight gain in patients with schizophrenia 
and bipolar disorder (six trials, n = 1793). 
However, short-term trials (five trials, n = 999) 
demonstrated a significant weight gain >7 % 
from baseline among patients treated with lurasi-
done compared to patients in the placebo group 
[42]. In a long-term, open-label extension trial in 
patients with schizophrenia or schizoaffective 
disorder, percentages of weight gain and weight 
loss differed considerably depending on the pre- 
switch agent. Significant weight loss (+/− 7 % 
from baseline) was more often seen than signifi-
cant weight gain [43].

Lurasidone may be a possible option to treat 
David. However lurasidone is not well studied 
for the treatment of mania, as previous use has 
largely focused on the treatment of bipolar 
depression. Since there is little direct evidence, 
we will not be prescribing lurasidone at the pres-
ent moment. It may be reconsidered in the future 
if David does not respond to other medication or 
if more evidence comes to light regarding its 
effectiveness for mania.

22.4.8  Aripiprazole

Aripiprazole has been associated with a relatively 
low risk of weight gain, dyslipidemia, and diabe-
tes [44]. No difference in mean weight change 
between aripiprazole (0 kg) and placebo (−0.2 kg) 

were seen in four trials that were 3 weeks in dura-
tion [21]. In a randomized, double-blind, 26-week, 
placebo-controlled, maintenance study of aripip-
razole treated patients with bipolar I disorder, the 
mean weight gain was 0.5 kg (SD = 0.8 kg), with 
a weight gain of 7 % or greater occurring in 13 % 
of patients. The difference between aripiprazole 
and placebo groups was not statistically signifi-
cant. Also, no significant difference was seen 
between aripiprazole and placebo for median fast-
ing glucose and cholesterol levels [45].

We decided to prescribe aripiprazole. The 
medication is started at 15 mg daily, as an 
adjunct to the ongoing valproate, which is 
increased to a dose of 2500 mg/day (previous 
blood level, at 2000 mg/day: 59 ug/mL). We have 
also instructed the patient to take lorazepam 
1 mg in the morning and 2 mg at bedtime to alle-
viate anxiety and irritability.

The patient’s symptoms significantly improve 
over time and lorazepam is gradually tapered off 
in the following weeks, up to complete discontinu-
ation at week 5. Valproate is kept at 2500 mg/day 
(blood level 84 ug/mL) for 2 months and then 
decreased back to 2000 mg/day. Once remission 
is achieved, we will attempt a gradual switch from 
valproate to carbamazepine (CBZ), which is suc-
cessfully completed over a period of 4 weeks. 
Given the pharmacokinetic interaction with CBZ 
(CYP3A4 inducer), aripiprazole dose is escalated 
to 30 mg/day. Additional treatment recommenda-
tions include the addition of psychotherapy to 
address psychosocial/psychoeducational issues. 
Also, we discussed the risks of impaired judgment 
during manic episodes and the risk that he will 
experience new manic episodes in the future. We 
have also advised him to consider safeguarding 
his assets to prevent future irreparable financial 
damage during manic episodes.

22.5  Metabolic Illness Monitoring 
and Treatment

David’s metabolic illness is monitored in the 
following months. Indeed, we recommend that 
all individuals with psychiatric disorders be 
assessed at baseline for personal and family 
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history of dyslipidemia, cardiovascular disease, 
and hyperglycemia. Baseline assessments should 
include waist circumference, weight, blood pres-
sure, lipid panel, blood glucose, and thyroid 
function. Body weight, waist circumference, 
fasting serum lipids, glucose, and TSH should 
then be monitored at regularly scheduled inter-
vals thereafter [44].

After consulting with his cardiologist, David 
is also invited to participate in a healthy lifestyle 
intervention, which includes psychoeducation, 
dietary consults, and motivational-behavioral 
interventions to avoid a sedentary lifestyle. The 
patient’s metabolic condition gradually improves 
and his body weight decreases from 104 to 85 kg.

For patients who do not improve with an 
appropriate choice of psychiatric medications 
and education, dietary and exercise programs, 
consideration should be given to an appropriate 
pharmacological treatment of their metabolic ill-
ness with medications such as orlistat, lorcaserin, 
combination of phentermine and topiramate, 
combination of naltrexone and bupropion, or 
liraglutide.

22.5.1  Orlistat

Orlistat is a reversible inhibitor of gastrointestinal 
lipases indicated for obesity management includ-
ing weight loss and weight maintenance when 
used in conjunction with a reduced-calorie diet. 
Orlistat is also indicated to reduce the risk for 
weight regain after prior weight loss [46]. The 
medication inhibits gastrointestinal lipases, thus 
lowering the absorption of dietary fat. However, 
orlistat may also decrease absorption of fat- soluble 
vitamins (A, D, E, and K) and certain concomi-
tantly administered drugs in some individuals. 
Patients taking the drug should take a daily vita-
min pill at bedtime to maximize absorption of the 
vitamins. Hilger and colleagues [47] monitored 
plasma levels of several psychotropic agents in 
eight psychiatric patients receiving orlistat to 
determine the potential influence of this medica-
tion on the bioavailability of these drugs. No clini-
cally relevant changes in plasma concentrations of 
haloperidol, clozapine, clomipramine, desipra-

mine, or carbamazepine were found over an 
8-week period in orlistat recipients. Nonetheless, 
plasma level monitoring is recommended when-
ever possible. Orlistat was tested in obese or 
overweight adults with schizophrenia, with no 
concomitant hypocaloric diet or behavioral inter-
ventions. The medication caused moderate weight 
loss only in men. However, some subgroups 
showed favorable changes in several metabolic 
parameters. Prolonged (32 weeks) orlistat treat-
ment yielded no additional benefits as compared to 
short (16 weeks) treatment [48]. Golay and col-
leagues [49] tested orlistat for the efficacy in obese 
patients with binge eating disorder and found that 
at 24 weeks, the mean weight loss from baseline 
for orlistat-treated patients was significantly 
greater than for patients receiving placebo (−7.4 % 
vs. −2.3 %; p = 0.01). The most common side 
effects of orlistat include oily spotting, flatus with 
discharge, fecal urgency, fatty/oily stool, oily 
evacuation, increased defecation and fecal inconti-
nence [46].

22.5.2  Lorcaserin

Lorcaserin is a selective serotonin 2C receptor 
agonist able to reduce appetite and food intake. 
Different from other serotonergic medications 
that had been previously used for weight loss, 
such as fenfluramine, this medication is a selec-
tive serotonin 2c receptor agonist and is less 
likely to cause cardiac valve disease. Lorcaserin 
is contraindicated in patients with renal failure. 
Concomitant use of lorcaserin with agents that 
possess or enhance serotonergic activity, such as 
selective serotonin reuptake inhibitors (SSRIs), 
selective serotonin-norepinephrine reuptake 
inhibitors (SNRIs), monoamine oxidase inhibi-
tors (MAOIs), and tricyclic antidepressants 
(TCAs), 5-HT1 receptor agonists (triptans), may 
potentiate the risk of serotonin syndrome, which 
is a rare but serious and potentially fatal condi-
tion thought to result from hyperstimulation of 
brainstem 5-HT1A and 2A receptors. Although 
lorcaserin is primarily a serotonin 2C receptor 
agonist, the safety of concomitant use with other 
serotonergic agents has not been established. 
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Lorcaserin inhibits CYP450 2D6, thus increasing 
the plasma concentrations of drugs that are pri-
marily metabolized by this enzyme complex, 
including many antidepressants (e.g., SSRIs, 
TCAs, trazodone). Lorcaserin is prescribed as a 
10-mg tablet twice daily [50]. In one large ran-
domized, double- blind placebo-controlled, paral-
lel trial including 4008 obese patients, 
approximately half of the patients who took the 
drug for 12 months lost at least 5 % of their 
weight [51]. The most common side effects of 
lorcaserin are headache, dizziness, fatigue, nau-
sea, dry mouth, and constipation.

22.5.3  Combined Treatment: 
Phentermine and Topiramate

A combination of phentermine (a sympathomi-
metic amine which acts as an appetite suppres-
sant and stimulant) and extended-release 
topiramate (an anticonvulsant and antimigraine 
medication with the ability to induce weigh loss) 
was approved by the US Food and Drug 
Administration (FDA) in 2012. Approval was 
denied by European regulatory authorities, which 
cited potential risk to the heart and blood vessels, 
psychiatric side effects, and cognitive side effects 
in explaining their decision [52]. Among other 
issues, there were concerns about the long-term 
psychiatric effects (depression and anxiety were 
reported in studies) and cognitive effects (related 
to the topiramate component of the medication). 
In clinical trials, phentermine/topiramate was 
associated with modest yet statistically signifi-
cant weight loss when compared with placebo 
[53]. Of note, the weight loss was associated with 
improvements in weight-related comorbidities 
such as improved glycemia, decreased blood 
pressure, and improved cholesterol. In clinical 
trials, the most common adverse events which 
occurred at a rate ≥5 % and ≥1.5 times placebo 
included paraesthesia, dizziness, dysgeusia, 
insomnia, constipation, and dry mouth. In the 
United States, the drug label contains warnings 
for increased heart rate, suicidal behavior and 
ideation, glaucoma, mood and sleep disorders, 
creatine elevation, and metabolic acidosis. Some 

of these warnings are based on historical obser-
vations in epilepsy patients taking topiramate. 
Because of the stimulant component, patients 
should not use this medication if they have 
uncontrolled high blood pressure or heart dis-
ease. Also, the medication may cause anxiety, 
agitation, and insomnia. Patients treated with this 
medication should be monitored for the emer-
gence or worsening of depression, suicidal 
thoughts or behavior, and/or any unusual changes 
in mood or behavior. In fact, antiepileptic drugs 
(AEDs), including topiramate, a component of 
this medication, increase the risk of suicidal 
thoughts or behavior in patients taking these 
drugs for any indication. Because of a risk of 
fetal malformations, women of childbearing age 
should have a monthly pregnancy test while tak-
ing phentermine-topiramate [53].

22.5.4  Combined Treatment: 
Bupropion and Naltrexone

A combination of bupropion (an antidepressant 
and smoking cessation medication) and naltrex-
one (a medication for alcohol and opioid depen-
dence) was approved by the FDA in September 
2014 [54]. Both drugs have individually shown 
evidence of effectiveness in weight loss, and the 
combination is intended to have a synergistic 
effect [55]. Bupropion is a nicotinic acetylcho-
line receptor antagonist and a reuptake inhibitor 
and releasing agent of norepinephrine. Bupropion 
activates pro-opiomelanocortin (POMC) neurons 
in the hypothalamus, resulting in loss of appetite 
and increased energy output. Of interest, the 
POMC is regulated by endogenous opioids via 
opioid-mediated negative feedback. Naltrexone 
is instead a pure opioid antagonist, further aug-
menting bupropion’s activation of the POMC 
[56]. The combination of bupropion and naltrex-
one has an effect on the reward pathway that 
results in reduced food craving [57]. Most com-
mon adverse events (greater than or equal to 5 %) 
include nausea, constipation, headache, vomit-
ing, dizziness, insomnia, dry mouth, and diar-
rhea. The medication is contraindicated in 
subjects with uncontrolled hypertension, seizure 
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disorders, anorexia nervosa or bulimia, subjects 
undergoing abrupt discontinuation of alcohol, 
benzodiazepines, barbiturates, and anticonvul-
sant drugs, subjects using other products contain-
ing bupropion, chronic opioid use, during or 
within 14 days of taking monoamine oxidase 
inhibitors (MAOI), and pregnant women. Most 
common adverse reactions (greater than or equal 
to 5 %): include nausea, constipation, headache, 
vomiting, dizziness, insomnia, dry mouth, and 
diarrhea [54]. The presence of an antidepressant 
(bupropion) indicates the need for caution in 
patients with mental illness. For instance, patients 
with bipolar disorder may switch to mania or 
develop mixed features, patients with schizo-
phrenia may develop agitation, and patients with 
anxiety may develop an exacerbation of their 
symptoms. The risk of suicide may be also 
increased.

22.5.5  Liraglutide

Liraglutide is a compound that was previously 
approved for type 2 diabetes and has been 
recently approved as an anti-obesity agent in a 
higher dose, for patients with or without diabetes. 
Liraglutide is a glucagon-like peptide-1 (GLP-1) 
receptor agonist, which helps control blood sugar 
and also promotes weight loss and maintenance. 
A higher dose is used to treat obesity than to treat 
diabetes alone. In fact, the dose to treat obesity is 
3.0 mg, in contrast to 1.2 mg or 1.8 mg for diabe-
tes. The medication is available only as a once- 
daily injection. Most common adverse reactions, 
reported in greater than or equal to 5 % are: nau-
sea, hypoglycemia, diarrhea, constipation, vomit-
ing, headache, decreased appetite, dyspepsia, 
fatigue, dizziness, abdominal pain, and increased 
lipase. The efficacy and safety of liraglutide in 
patients with psychiatric conditions is yet to be 
demonstrated. Liraglutide was studied in three 
clinical trials of obese and overweight partici-
pants. However, patients who had a history of 
major depressive disorder or suicide attempt 
were excluded from these studies. In these clini-
cal trials, 6 (0.2 %) of 3384 liraglutide- treated 
patients and none of the 1941 placebo-treated 

patients reported suicidal ideation; one of these 
liraglutide-treated patients attempted suicide. 
Liraglutide is contraindicated during pregnancy 
because it may cause fetal harm. This medication 
has a boxed warning stating that thyroid C-cell 
tumors have been seen in rodents but that the risk 
in humans is not known. However, liraglutide 
should not be used in patients with a personal or 
family history of medullary thyroid carcinoma 
(MTC) or in patients with multiple endocrine 
neoplasia syndrome type 2 [58].

22.6  Conclusions

Patients with psychiatric disorders are at a high 
risk for obesity and metabolic illnesses, and the 
treatments for their mental illness may signifi-
cantly increase such a risk, leading to even greater 
mortality, morbidity, and disability. Therefore, 
new paradigms for the management of psychiat-
ric disorders are required. It is paramount that 
health care professionals be aware that, when 
exposed to psychotropic medications, many 
patients gain significant weight and/or develop 
dyslipidemia, hyperglicemia, thyroid dysfunc-
tion, hyperprolactinemia, or other endocrine/
metabolic conditions. Whenever possible, the 
development of weight gain and other metabolic 
illnesses should be prevented or minimized by 
choosing agents with a lower metabolic risk, both 
for acute and long-term treatments, as reported 
above in our clinical case.

Centrally, anti-obesity drugs modulate several 
neurochemical pathways involved in mood, cog-
nition, sleep, anxiety, and suicidal ideation. 
Surprisingly, clinical studies explaining their 
effect on different mental illnesses are scarce. 
However, mental illness is often an exclusion cri-
terion for the treatment of severe obesity with 
anti-obesity agents, and this may explain the lack 
of studies on this specific focus.

Educational and behavioral programs for 
healthier lifestyle, weight management or loss 
should be incorporated into a personalized treat-
ment plan, and obesity should be considered a 
direct target for clinical intervention, rather than 
an indicator for lipid-modifying drug treatments. 

G. Amodeo et al.



309

Clearly, mental health professionals need to play 
an active role in patients’ weight-maintenance 
and, when needed, weight loss efforts. A team 
working toward a patient’s healthy weight, with 
at least a psychiatrist, psychotherapist, internist, 
dietician, and endocrinologist, is required.

22.7  Summary and Take Home 
Messages

• Psychiatric disorders and the subsequent use 
of psychotropic medications can both inde-
pendently and in combination increase the 
risk of weight gain/obesity and the develop-
ment of a metabolic diseases.

• Adequate assessment of psychiatric patients at 
baseline (medical history, metabolic risk fac-
tors, comorbidities, clinical history of rela-
tives, body weight, waist circumference, BMI, 
lipid and glycemic evaluations) is necessary 
to detect risk factors for weight gain/obesity.

• Weight gain and subsequent obesity can be 
managed by choosing psychotropic medica-
tions with lower metabolic implications in 
patients with genetic, lifestyle, and environ-
mental risk factors.

• It is necessary for health care providers to edu-
cate psychiatric patients and their caregivers 
about making healthy lifestyle choices (i.e., 
diet, exercise, and smoking cessation) in order 
to manage weight.

• When psychiatric patients require an anti- 
obesity agent, the costs and benefits of each 
medication should be considered, including 
the mechanism of action, the neurochemical 
pathways involved, as well as pharmacologi-
cal interactions to avoid relapses and/or new 
psychiatric symptoms.
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Case Vignette

Ms. P is a 42-year-old woman presenting to 
the bariatric surgery clinic for consideration 
of gastric bypass surgery. She is seen by the 
psychiatrist in consultation. Ms. P’s BMI is 
37 kg/m2 and she has several obesity- related 
medical conditions, including hypertension, 
dyslipidemia, and gastroesophageal reflux 
disease. Her psychiatric history is notable 
for bipolar II disorder, with onset in her 
early 20s and three previous hypomanic epi-
sodes (ages 22, 28, and 35). She has had 
multiple previous depressive episodes, the 

23.1  Introduction

Bariatric surgery patients have a high degree of 
psychiatric comorbidity, with the prevalence of 
any DSM-IV defined Axis I disorder approaching 
40 % [1]. Antidepressant medications are the 
most commonly used psychotropic medication in 
this population by far: 35 % of patients in a large, 
multisite cohort (n = 2146) were found to be tak-
ing at least one antidepressant medication on a 
daily basis [2]. However, bariatric surgery is pro-
jected to become more widespread and accessi-
ble in the coming years, and therefore more likely 
to include persons with severe mood and psy-
chotic disorders [3]. This factor, coupled with the 
expanding indication list for various psychotro-
pic medication classes (particularly second- 
generation antipsychotics), means that clinicians 
working in the bariatric surgery field must be 
familiar with a variety of psychopharmacological 
management issues in this population.

In the following chapter, we describe pharma-
cological alterations associated with bariatric 
surgery, and suggest management strategies to 
address clinically relevant issues. We begin with 
an illustrative case of a bariatric surgery candi-
date who is taking several psychiatric medica-
tions. Next, we briefly review the pharmacokinetic 
steps, and discuss the impact of bariatric surgery 
on each of these steps, paying particular attention 
to medication absorption. We will then discuss 
various medication formulation options before 
moving on to the bulk of the chapter: a review of 
the effect of bariatric surgery on the major classes 
of psychiatric medications and management sug-
gestions for each.
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23.2  Pharmacokinetic Changes 
Following Bariatric Surgery

Bariatric surgery procedures all involve some 
element of restriction of the capacity of the diges-
tive system, reduction of the digestive system’s 
ability to absorb nutrients (via intestinal diver-
sion), or a combination of both restrictive and 
malabsorptive elements. Examples of each cate-
gory of procedure include the following: gastric 
banding and gastric sleeve (predominantly 
restrictive), biliopancreatic diversion and jejuno-
ileal bypass (predominantly malabsorptive), and 
gastric bypass (mixed restrictive/malabsorptive).

Gastric bypass, specifically roux-en-Y gastric 
bypass (RYGB), and sleeve gastrectomy are the 

two most commonly performed bariatric surgery 
procedures in the United States as of the time of 
writing [3]. All bariatric surgery procedures can 
theoretically impact drug absorption since they 
all change gastrointestinal (GI) function to some 
degree. However, despite the emerging popular-
ity of the gastric sleeve procedure in recent years 
[3], the literature regarding psychopharmacology 
after bariatric surgery is primarily focused on 
RYGB. This emphasis is likely due to RYGB’s 
historical predominance, combined with its 
potential to significantly impact drug absorption 
via its potent effect on GI structure and function. 
Therefore, this chapter will largely refer to RYGB 
patients, but management strategies for RYGB 
may be generally applied to all bariatric surgery 
patients.

The pharmacology branch of pharmacokinet-
ics refers to the effect of the body on an exter-
nally administered substance. It is generally 
understood to encompass the following steps: (1) 
absorption of the substance into the blood circu-
lation; (2) distribution of the substance  throughout 
the body tissues and fluids; (3) the body’s metab-
olism of the substance into modified (usually 
more readily excreted) products, typically via 
enzymatic systems in the liver; and (4) excretion, 
whereby the substance is removed from the body 
[4]. The impact of bariatric surgery on the vari-
ous pharmacokinetic steps is discussed below.

23.2.1  Absorption

Although bariatric surgery can theoretically 
impact all of the pharmacokinetic steps outlined 
above, its primary effects are on drug absorption. 
Numerous studies involving various procedures 
and medications have demonstrated evidence of 
reduced drug absorption post-bariatric surgery [5]. 
In a systematic review, Padwal et al. (2010) 
describe the steps involved in drug absorption and 
the theoretical impact that bariatric surgery has on 
these steps [5]. Firstly, in order for a drug to be 
absorbed into systemic circulation, it has to disin-
tegrate and dissolve in the stomach, actions that 
can be affected by changes in gastric pH and gas-
tric mixing following restrictive bariatric surger-
ies. Next, the drug has to be emptied out of the 
stomach and into the small intestine, a process that 

most recent being 2 years ago, and two 
previous suicide attempts (ages 25 and 40), 
both resulting in psychiatric hospitalizations. 
Ms. P was also diagnosed with panic disorder 
at age 18, but these symptoms have been 
well controlled by paroxetine since that 
time. Overall, her mood has been stable 
since the initiation of her current medica-
tion regimen 2 years ago. Her medications 
include lithium 1200 mg once daily at bed-
time (typical serum level 0.7), quetiapine XR 
300 mg once daily at bedtime, paroxetine 
20 mg once daily, lorazepam 1 mg once daily 
at bedtime as needed, atorvastatin 20 mg 
once daily at bedtime, and amlodipine 5 mg 
once daily.

Questions for the psychiatrist to 
consider:

 – How will gastric bypass impact Ms. P’s 
medication absorption?

 – Should any of the medications be 
adjusted preoperatively?

 – Are there any early signs of decreased 
medication absorption for which the 
psychiatrist should monitor?

 – How will gastric bypass surgery impact 
lithium serum levels?

 – How frequently should lithium levels be 
monitored in the perioperative period?

(continued)
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is also often altered after surgeries involving 
gastric restriction, and which impacts the rate of 
drug absorption. Most drug absorption occurs in 
the small intestine, where substances are exposed 
to the intestinal mucosa and transported across the 
epithelium, via passive diffusion or active trans-
port, into the portal circulation. Thus, diversionary 
bariatric procedures (e.g., RYGB, jejunoileal 
bypass, biliopancreatic diversion) have the poten-
tial to profoundly impact drug absorption since 
they reduce functional gastrointestinal length sig-
nificantly. Procedures that bypass the proximal 
small intestine can affect lipophilic drugs in par-
ticular, since these medications may require bile 
acid mixing in the small intestine to increase solu-
bility. Lipophilic drugs are also often dependent 
upon enterohepatic recirculation to enhance 
absorption, a phenomenon that is limited by 
bypass of the proximal intestine. Furthermore, 

some drugs undergo metabolism within the intes-
tinal wall, a factor that influences absorption and, 
along with drug efflux, may vary across the length 
of the intestine under normal circumstances. 
Therefore, it is theoretically possible that different 
types of malabsorptive procedures involving dif-
ferent portions of the intestine may produce vari-
able changes in drug absorption, though this effect 
has not been studied. Figure 23.1 outlines the steps 
involved in oral drug absorption and the differen-
tial impact of various types of bariatric surgery 
procedures on these steps.

23.2.2  Distribution

Drug distribution, the process by which drugs 
enter the body’s interstitial and intracellular fluids, 
can be influenced by any physiological factor 

Factor influencing absorption

VBG GS RYGB BPD JIB

A. Drug disintegration and dissolution

Gastric mixing

Gastric pH

Gastric emptying

Bile salt solubilization and
enterohepatic recirculation

B. Mucosal exposure

C. Absorption across intestine

Length of bypassed segment
and transit time

Intestinal adaptation

Metabolism

Efflux

Fig. 23.1 Summary of the theoretical effect of various 
bariatric procedures on factors influencing drug absorp-
tion. The factors influencing drug absorption are shown 
in the center. For each factor, the major site gastrointesti-
nal site involved is indicated on the left. The major types 
of bariatric surgery are listed on the right. The arrows 

summarize the potential spectrum of influence for each 
type of bariatric procedure. VBG vertical banded gastro-
plasty, GS gastric sleeve, RYGB Roux-en-Y gastric 
bypass, BPD biliopancreatic diversion, JIB jejunoileal 
bypass. Figure modified, with permission, from Padwal 
et al., 2010 [5]
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that affects vascular volume, plasma protein 
binding, tissue volume, or tissue binding [6]. 
Several obesity-related physiologic changes, 
such as increased blood volume [7] and increased 
cardiac output [8], can influence drug distribu-
tion, and higher total body weight generally 
increases drug distribution [6]. Furthermore, obe-
sity and weight loss result in altered blood con-
centrations of drug-binding proteins, such as 
lipoproteins, alpha acid glycoprotein, and (less 
commonly) albumin, thus changing a drug’s 
plasma protein binding, and therefore its distribu-
tion [9]. Generally, lipid-soluble drugs have 
higher volumes of distribution (a measure that is 
correlated with the amount of a drug stored in 
body tissue vs. plasma), and are therefore more 
likely to be influenced by obesity and substantial 
changes in body weight than are water-soluble 
drugs [6]. The clinical effect of changes in drug 
distribution with significant weight loss (such as 
the type of weight loss seen after bariatric sur-
gery) depends on the properties of the individual 
medication, but could include issues such as 
increased adverse effects and toxicity.

23.2.3  Metabolism and Excretion

Metabolism and excretion are the steps whereby 
drugs are processed and cleared from the body. 
The majority of drug metabolism occurs in the 
liver, primarily via phase I (modification; 
includes the actions of the cytochrome P450 sys-
tem) and/or phase II (conjugation) reactions [4]. 
Drugs are then excreted via the urine, bile, feces, 
and other bodily fluids. Although theoretical, 
changes in hepatic function associated with sig-
nificant weight loss, along with improvement in 
common obesity-associated conditions such as 
nonalcoholic fatty liver disease, may impact drug 
metabolism and excretion [3]. The clinical effect 
of these changes would hypothetically be an 
improvement in drug metabolism, and therefore 
the emergence of adverse effects associated with 
a patient’s typical dose. Obesity and weight loss 
can also be associated with changes in renal drug 
clearance [6], a factor that would also affect the 
levels of renally excreted medications.

23.2.4  Summary

Bariatric surgery has the potential to affect all 
pharmacokinetic steps, though drug absorption is 
the parameter that has been most studied and is 
hypothetically most likely to be impacted, given 
that many procedures are malabsorptive by 
nature, and all involve substantial changes to the 
anatomy and function of the gastrointestinal sys-
tem. However, pharmacokinetic changes post- 
bariatric surgery may be difficult to predict given 
the complex interplay of medication, patient, and 
surgical factors. More definitive and systematic 
research in this area is needed in order to fully 
understand the scope of the issue.

23.3  Medication Formulations

Because we recommend the use of various medi-
cation formulations in the management of bariat-
ric surgery patients, in this section we describe 
the formulations discussed in the text and the par-
ticulars of their use in this population. Specifically, 
we refer to controlled release, orodispersible and 
liquid formulations. Readers should note that the 
availability of various medication formulations 
differs internationally.

In the context of oral medications, “controlled 
release,” and its various synonyms, such as 
“extended” and “sustained” release, refers to cap-
sules and tablets that are modified using technol-
ogy to alter the rate or timing of drug delivery. 
This mechanism is in contrast to conventional 
pills and tablets, which release the drug immedi-
ately upon oral administration (i.e., “immediate 
release” formulations) [10]. Pharmaceutical com-
panies have developed a number of mechanisms 
to achieve controlled release, e.g., enteric coating, 
the use of coated beads/granules within a capsule, 
and the use of outer semipermeable membranes. 
Controlled release medications are designed to 
achieve a therapeutic objective, such as reduced 
side effect burden, or to enhance patient adher-
ence by minimizing the need for divided dosing. 
However, any medication formulation that pro-
longs drug disintegration and dissolution has the 
potential to impede absorption following bariatric 
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surgery [5]. Therefore, although data regarding 
the use of controlled release medications after 
bariatric surgery is very limited, clinicians com-
monly convert these medications to their immedi-
ate release formulations prior to surgery [3]. We 
currently suggest this strategy based on expert 
clinical recommendation [5, 6]. Not all controlled 
release medications come in an immediate 
release formulation. If switching formulations is 
not an option, we recommend consulting with 
pharmacy colleagues regarding other potential 
modifications to controlled release medications 
that may improve dissolution and disintegration 
(e.g., opening and sprinkling capsules, crushing 
tablets). If controlled release medications cannot 
be modified, a clinical decision must be made to 
switch to a different medication or to continue 
the same medication with close monitoring after 
bariatric surgery.

Medication tablets may also be modified by 
drug manufacturers so that they are orodispers-
ible, or orally disintegrating. Such tablets disinte-
grate and, at least partially, dissolve in the mouth. 
One benefit of this formulation is that tablets can 
be taken without water, and it overcomes issues 
such as dysphagia and trouble swallowing pills. 
However, it must be noted that not all orally dis-
integrating tablets are absorbed via the oral 
mucosa (a characteristic that would clearly ben-
efit bariatric surgery patients). Depending on the 
particular pharmacological properties of the 
drug, some medications travel to the gastrointes-
tinal system after disintegration and dissolution 
in the mouth, whereby they are absorbed across 
the small intestine like conventional oral tablets. 
Therefore, while orally disintegrating tablets that 
are absorbed in the GI system may still optimize 
absorption by enhancing disintegration and dis-
solution (often altered in the bariatric surgery 
gastrointestinal environment), many still require 
a functioning GI system to enter systemic circu-
lation. We suggest that clinicians consult phar-
macy colleagues or check product monographs 
when uncertain about the route of absorption of 
orally disintegrating tablets.

Lastly, a number of psychiatric medications 
are available in liquid formulations. Again, this 
formulation may enhance absorption in bariatric 

surgery patients, since liquid medications do not 
have to be disintegrated and dissolved in the GI 
tract the way pills do. Liquid formulations are 
therefore an option for patients exhibiting signs 
of reduced medication absorption while taking 
solid pills.

23.4  Antidepressants

23.4.1  Evidence

Like most oral medications, antidepressants are 
maximally absorbed in the small intestine and 
therefore have the potential to be significantly 
impacted by malabsorptive bariatric proce-
dures. In addition, they are lipophilic and gen-
erally highly protein bound, meaning that they 
are hypothetically vulnerable to the changes in 
volume of distribution and concentration of 
drug- binding proteins that accompany rapid 
weight loss [6, 11].

Although the literature is far from robust, 
antidepressants are the best-studied psychotropic 
medication in the bariatric population. At the 
time of writing, there have been four small phar-
macokinetic studies evaluating the effect of 
RYGB on antidepressant levels [12–15]. Two 
cross-sectional studies compared the area under 
the plasma concentration time curve (AUC; a 
measure of the medication’s bioavailability) 
between patients who were 1-year post-RYGB 
and age-, sex-, and body mass index-matched 
control subjects who had not undergone bariatric 
surgery [14, 15]. In one study, all participants 
(n = 5 RYGB subjects and five controls) were 
given a single dose of sertraline 100 mg [15], and 
in the other study, participants (n = 10 subjects 
per group) were given a single dose of duloxetine 
60 mg [14]. Serial plasma medication levels were 
collected following medication administration in 
both studies. For both sertraline and duloxetine, 
the post-RYGB group demonstrated a signifi-
cantly and substantially lower mean AUC com-
pared to the nonsurgical control group, suggesting 
lower bioavailability of these medications 1 year 
post-RYGB surgery. However, since this data is 
from a cross-sectional study in a nonclinical sample, 
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it does not provide evidence as to the effect of 
bariatric surgery on antidepressant bioavailabil-
ity in patients taking the medication on a daily 
basis over time.

In a case series following 12 RYGB patients 
taking venlafaxine (n = 5), citalopram (n = 2), 
duloxetine (n = 1), escitalopram (n = 2), and sertra-
line (n = 2), Hamad et al. (2012) evaluated AUC at 
preoperative baseline, and 1, 6, and 12 months 
post-surgery [13]. Eight of the 12 patients experi-
enced a significant drop in AUC at the 1-month 
time point (range 36–80 %), though this decrease 
was only significant for the sample as a whole and 
the SSRI group. AUC returned to baseline (or 
increased) for the majority of patients by 6 
months, although three patients did not return to 
their baseline levels by 1 year. The authors postu-
lated that the improved bioavailability at 6 months 
was due to the adaptive increase in the absorptive 
component of the intestinal mucosa that occurs 
postoperatively. From a clinical perspective, four 
patients experienced a relapse of their depression 
postoperatively, and improvement in their symp-
toms correlated with a return to baseline antide-
pressant bioavailability. Data from a case series 
involving four RYGB patients supported the evi-
dence of decreased escitalopram absorption 
post-RYGB initially identified by Hamad et al. 
(2012): escitalopram plasma concentrations 
decreased by 4–71 % compared to baseline 2 
weeks post-surgery and by a further 16–19 % by 
6 weeks in this study [12].

All pharmacokinetic studies on antidepressant 
use in bariatric surgery patients have involved 
SSRIs and SNRIs. Thus, there is almost no evi-
dence regarding the effect of bariatric surgery on 
patients taking other classes of antidepressant 
medication. An in vitro study comparing drug 
dissolution between a simulated RYGB GI tract 
and a control environment found that amitripty-
line dissolved significantly less in the RYGB vs. 
the control model, and that immediate release 
bupropion dissolved more [16]. Of interest, 
fluoxetine, paroxetine, and sertraline were found 
to dissolve significantly less in the RYGB model 
and citalopram and venlafaxine were found to 
dissolve equally in both models. Although one 
cannot extrapolate as to the real world, clinical 

impact of these in vitro findings, they demon-
strate the potential inter-drug variability of phar-
macokinetic changes post-bariatric surgery.

Overall, although sample sizes have been 
small, all studies in this area have demonstrated 
evidence of reduced antidepressant bioavailabil-
ity post-RYGB. Therefore, clinicians working 
with bariatric surgery patients taking antidepres-
sants must be alert for signs and symptoms of 
reduced antidepressant absorption. Management 
strategies are discussed in the section below.

23.4.2  Management

Since we are unable to predict which patients are 
at highest risk of experiencing the clinical effects 
of reduced antidepressant absorption postopera-
tively, we do not recommend routinely increasing 
antidepressant doses preoperatively. Rather, all 
bariatric surgery patients on antidepressant medi-
cation should be monitored postoperatively for 
changes in mental status, and patients should be 
counseled to self-monitor for mental status 
changes [13]. A potential early symptom of 
reduced antidepressant bioavailability is the anti-
depressant discontinuation syndrome: the cluster 
of neurological, emotional, and somatic phenom-
ena associated with abrupt antidepressant discon-
tinuation or dose reduction [17]. Common 
symptoms would typically appear in the first few 
days postoperatively, and include dizziness, ver-
tiginous sensations, gait incoordination, nausea, 
headache, fatigue, insomnia, anxiety, and irrita-
bility [17]. Discontinuation symptoms must be 
differentiated from relapse of the primary psychi-
atric disorder, which would typically happen over 
a period of months [18]. Bingham et al. (2014) 
report on a case of severe antidepressant discon-
tinuation syndrome post-RYGB, and describe the 
management strategies that were helpful for this 
patient, namely increasing and dividing the 
medication dose [19].

Management strategies for patients demon-
strating evidence of reduced antidepressant 
absorption (e.g., discontinuation symptoms or 
worsening psychiatric symptoms) include 
increasing the medication dose, dividing the dose 
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(smaller amounts dissolve, and are therefore 
absorbed, more easily), crushing pills if feasible, 
and switching to a liquid or orally disintegrating 
formulation if available. These strategies may be 
implemented in a stepwise manner, depending on 
the clinical situation and patient preference.

As discussed in the section above (Medication 
Formulations), any controlled release antidepres-
sant medication should be switched to its immedi-
ate release formulation prior to surgery. If an 
immediate release formulation is not available, 
some controlled release tablets may be crushed and 
some capsules may be opened and sprinkled, but, 
as previously mentioned, we suggest consulting 
with pharmacy colleagues prior to making these 
recommendations. Depending on the clinical situa-
tion, some patients on controlled release antide-
pressants may benefit from switching preoperatively 
to another type of antidepressant with an available 
immediate release or liquid formulation.

Of note, Hamad et al. found that antidepres-
sant bioavailability normalized or increased for 
some patients in their small sample by 6 months 
post-surgery [13]. For this reason, clinicians and 
patients should be aware of the potential emer-
gence of antidepressant adverse effects starting 
several months postoperatively, particularly in 
patients whose antidepressant doses were 
increased from baseline in the postoperative 
period to address signs of reduced absorption.

We suggest using rating scales to systemati-
cally monitor symptoms in perioperative patients 
with a history of anxiety or depression. This 
strategy provides longitudinal data and allows for 
early identification of symptom recurrence. The 
Patient Health Questionnaire-9 (PHQ-9) [20] is 
an example of such a rating scale, and has been 
validated as a depression-screening tool in the 
bariatric population [21].

In terms of laboratory monitoring, while most 
antidepressants do not have established therapeu-
tic ranges, some of the tricyclic antidepressants 
do, and these may be used for monitoring drug 
levels. We suggest obtaining baseline preopera-
tive levels as well as levels at regular intervals 
over the first year postoperatively, after which 
point patients may return to routine monitoring, 
provided they are stable.

Given the potential for persistent absorption 
changes for at least 6–12 months postoperatively 
[13], along with the potentially latent effects of 
reduced medication absorption, patients on anti-
depressant medication require enhanced moni-
toring for complications of pharmacokinetic 
changes, including antidepressant discontinua-
tion syndrome, worsening of their primary psy-
chiatric disorder, and antidepressant adverse 
effects, over the course of at least the first postop-
erative year.

23.5  Mood Stabilizers

The literature addressing mood stabilizers in bar-
iatric surgery patients is limited to a small number 
of case reports. However, given the comorbidity 
between obesity and mood disorders [22], in con-
junction with the increasing accessibility of bariat-
ric surgery, this is a topic that deserves attention.

23.5.1  Lithium

Due to its narrow therapeutic index, lithium is the 
mood stabilizer that presents the greatest man-
agement challenge in the perioperative period. In 
terms of pharmacokinetics, lithium is readily and 
completely absorbed in the small intestine. It is 
hydrophilic and nonprotein bound, is not metab-
olized, and is almost completely renally excreted. 
These characteristics mean that it is particularly 
vulnerable to fluid shifts, a significant concern in 
the postoperative period. Serum levels between 
0.6 and 1.2 mmol/L are considered therapeutic 
for bipolar disorder treatment, and levels above 
1.5 mmol/L are toxic. Lithium dissolution was 
shown to be higher in an in vitro RYGB model 
[16], and there are several case reports describing 
lithium toxicity following RYGB [23–25].

Although toxicity is the immediate concern 
for patients on lithium undergoing bariatric sur-
gery, subtherapeutic levels can also have devas-
tating consequences for patients with severe 
mood disorders. Given the unpredictability of 
absorption and other pharmacokinetic changes 
associated with bariatric surgery and significant 
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weight loss, clinicians should be prepared to 
manage both subtherapeutic and elevated lithium 
levels. Furthermore, not only can lithium levels 
be affected following bariatric surgery, they can 
be altered in the preoperative phase, where many 
patients are prescribed a liquid diet in order to 
lose weight and reduce the risk of surgical com-
plications. Liquid meal replacement may alter 
patients’ usual fluid and salt intake, which, in 
turn, may impact lithium levels.

For these reasons, bariatric surgery patients on 
lithium require particularly close monitoring 
throughout the perioperative period. Patients and 
health care providers should be carefully edu-
cated about adequate fluid intake and symptoms 
of lithium toxicity, and patients should be advised 
to seek medical attention at the first sign of any of 
these symptoms, or if they are not tolerating oral 
intake. Conversely, if a patient is experiencing 
subtherapeutic lithium levels in the postoperative 
period, physicians may try the management 
strategies suggested for reduced antidepressant 

absorption, such as increasing and dividing the 
doses or switching to lithium citrate syrup (avail-
able in some regions). Considering the complexi-
ties associated with caring for bariatric surgery 
patients on lithium, the psychiatrists at the 
Toronto Western Hospital Bariatric Surgery 
Psychosocial program created a protocol to guide 
management (see Table 23.1). The protocol pro-
vides suggestions for fluid intake, frequency of 
lithium monitoring, and additional education for 
clinicians managing bariatric surgery patients on 
lithium.

23.5.2  Valproic Acid and Other 
Anticonvulsants

Valproic acid (VPA) is rapidly and completely 
absorbed in the GI tract, though absorption can 
be delayed if taken with food [28]. It is highly 
protein bound, mainly to albumin. It comes in 
various forms, including as VPA, itself, the salt 

Table 23.1 Perioperative bariatric surgery lithium protocol

Bariatric surgery perioperative phase Recommendations

Presurgery: while taking liquid meal 
replacementa

• Weekly lithium levels

• Educate patient to drink 2.5–3 L per day (includes liquid meal 
replacement)

• Consider lithium dose decrease if lithium levels approach 1.2 mmol/L 
or increase by >25 % from baseline

• Hold and reassess dose if signs of lithium toxicity

• Monitor depressive or manic symptoms (consider using standardized 
scalesb)

Post-surgery: 0–6 weeks 
post-surgery

• Weekly lithium levels as fluid intake will increase gradually over initial 
months post-surgeryc

• Ask about food intolerance and vomiting as it can impact fluid intake

• Consider lithium dose decrease if lithium levels approach 1.2 mmol/L 
or increase by >25 % from baseline

• Hold and reassess dose if signs of lithium toxicity

• Monitor depressive or manic symptoms (consider standardized scales)

Post-surgery: >6 weeks post-surgery • Monitor lithium levels q2weeks until 6 months post-surgery and then 
proceed to monthly lithium levels until 1 year post-surgery

• Ask about food intolerance and vomiting as it can impact fluid intake

• After 1 year post-surgery, resume routine lithium monitoring

Note: Lithium levels should be trough levels
aDuration of meal replacement is based upon presurgery weight
bStandardized rating scales include the Hamilton Depression Rating Scale [26] or Patient Health Questionnaire-9 [20] 
for depression and the Young Mania Rating Scale for mania [27]
cGradual increase from ~1–1.5 L/day to 2–2.5 L/day first few months post-surgery
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of VPA (sodium valproate), the amide of VPA 
(valpromide; available in Europe), and a com-
pound of both VPA and sodium valproate in a 1:1 
ratio (divalproex sodium). There are also a num-
ber of possible VPA formulations, including 
immediate and delayed release capsules, con-
trolled release tablets, suppositories, intravenous 
and oral solutions, and syrup [28].

Two case reports describe the use of intrave-
nous valproate following gastric bypass surgery 
[29, 30]. One involves a patient with schizoaffec-
tive disorder who, in the first week post-surgery, 
developed severe manic symptoms that did not 
respond to clozapine (his usual medication), but 
were controlled when intravenous valproate was 
added (later switched to oral divalproex with ade-
quate serum levels) [29]. The second describes a 
patient with bipolar II disorder who was unable 
to take anything by mouth for a prolonged period 
after gastric bypass due to surgical complications 
[30]. After her mood became unstable, her medi-
cal team initiated intravenous valproate with 
good effect.

Toxicity from VPA is less of a concern in the 
postoperative period than it is with lithium, given 
VPA’s wider therapeutic range (50–125 μg/mL), 
but there are some particular issues to bear in mind 
with respect to postoperative VPA monitoring. 
Although the free (biologically active) and pro-
tein-bound VPA fractions are typically in stable 
ratios in the blood, the free VPA fraction can 
increase disproportionately with medical condi-
tions associated with low protein levels (such as 
rapid weight loss) [28]. This imbalance would not 
be reflected in routine VPA laboratory assays, 
which represent both protein-bound and free 
VPA. Thus, there is a theoretical possibility that 
routine VPA blood levels may underestimate the 
concentration of the biologically active, free VPA 
level in bariatric surgery patients. This phenome-
non is unlikely to be a concern for most patients, 
since VPA is primarily bound to albumin, the con-
centration of which is not as impacted by rapid 
weight loss as other proteins (e.g., alpha-1- acid 
glycoprotein) [6, 28]. Nevertheless, clinicians 
should keep this possibility in mind for patients 
experiencing increased VPA side effects or toxicity 
despite apparently appropriate serum levels.

The Toronto Western Hospital Bariatric 
Surgery Psychosocial program has also devel-
oped a protocol for bariatric surgery patients on 
VPA (see Table 23.2). The protocol includes 
guidelines regarding VPA dosing and monitoring 
in the perioperative period. As with other medi-
cations, VPA extended release or enteric-coated 
preparations should be switched to immediate 
release formulations. VPA is available in liquid 
form, and this formulation should be considered 
for patients who have difficulty tolerating solid 
forms and/or who demonstrate evidence (by 
blood levels or clinically) of reduced absorption, 
not responsive to increased and divided doses. 
Lastly, given the potential underestimation of 
free VPA levels, we also suggest monitoring 
platelets and liver enzymes so that clinicians can 
intervene at the earliest signs of thrombocytope-
nia or hepatotoxicity (rare, but established 
adverse effects of VPA).

The bariatric surgery literature addressing 
other anticonvulsants used in psychiatric care is 
extremely limited. Though not a psychiatric case, 
Koutsavlis et al. (2015) reported on a patient with 
a history of epilepsy, maintained on carbamaze-
pine, who developed life-threatening agranulocy-
tosis and febrile neutropenia 4 weeks post-gastric 
sleeve surgery [31]. Carbamazepine levels were 
found to be elevated at 15.9 mg/L (therapeutic 
range 4–12 mg/L). Given that agranulocytosis is 
a well-established side effect of carbamazepine, 
the authors postulated that a change in carbam-
azepine pharmacokinetics post-bariatric surgery 
(e.g., increased hepatic metabolism or another 
weight loss-associated phenomenon) induced 
carbamazepine toxicity. In this case, the patient 
stabilized with reduction in carbamazepine dose. 
In another case from the epilepsy literature, 
Pournaras et al. (2011) reported on a patient who 
developed a relapse of his seizure disorder after 
experiencing reduced phenobarbitone and phe-
nytoin levels post-RYGB, but was subsequently 
started on lamotrigine and achieved therapeutic 
levels of this medication [32].

One cannot make conclusions from two cases, 
but these reports further demonstrate the signifi-
cant variability in pharmacokinetic changes 
among patients and medications post-bariatric 
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surgery. Thus, we suggest that clinicians follow 
the same general rules for all mood-stabilizing 
medications: change all controlled release and 
enteric-coated medications to immediate release 
formulations whenever possible; obtain preoper-
ative baseline blood levels; monitor patients 
closely in the perioperative period for medication 

adverse effects (considering both clinical symp-
toms and laboratory indices); and, for patients 
with signs of decreased medication absorption 
(again, based on both clinical presentation and 
medication blood levels), increase and divide 
doses and consider switching to a liquid formulation 
if available.

Table 23.2 Perioperative bariatric surgery VPA protocol

Bariatric surgery 
perioperative phase Recommendations

Presurgery Dosing

• Switch extended release formulations to immediate release preparations of equivalent 
dosing

Monitoring
• Baseline valproic acid levela

• Baseline liver enzymes and liver function tests

• Baseline CBC with platelets

Post-surgery: 0–6 
months post-surgery

Dosing

• Should ideally take valproic acid on an empty stomach, if tolerated

• Suggest using TID (rather than BID) dosing until serum levels are stable and patient 
is tolerating po intake, unless there is significant difficulty with adherence that 
requires a simplified regimen

Monitoring

• Obtain valproic acid levels q4 weeks and 1 week after changes to dosage or 
formulation

• Consider dose decrease if valproic acid levels approach 700 micromol/L and/or if 
patient develops new adverse effects

• Hold and reassess dose if symptoms of toxicity develop

• Obtain liver enzymes and liver function tests q4 weeks

• If signs of hepatotoxicity develop, hold and reassess

• Obtain CBC at the 12-week mark and repeat monthly if platelet level is lower than 
baseline. Obtain CBC for any signs of thrombocytopenia

• Monitor depressive and/or manic symptoms and suicidality (consider using 
standardized rating scalesb)

• If patient experiences breakthrough mood symptoms, consider increasing the 
valproic acid dose and/or switching to a liquid formulation

• If the valproic acid levels are lower than baseline and patient is symptomatic, or at 
risk of becoming symptomatic (e.g., highly recurrent illness), consider increasing the 
dose and/or switching to a liquid formulation

Post-surgery: 
>6 months post-surgery

Dosing

• Consider consolidating dosing to BID if appropriate/not already done

Monitoring

• Continue to monitor valproic acid levels q4 weeks if there are ongoing fluctuations

• Continue to monitor liver enzymes and liver function tests q4 weeks if there are 
ongoing fluctuations

• Continue to monitor CBC q4 weeks if there are ongoing platelet fluctuations
aAll levels should be trough levels
bStandardized rating scales include the Hamilton Depression Rating Scale [26] or Patient Health Questionnaire-9 [20] 
for depression and the Young Mania Rating Scale [27] for mania
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23.6  Antipsychotics

The 1990s saw a major shift in the landscape of 
antipsychotic use, with the widespread introduc-
tion of the second-generation (“atypical”) anti-
psychotics. The second-generation antipsychotics 
were marketed as more effective and better toler-
ated than the first-generation (“typical”) antipsy-
chotics, though these assertions are controversial 
[33, 34]. Regardless, the use of second- generation 
antipsychotic medications has more than doubled 
since the 1990s [35]. Second-generation antipsy-
chotics are now prescribed to a much larger and 
more diverse clinical population than first- 
generation agents ever have been, not only for 
FDA-approved indications, such as schizophre-
nia, bipolar disorder, and major depression, but 
for off-label use in a broad variety of conditions, 
including anxiety disorders, eating disorders, 
insomnia, and developmental disorders [35]. 
While a discussion about the clinical indications 
for second-generation antipsychotics is outside 
the scope of this text, their wide-ranging use 
means that bariatric clinicians must be familiar 
with them. Furthermore, the potentially severe 
weight gain associated with antipsychotics [36] 
may be a factor in some patients’ decisions to 
pursue bariatric surgery.

Like antidepressants, antipsychotics are lipo-
philic and highly protein bound, meaning that 
they, too, are vulnerable to pharmacokinetic 
changes associated with bariatric surgery and 
weight loss [6, 37]. Unfortunately, data concern-
ing the use of antipsychotics in bariatric surgery 
patients are limited to several small case reports 
(n = 1–5). General principles for prescription and 
monitoring of antipsychotics will be discussed 
here, with special attention paid to those agents 
that are more frequently clinically encountered, 
have more available data, or have known phar-
macokinetic properties particularly likely to be 
affected by bariatric surgery procedures. Of note, 
in addition to conventional pills, many antipsy-
chotics are available in orally disintegrating, liq-
uid and intramuscular formulations, all of which 
may be used to optimize absorption following 
bariatric surgery. The available formulations, as 

well as the metabolic effects of the antipsychotic 
medications described here, are outlined in 
Table 23.3.

23.6.1  First-Generation 
Antipsychotics

Despite the increased popularity of second- 
generation antipsychotics, first-generation anti-
psychotics remain an important treatment option 
for many patients, particularly those with pri-
mary psychotic disorders [33]. First-generation 
antipsychotics have very little literature to guide 
their use in bariatric surgery patients. Fuller et al. 
(1986) described the case of a patient with 
schizophrenia maintained on haloperidol who 
exhibited similar haloperidol levels post-bariatric 
surgery to those generally reported in the litera-
ture [38], suggesting that, at least in this patient, 
absorption was not significantly affected. There 
are no studies reporting on the use of other typical 
antipsychotics. Despite the paucity of evidence in 
this area to guide clinical management, one benefit 
of many typical antipsychotics in the bariatric sur-
gery population is their availability in long-acting 
injectable (LAI) formulations. Thus, for patients 
demonstrating evidence of reduced absorption (i.e., 
worsening or recurrence of symptoms), clinicians 
may have the option of switching to the LAI for-
mulation, particularly for patients who do not 
respond to an increase in dose, or who are unable to 
tolerate oral medication (either due to complica-
tions of surgery or exacerbation of their underlying 
psychiatric illness). Close monitoring of patients 
on antipsychotic medications, especially in the 
early (i.e., <6 months) postsurgical period, should 
be performed as a matter of course.

23.6.2  Risperidone, Olanzapine, 
and Aripiprazole

Risperidone’s use in the bariatric surgery popula-
tion has been reported in both its immediate 
release tablet and LAI formulations. Hamoui 
et al. (2004) described a case–control study of 
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five patients with schizophrenia on antipsychotics, 
four of whom were taking risperidone [39]. One 
of these two patients suffered a decompensation 
that required stabilization with intravenous halo-
peridol and lorazepam. In a 2011 case report, 
Brietzke and Lafer described the utility of risperi-
done post-bariatric surgery in a patient with bipo-
lar II disorder who was unable to tolerate oral 
medications, and whose psychiatric condition was 
stabilized on LAI risperidone [40]. Risperidone is 
also available in orally disintegrating and liquid 
formulations.

Though there are no reported cases for the use 
of olanzapine or aripiprazole in the bariatric sur-
gery population, we have chosen to include these 
medications here because of their relative popu-
larity [35] and the wide variety of available for-
mulations (see Table 23.3). These alternate 
formulations provide clinicians with several 
options in the event that they suspect decreased 
absorption is contributing to psychiatric decom-
pensation in postoperative patients. Given the 
limited literature in the area, as well as the vari-
ability in pharmacokinetic changes post-bariatric 
surgery among individual patients and 
 medications, we do not, however, suggest that 
antipsychotics are routinely switched to liquid or 
LAI formulations preoperatively.

23.6.3  Quetiapine

Quetiapine is a frequently encountered low- 
potency (and sedating) atypical antipsychotic. It 
is prescribed for a wide variety of conditions [35], 
and doses often differ dramatically depending on 
the intended target of treatment (e.g., 25–150 mg 
for insomnia, 150–300 mg for depression, and 
400–800 mg for mania or psychosis). The only 
data regarding the use of quetiapine in bariatric 
surgery patients comes from Hamoui et al.’s 2004 
case–control series of five patients with schizo-
phrenia, one of whom was prescribed quetiapine 
400 mg [39]. This patient received a duodenal 
switch operation and did not experience relapse 
postoperatively, though he was also taking risper-
idone 2 mg, and the length of follow- up was not 
explicitly stated.

Bariatric clinicians must review prescription 
information carefully for patients taking que-
tiapine. The extended release formulation is 
frequently encountered in clinical practice, and, 
as discussed previously, should be converted to 
the immediate release formulation preopera-
tively. Furthermore, for individuals taking higher 
doses of quetiapine (i.e., ≥300 mg daily), we 
advise dividing of the dose, if tolerated, in order 
to optimize absorption.

23.6.4  Paliperidone

Paliperidone is the primary active metabolite of 
risperidone. There are no published reports on 
the use of paliperidone in bariatric surgery 
patients as of the time of writing. Clinicians 
assessing a preoperative patient stabilized on 
paliperidone must be cautious, since oral pali-
peridone is only available as an extended release 
tablet, increasing the risk for reduced absorption 
in the postoperative period. Several options exist 
for patients taking paliperidone, depending on 
history, clinical judgment, and patient prefer-
ence. Patients could be maintained on paliperi-
done at their usual dose and monitored carefully 
for signs of decompensation postoperatively. If 
they experience decompensation, they could 
then have their paliperidone dose increased, 
switch to the equivalent dose of risperidone 
(available in multiple formulations) or switch to 
the LAI paliperidone formulation. Some patients 
and clinicians may wish to switch to either ris-
peridone or LAI paliperidone preoperatively, for 
instance if patients are known to be at high risk 
of relapse or have experienced very severe ill-
ness. If switching medications preoperatively, 
patients should demonstrate a period of stability 
on the new medication prior to undergoing 
bariatric surgery.

23.6.5  Ziprasidone

We discuss ziprasidone separately because of the 
requirement that it be taken with a specified 
amount of food, an additional challenge in bariatric 
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surgery patients. Hamoui et al. (2004) described 
one patient taking ziprasidone 240 mg daily in 
their case–control study [39]. The authors did not 
discuss the significant caloric intake (>500 kcal) 
known to be critical for adequate absorption of 
ziprasidone [41]. This patient underwent a duo-
denal switch operation (a procedure associated 
with significant malabsorption), and was not 
reported to experience any postoperative psychi-
atric decompensation, though length of follow-
up was not clear.

Bariatric surgery patients taking ziprasidone 
are at risk of reduced absorption because of 
inconsistent (and low) caloric intake in the peri-
operative period. Gandelman et al. described 
absorption rates 60–90 % lower with 250 kcal 
meals than with 500 kcal meals [41]. This issue 
is potentially troublesome because ziprasidone 
absorption in the absence of sufficient caloric 
intake cannot be improved by increasing the pre-
scribed dose [42]. Furthermore, according to the 
manufacturer’s product monograph, the oral sus-
pension formulation of ziprasidone requires co- 
ingestion with meals, and likely does not obviate 
absorption limitations below 500 kcal [43]. Most 
bariatric surgery programs require patients to 
exclusively consume meal replacement formula 
for several weeks prior to surgery. These meal 
replacements are usually approximately 225 kcal 
taken 4 times a day. In the postoperative period, 
patients are expected to eat between 300 and 
500 kcal total per day, gradually increasing to 
1000–1500 kcal of daily intake by 1 year. 
Compounded with the altered transit time asso-
ciated with most bariatric surgeries, prolonged 
restricted caloric intake in bariatric surgery 
patients creates a context of highly unstable 
ziprasidone absorption. Therefore, clinicians 
assessing bariatric surgery patients who are tak-
ing this medication in the preoperative period, as 
well as clinicians treating postoperative patients 
on ziprasidone who are experiencing evidence of 
reduced medication absorption, must carefully 
consider the risk/benefit ratio of the patient 
remaining on this medication vs. switching to 
another medication that does not depend on food 
intake for optimal absorption.

23.6.6  Lurasidone

There are no reports on the use of lurasidone in 
bariatric surgery patients. Like ziprasidone, lurasi-
done is known to require co-ingestion with food for 
optimal absorption. Unlike ziprasidone, however, 
absorption is maximally achieved with a food 
intake of 350 kcal [44]. Lurasidone absorption on 
an empty stomach appears better than with ziprasi-
done (reduced by 50 % compared with 60–90 %) 
and may be improved by increasing the dose (per-
sonal correspondence with Sunovion, 2015). Thus, 
for patients eating meals that are less than 350 kcal 
in the perioperative period, one management option 
is to increase the lurasidone dose until meals are at 
least 350 kcal. Unfortunately, there is no litera-
ture to guide the amount that doses should be 
increased, so clinicians must rely on their judgment 
and consultation with pharmacy colleagues. 
Bariatric clinicians should also work closely 
with patients and their treating psychiatrists to 
discuss the risks and alternatives to this plan 
(e.g., a preoperative switch to another medica-
tion). Patients should be monitored carefully for 
both medication side effects and signs of relapse 
during the postoperative period.

23.6.7  Asenapine

Asenapine is only available in an immediate 
release sublingual formulation and is primarily 
absorbed in the oral mucosa [45]. There is one 
case report in the literature describing a patient 
who had previously undergone RYGB, with diag-
noses of depression, anxiety, personality disor-
ders, and pica, who responded well to a switch 
from ziprasidone to asenapine a number of years 
after her RYGB procedure [46]. While it is impos-
sible to ascertain whether the improved absorp-
tion of asenapine vs. ziprasidone was the factor 
that led to clinical improvement in this case, the 
benefit of asenapine in the bariatric surgery popu-
lation, as noted by the authors, is that it bypasses 
the GI tract. Therefore, depending on the clinical 
history, this medication may be a good option for 
bariatric patients requiring the use of antipsychotic 
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medication, provided they are able to follow the 
manufacturer’s recommendations to place the 
tablet under the tongue and allow it to dissolve 
completely, then to avoid eating or drinking for 
10 min thereafter [47].

23.6.8  Clozapine

Unfortunately, like most antipsychotics, there are 
no studies addressing the use of clozapine in bar-
iatric surgery patients. Clozapine is considered the 
“gold standard” in schizophrenia treatment [48], 
but it also has a severe side effect profile, and, in 
North America, requires registration under a cen-
tral monitoring network and regular blood work 
for its continued prescription. Given the complexi-
ties associated with its use, it is typically reserved 
for treatment refractory patients with schizophre-
nia, and is less commonly prescribed than other 
antipsychotics, particularly in North America [48]. 
However, we include it here because there are sev-
eral management strategies that can reduce the 
potential for serious adverse effects in periopera-
tive patients taking clozapine.

Discussion about the full range clozapine- 
induced side effects is outside of the scope of this 
text, but there are several adverse effects that are 
of particular concern in the bariatric surgery pop-
ulation. One such adverse effect is constipation, 
which is common and potentially severe in 
patients on clozapine [49]. There are numerous 
case reports of intestinal obstruction, bowel per-
foration, and toxic megacolon associated with 
constipation from clozapine use [50]. Given the 
exacerbating effects of bariatric surgery on con-
stipation [51], patients on clozapine should be 
monitored systematically and closely for this side 
effect, and constipation should be treated 
promptly, in consultation with primary care pro-
viders and other specialists as indicated.

The most infamous complication of clozapine 
use, and the primary reason its prescription 
requires regular blood work, is agranulocytosis. 
(Other significant clozapine adverse effects 
include myocarditis and seizures.) Agranulocytosis 
is a dangerously low white blood cell count that 
can lead to severe infection and death. The manu-
facturer recommends that blood work to screen for 

agranulocytosis is performed weekly for the first 
6 months of clozapine prescription, every 2 weeks 
from 6 to 12 months, and then monthly thereafter, 
provided the hematological profile is stable [52]. 
If at any point an individual stops taking clozapine 
for ≥48 h, monitoring must increase for a duration 
of 6 weeks, and the product monograph suggests 
that it is re- titrated from a starting dose [52].

Patients taking clozapine who are undergoing bar-
iatric surgery should be monitored very closely, espe-
cially in the acute postoperative period, for worsening 
psychotic symptoms and medication adverse effects 
associated with pharmacokinetic changes. Reference 
ranges for clozapine blood levels exist and, while not 
clearly correlated to therapeutic response or toxicity 
[53], may be used to establish patients’ preoperative 
baseline level and monitor for changes in bioavail-
ability postoperatively. For long-term clozapine 
patients who are receiving hematological laboratory 
monitoring monthly, clinicians may wish to consider 
more frequent monitoring in the postoperative 
period (e.g., every 1–2 weeks) to ensure that any 
serious adverse events associated with increased 
clozapine levels are identified early. General pre-
scribing principles to counteract suspected 
decreased clozapine absorption, described else-
where in this chapter, apply equally to clozapine 
use. There is no parenteral formulation of clozap-
ine available, though there is an oral suspension 
and an orally disintegrating tablet available in some 
regions, and these may improve absorption.

Although we would primarily expect to see 
pharmacokinetic clozapine changes in the post-
operative period, preoperative bariatric surgery 
patients who quit smoking in anticipation of sur-
gery (often required in order to reduce postopera-
tive complications) are also at risk. Clozapine is 
metabolized by the cytochrome P450 enzyme 
1A2, which is induced by components of ciga-
rette smoke. Therefore, clinicians should be 
aware that clozapine patients who quit smoking 
may experience worsening side effects, and may 
require a decrease in their regular dose [54].

Given the complexities associated with clo-
zapine use, the management of bariatric surgery 
patients taking this medication requires close col-
laboration among the bariatric surgery team, the 
treating mental health team, primary care providers, 
and pharmacy colleagues.
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23.7  Other Psychiatric 
Medications

There is no clinical literature addressing the effect 
of bariatric surgery on other classes of psychiatric 
medications (e.g., stimulants, anxiolytics/hypnot-
ics). In an in vitro RYGB model, clonazepam was 
found to dissolve significantly less than in the 
control condition, whereas diazepam, lorazepam, 
trazodone, zolpidem, and buspirone dissolved 
equally in both models [16]. Methylphenidate 
was also found to dissolve equally between mod-
els [16]. However, as discussed previously in this 
chapter, while it is interesting to note the differ-
ences in dissolution (and, therefore, potentially 
absorption) among  medications, one cannot draw 
conclusions about their pharmacokinetic changes 
post-bariatric surgery in real-life patients, where 
many more variables come into play.

We suggest generally following the same 
management guidelines described above and 
summarized below for patients on any psychiat-
ric medication: close monitoring in the perioper-
ative period, switching controlled release to 
immediate release formulations when possible, 
and increasing and dividing medication doses, 
along with possibly crushing pills or changing to 
more readily dissolvable formulations, when 
there is evidence of decreased absorption.

With respect to the stimulants and sedative/
hypnotics mentioned above, there are several 
specific issues to consider. First, many stimulant 
medications come in controlled release formula-
tions, though fortunately most also come in cor-
responding immediate release versions. Second, 
several sedative/hypnotic medications come in 
liquid formulations and orally dispersible sublin-
gual formulations, a number of which are 
absorbed (at least partially) in the oral mucosa, 
thereby bypassing the GI tract and optimizing 
absorption post-bariatric surgery. Sublingual 
lorazepam and zolpidem tartrate oral spray 
(available in some regions) are examples of two 
medications that are absorbed via this route. As 
previously mentioned, however, not all orally 
disintegrating tablets are actually absorbed 
through the oral mucosa, so if clinicians are 
uncertain they should consult the product mono-
graph or with pharmacy colleagues.

23.8  Summary of Perioperative 
Medication Management 
Recommendations

The following table outlines management sugges-
tions that can be applied generally to all bariatric 
surgery patients on psychotropic medications. 
Note that since there is limited evidence in the 
literature from which to draw, these suggestions 
are based on expert consensus [3, 5, 6, 13, 19]. 
See Table 23.4.

Case Vignette

Returning to the case of Ms. P, we will now 
discuss management strategies for each of 
her psychiatric medications. From a clini-
cal perspective, it is important to note that 
Ms. P is a patient who has achieved stabil-
ity on her current medication regimen after 
experiencing severe depressive episodes as 
part of her bipolar disorder, including sui-
cide attempts and hospitalizations. Thus, it 
is important for her medications to remain 
as consistent as possible. Her mood should 
be monitored carefully in the perioperative 
period, and clinicians should consider 
using formal rating scales. We discuss each 
medication sequentially below.

 1. Lithium: A baseline level should be 
obtained prior to starting the liquid diet 
portion of the bariatric surgery process. 
Ms. P should be carefully educated 
about adequate fluid consumption and 
about the symptoms of lithium toxicity. 
She should be advised to seek medical 
attention if she develops any of these 
symptoms and/or if she is not tolerating 
oral intake postoperatively. Lithium lev-
els should be monitored frequently in 
the perioperative period (see Table 23.2 
for protocol with suggested monitoring 
frequency). If lithium levels approach 
1.2 mmol/L or increase by >25 % from 
baseline, consider a dose reduction. 
Lithium should be held if symptoms of 

(continued)

K.S. Bingham and R. Yanofsky



329

Table 23.4 General recommendations for management of psychiatric medication in the perioperative period

Bariatric surgery 
perioperative phase

Recommendations

Monitoring strategies Interventions

Preoperative – Educate patients about adverse effects and 
signs of medication malabsorption that should 
be monitored postoperatively

– Switch controlled release 
medications to immediate release 
formulations

– Consider whether medication pharmacokinetics 
will be affected by the use of a liquid meal 
replacement

– If controlled formulations are not 
available, consult with pharmacy 
colleagues about other options 
(e.g., crushing tablets, opening 
and sprinkling capsules)

– Perform baseline medication blood levels if 
indicated

– Perform baseline symptom assessment using a 
formal rating scale specific to patient’s 
psychiatric disorder

toxicity develop or if levels are in the 
toxic range, and started at a lower dose 
when levels normalize. If levels are 
>25 % lower than baseline (particularly 
after two or more readings) and/or if 
symptoms of mood instability develop, 
there are several strategies that can be 
used to optimize absorption. These 
include increasing and dividing the dose 
and considering the use of lithium 
citrate syrup if available. Ms. P should 
continue on the enhanced monitoring 
protocol for at least the first year post-
operatively. She may return to routine 
monitoring thereafter, provided her lith-
ium levels are stable.

 2. Quetiapine XR: This medication should 
be switched to its immediate release for-
mulation prior to surgery. The dose may 
be increased postoperatively and 
divided (if tolerated) if Ms. P develops 
signs of reduced quetiapine absorption 
(e.g., insomnia, mood instability despite 
adequate lithium levels).

 3. Paroxetine: Ms. P should be educated 
about the antidepressant discontinuation 
syndrome, particularly since SSRIs with 
short half-lives, such as paroxetine, are 
known to be most associated with discon-
tinuation symptoms [59]. These symp-
toms are outlined in detail in the 

Discontinuation Emergent Signs and 
Symptoms Checklist [17], and would be 
expected to develop within the first week 
postoperatively. If Ms. P develops signs of 
reduced antidepressant absorption (dis-
continuation symptoms in the immediate 
postoperative period and/or a recurrence 
of panic attacks within the first postopera-
tive year), then the paroxetine dose may 
be increased and divided. In the unlikely 
event that clinical signs of decreased par-
oxetine absorption continue despite these 
steps, clinicians might consider switching 
Ms. P to an antidepressant with an avail-
able liquid formulation. These adjust-
ments would have to be done with caution 
in Ms. P’s case, given her diagnosis of 
bipolar disorder, and provided that her 
lithium levels are therapeutic.

 4. Lorazepam: Consider using the sublin-
gual form of lorazepam if feasible, since 
this formulation is absorbed via the oral 
mucosa, negating the effect of reduced 
absorption in the post-RYGB gastroin-
testinal environment. Otherwise, if 
there are signs of decreased absorption 
in the postoperative period, the dose 
may be increased, or Ms. P could be 
switched to the liquid formulation of 
lorazepam (available in some regions), 
or to another benzodiazepine with an 
available liquid formulation.

(continued)

(continued)
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23.9  Conclusions

Bariatric surgery is an important and effective 
treatment option for patients with severe obesity. 
Candidates are known to have high rates of 
affective disorders, and experts anticipate that 
increasing numbers of patients with severe and 
persistent mental illnesses will seek bariatric 
surgery in the coming years [3]. Therefore, bar-
iatric surgery clinicians must be comfortable 
managing a variety of psychiatric medications in 
the perioperative period.

Bariatric surgery (particularly malabsorptive 
procedures) has the potential to significantly 
impact medication absorption. When patients 
demonstrate signs of malabsorption, there are a 
number of dosing and medication formulation 
strategies that clinicians can employ to combat 

this problem. For patients taking more complex 
medication regimens, and when clinicians are 
unsure as to the availability of specific medica-
tion formulations, pharmacy colleagues can be an 
invaluable resource.

Although medication malabsorption is the pri-
mary concern following bariatric surgery, other 
pharmacokinetic steps are likely affected as well 
(particularly with rapid weight loss). Thus, clini-
cians must also be aware of the possibility of 
increased medication bioavailability postopera-
tively, and associated adverse effects.

Since postoperative pharmacokinetic changes 
can be unpredictable and vary among patients, 
medications, and types of surgery, bariatric clini-
cians’ best tools are thorough patient education 
and careful and systematic monitoring in the 
perioperative period. Monitoring should always 
include inquiry into clinical symptoms of altered 

Bariatric surgery 
perioperative phase

Recommendations

Monitoring strategies Interventions

Acute postoperative 
(0–6 weeks)

– Close monitoring for signs of medication 
adverse effects and signs of medication 
malabsorption (e.g., discontinuation symptoms, 
worsening of psychiatric symptoms; continue 
using clinical rating scales)

– If patient exhibits signs of 
medication malabsorption, 
consider the following 
suggestions:

– Regular medication blood levels if indicated 1.  Increase and divide the dose; 
consider crushing pills if 
feasible

– Regular screening blood work for medication 
adverse effects if indicated

2.  Switch to a more readily 
dissolvable formulation (e.g., 
orally dispersible tablets or 
liquid)

3.  Switch to an alternate 
medication with a more readily 
dissolvable formulation

– If patient exhibits signs of 
medication toxicity: Reduce dose 
or hold medication and restart at 
lower dose, depending on severity 
of adverse effect

Later postoperative 
(>6 weeks)

– Continue regular clinical and laboratory 
monitoring, though frequency can be reduced if 
symptoms and laboratory indices remain stable

– May consider returning to 
presurgical medication dosing 
regimen and medication 
formulation after 1 year, 
depending on patient preference 
and clinical history

– Monitor for an increase in medication adverse 
effects, particularly if the patient’s dose was 
previously increased to optimize absorption in 
the acute postoperative period

Table 23.4 (continued)
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medication levels, and laboratory measurements 
(in both the pre- and postoperative periods) when 
indicated. We advocate the use of systematized 
protocols for higher risk medications (such as 
those described above for lithium and VPA) and 
clinical rating scales to monitor for psychiatric 
symptom worsening for all patients in the periop-
erative period. These strategies increase the like-
lihood that problems will be identified and 
addressed early.

The majority of research concerning pharma-
cokinetic changes in psychiatric medications 
following bariatric surgery has been conducted 
on patients who underwent RYGB and those 
taking antidepressants. Further research is 
needed involving other procedures (particularly the 
gastric sleeve, given its growing popularity [3]) 
and additional medication classes, so that clinicians 
have a strong evidence base to guide clinical 
practice.
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Case Vignette: Ms. A

Ms. A is a 45-year-old woman who was 
referred by her primary care physician to a 
weight management centre for an evalua-
tion of her obesity and recommendations 
for treatment options. The center has a 

team of obesity specialists, including an 
internist, a nurse practitioner, a registered 
dietician, and a psychologist, who perform 
a comprehensive initial evaluation and 
make recommendations for obesity treat-
ment. Ms. A presented to the weight center 
team reluctant to consider weight-loss sur-

24.1  Introduction

Previous chapters in this book have focused on 
understanding predisposing factors of severe 
obesity, assessment approaches to psychiatric 
issues in severe obesity, potential treatments for 
severe obesity, and the evidence for pharmaco-
logical and non-pharmacological treatments in 
severe obesity management. This chapter will 
use an integrated case to revisit key concepts and 
recommendations from previous chapters in this 
book. Salient components to case formulation, 
assessment, and management will be highlighted. 
Using this illustrative case example, the chapter 
will review evidence-informed treatment inter-
ventions and their role in patient care.

24.2  An Integrated Approach 
to Psychiatric Care in Severe 
Obesity

Given the prevalence of psychiatric comorbidity 
in individuals with severe obesity, there is no 
doubt that obesity care must include an under-
standing, awareness, and approach to psychiatric 
conditions. Using the multiple lenses from past 
chapters, we will use the following case to 
untangle the psychiatric complexity in severe 
obesity care.

(continued)
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How could her failed weight loss attempts 
impact her self-efficacy in this context and how 
does the team approach this during treatment?

Ms. A has experienced several “failed” 
weight-loss attempts and she may be ambivalent 
about a surgical treatment to her obesity due to 
her past experiences of ineffective weight loss 
through various interventions. It will be impor-
tant for the registered dietician on the team to 
review Ms. A’s past weight-loss attempts at her 
initial intake. During this assessment with the 
dietician on the team weaving in education on the 
differences between “fad diets” as highlighted in 
the chapter by Warwick and Gougeon, may help 
identify clarify assumptions and address weight-
loss knowledge gaps.

Throughout this process, an empathic and vali-
dating approach can be helpful in establishing a 
therapeutic alliance. Consideration of Ms. A’s 
attachment style and adapting the team approach to 
best engage her long term is key. For example, if 
she had an avoidant attachment style, it would be 
beneficial to provide her with opportunities for 
autonomy and arrange her follow-up around a team 
member with whom she has a stronger therapeutic 
alliance. Supportive interventions offered by tele-
phone or through online platforms could be used to 
optimize the “relational distance” and comfort in 
the context of her avoidant attachment style.

How does the team address Ms. A’s concern 
and ambivalence about weight-loss surgery?

Ms. A’s ambivalence about surgery could be 
related to concerns about surgical complications; 
however, further exploration of her fears is 
needed. As discussed previously, bariatric sur-
gery may result in several complications but 

shopping. She prefers ordering in and eat-
ing at restaurants.

Ms. A says she is concerned about her 
health and wants to get her life back under 
control. Her primary care physician has 
been encouraging her to explore weight- 
loss surgery; she is worried about surgery 
as an option for weight loss.

gery due to fear regarding surgery and sur-
gical complications.

Ms. A has type 2 diabetes, hypertension, 
hyperlipidemia, depression, and obstruc-
tive sleep apnea. Her medications include 
insulin, metformin, atorvastatin, parox-
etine, and amlodipine. She is not using her 
CPAP machine. Her morning blood glu-
cose levels are 100–130 mg/dL, her hae-
moglobin A1c (A1C) level is 6.1 % (within 
normal limits), her triglyceride level is 
190 mg/dL, and serum insulin is 19 mlU/
mL. Her blood pressure is 140/90 mm Hg. 
Her BMI is 44.8 kg/m2.

Ms. A developed obesity as a child and 
reports having gained weight since then. 
Her family history is positive for obesity; 
both of her parents are also obese. She 
describes her childhood as “difficult” 
where her family moved a lot to accommo-
date her father’s job. She endorses difficul-
ties in having long-term relationships and 
difficulty with intimacy.

Ms. A has participated in both commer-
cial and medical weight-loss programmes 
but has regained any weight lost within 
months of discontinuing the programmes. 
She has seen an RD for weight loss in the 
past and has also participated in a group 
weight-loss programme in which she lost 
some weight but regained it all. She has 
tried many self-directed diets, but has had 
no significant or sustained weight loss.

Ms. A does not eat breakfast as “I am too 

busy”. She reports eating in restaurants 4–5 
times a week. Her alcohol intake consists of 
only an occasional glass of wine except on 
weekends when she would drink half a bottle 
of wine. She reports binge eating about once 
a month and says it is precipitated by stress.

Ms. A has been feeling more depressed 
due to increased stress at work related to 
conflict with her manager. She lives alone 
and spends little time cooking or grocery 

(continued)
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these complications need to be discussed in the 
context of the efficacy and health benefits of bar-
iatric surgery procedures. Further education, 
attending support groups on bariatric surgery and 
speaking with the surgical team members may 
assist in addressing fears and providing Ms. A 
with the necessary information to make an 
informed decision about surgery. Moreover, inte-
grated approaches should also involve the pri-
mary care team who often work with patients 
longitudinally. Given the potential knowledge 
gaps in primary care regarding bariatric surgery 
[1], education and resources should be developed 
to equip primary care teams with the knowledge 
to educate patients on potential surgical risks and 
benefits. Working in collaboration with Ms. A, it 
may be helpful to identify supports in her life and 
to engage these professional supports in the bar-
iatric surgery education process.

How should Ms. A’s relationship difficulties 
and supports be addressed as part of her obesity 
management?

It is clear from Ms. A’s history that there have 
been difficulties in her childhood including 
potential adversity. She is also able to reflect on 
her challenges with long-term intimacy and rela-
tionships, which could be a starting point for 
exploring the role of relationships on her obesity 
management. As summarized earlier in the chap-
ter by Maunder, Hunter, and Le, there is a high 
prevalence of childhood trauma in patients with 
obesity, and it would be important to also ask Ms. 
A about past traumatic events and their potential 
impact on her weight trajectory.

In addition to trauma, her current social sup-
port system is essential to her assessment and 
treatment plan formulation. It is important to 
revisit the notion of matching social support with 
patient need. In Wallwork and Tremblay’s chap-
ter, the concept of social supports providing emo-
tional or affective, information and instrumental 
assistance is important to delineate based on the 
patient’s need. For Ms. A, there appears to be an 
absence of emotional or affective support, and 
this may be an area for the psychologist and dieti-
cian to explore in the context of their assess-
ments. While social supports may encourage 
behavioural changes suggested by the interpro-

fessional weight management team, Wallwork 
and Tremblay also identify the potential for being 
sources of stress. An inventory of existing sup-
ports, such as friends or family members, who 
may be sabotaging her weight management 
efforts is critical and can inform problem-solving 
around these difficult social interactions. There 
may also be a role for peer supports and support 
groups to supplement Ms. A’s treatment with the 
weight management center.

What is the relationship between Ms. A’s 
increased depressive symptoms and their effect 
on weight gain?

As noted in previous chapters, obesity has an 
established bidirectional relationship with 
depression and more generally, mood disorders 
[2, 3]. Further, shared neuropsychological defi-
cits between obesity (and other metabolic disor-
ders) and depression reinforce this association 
[4]. A careful history of the temporal onset of 
depressive symptoms and the course of Ms. A’s 
obesity over her lifetime can elucidate potential 
associations between these two conditions. 
Additional variables, for example, education sta-
tus, body image concerns, and binge eating, may 
also mediate this relationship between depression 
and obesity and warrant further clinical assess-
ment during Ms. A’s follow-up care.

In assessing Ms. A’s decline in mood, consid-
eration of atypical depression and symptoms of 
overeating should also be part of the assess-
ment. Secondary symptoms of overeating and 
binge eating could be a result of her active 
depressive symptoms, and with appropriate 
treatment of her depression she may regain con-
trol over eating patterns and behaviours. 
Moreover, if Ms. A is contemplating bariatric 
surgery, as outlined in the chapter by Gondek, 
poorly controlled major depressive disorder 
would be a concern and reason to delay bariatric 
surgery at this time given the potential impact 
active depression could have on post-operative 
weight-loss and psychiatric sequalae post-sur-
gery. Therefore, early intervention in terms of 
depression management is imperative to sup-
porting Ms. A’s weight loss.

What is the relationship between Ms. A’s stress 
at work and its effect of her emotional eating?

24 Integrated Case Summary
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As highlighted in the eating disorders chapter 
(see Chap. 10), further assessment of behav-
ioural, cognitive, and affective components of 
eating disorders is a first step. Research described 
in previous chapters has shown the relationship 
between emotional distress and the inability to 
regulate this affective distress as a predictor of 
emotional and binge eating [5, 6]. It should be 
clarified if Ms. A has used eating to regulate her 
emotions throughout her life. In addition, it 
would be important to explore Ms. A’s coping 
strategies in response to stress. She could benefit 
from assessment of her support network and 
potential opportunities to strengthen her supports 
and to expand her support network.

If her stress is persistent, cognitive behav-
ioural therapy or mindfulness-based approach 
may improve Ms. A’s affective regulation in the 
context of her problem eating. Components of 
cognitive behavioural therapy [7] and 
mindfulness- based eating awareness therapy 
(MB-EAT) [8] are outlined in previous chapters 
and the weight management programme psychol-
ogist could begin to introduce components of 
CBT and MB-EAT into individual treatment ses-
sions. For example, the introduction of mindful-
ness may begin with “raisin exercise” and later 
proceed to integration of food diaries and thought 
records to make the link between thoughts, feel-
ings, and eating behaviours.

How are Ms. A’s antidepressant medications 
affecting her weight and how can this be 
addressed?

In McIntyre and Syeda’s chapter, the propensity 
for some medications to increase weight gain is 
summarized. Ms. A is currently treated with parox-
etine and based on studies; this medication could 
be impacting her weight gain [9]. Therefore, it is 
important to further assess the impact of this medi-
cation while considering the potential benefit. The 
following strategies could assist with determining 
whether switching from paroxetine is beneficial:

• What was her weight history after starting par-
oxetine and how did her weight change in the 
time following her antidepressant initiation? 
Mapping her weight and inquiring about other 
potential factors that could have contributed to 
weight changes can be helpful. As described 

earlier in Chap. 14 (Gougeon and Warwick 
chapter), it is important to use an empathic and 
non-judgemental approach to weight inquiry to 
build rapport during treatment.

• Are there any additional comorbidities that 
warrant treatment at this time? If so, there 
may be a possibility to consider parsimonious 
pharmacological alternatives that may address 
her depression and any additional co- occurring 
conditions. If other psychiatric comorbidities 
such as binge eating disorder are complicating 
her depression treatment, additional pharma-
cological and psychological interventions 
summarized in Chap. 10 (Wnuk, Van Exan, 
Hawa) should be considered.

What was her response to paroxetine and if 
relevant, what was her response to previous 
pharmacological trials?

Ms. A could have had failed trials with other 
antidepressants and perhaps paroxetine was the 
only agent that provided remission of her depres-
sive symptoms. If alternatives with minimal 
weight gain potential, for example, bupropion, 
are suitable amidst Ms. A’s presentation and 
comorbidities, a switch in her antidepressant may 
be indicated. If paroxetine was the only agent to 
stabilize a severe and difficult to treat depression 
course, the risk and benefit would have to be dis-
cussed with Ms. A in terms of continuing with 
this medication and additional weight-loss inter-
ventions, such as psychotherapy, would have to 
be examined. If Ms. A decides with the team to 
proceed with a malabsorptive bariatric surgery 
procedure then the potential pharmacokinetic 
changes post-surgery as outlined by Bingham 
and Yanofsky’s chapter should be discussed.

What effects do Ms. A.’s obstructive sleep 
apnea and her non-adherence to apnea treat-
ment have on her psychological well-being and 
weight management?

Lee and Hawa outline some of the options that 
are available to help Ms. A with treatment for her 
sleep apnea beyond CPAP as well explore the 
potential links between apnea, sleep disruption, 
and obesity and diabetes. It is imperative to 
explore the barriers to her apnea treatment as 
well identify the enablers to increase her adher-
ence to treatment. Educating Ms. A about the 

R. Hawa and S. Sockalingam

http://dx.doi.org/10.1007/978-3-319-42536-8_10
http://dx.doi.org/10.1007/978-3-319-42536-8_14
http://dx.doi.org/10.1007/978-3-319-42536-8_10


341

medical consequences of untreated sleep apnea 
in terms of increased cardiovascular and neuro-
logical events and the potential of improving or 
clearing her apnea post weight loss might help 
engage the patient in coming up with options for 
treatment and increase the chances of success in 
following up with the treatment.

How can Ms. A’s care be organized to pro-
vide an integrated care approach to her severe 
obesity and psychiatric management?

Within the weight management center, Ms. A 
would ideally be seen by a team member who 
could conduct the intake assessment and initial 
screening. The use of depression questionnaires, 
such as Patient Health Questionnaire-9 (PHQ9), 
with screening cut-offs established in bariatric 
patient populations can assist with case identifi-
cation [10]. Eating disorder measures as high-
lighted in the eating disorder chapter could also 
be used to provide a baseline for eating psycho-
pathology and to inform stepped care interven-
tions. Identification of depressive symptoms and 
related eating psychopathology could activate 
algorithms for Ms. A’s depression treatment 
involving medications with reduced metabolic 
risks and based on guideline concordant care [3]. 
With respect to Ms. A’s eating psychopathology, 
the assessment of her eating disorder symptoms 
with clinical and self-report measures could 
assist in identifying her treatment need. Following 
this initial assessment, Ms. A would receive a 
stepped care approach to psychosocial care based 
on the severity of her symptoms:

Example of a stepped care approach to eating prob-
lems in severe obesity

Severity 
of eating 
problems

Non-pharmacological 
intervention

Pharmacological 
intervention

1 Psycho-education –

Nutrition group session

Peer Support Groups

2 Online CBT Psychologist/
Psychiatrist 
Assessment for 
Comorbidities

Nutrition counselling

3 In-person CBT or 
telephone-CBT

Pharmacological 
treatment for 
Binge Eating*MB-EAT Group

CBT cognitive behavioural therapy, MB-EAT mindfulness- 
based eating awareness therapy

While this proposed model may provide benefit, 
Ms. A’s care should generally include an interpro-
fessional team-based approach consisting of a range 
of team members with expertise in treating physical 
and mental health in the context of obesity.

24.3  Summary and Future 
Directions

The above case is an example of the biopsychoso-
cial approach to severe obesity management when 
psychiatric comorbidity is present. We know that 
psychiatric comorbidity and general psychosocial 
burden is the rule rather than the exception. This 
book emphasizes the need for an integrated under-
standing of patients’ physical and mental health 
issues in order to effectively develop a multifac-
eted treatment plan that can be personalized to 
patients. We were deliberate in grounding this 
book in patients’ experience and the two coura-
geous stories early in this book exemplify the 
challenges and opportunities to support patient 
resiliency in the context of severe obesity.

It is clear that there is a growing evidence base 
for the pathoetiology of the relationship between 
obesity and mental illness. Moreover, this associa-
tion is linked to several biological, psychological, 
and environmental mechanisms that must be con-
sidered when assessing patients with severe obesity 
and comorbid mental health conditions. It is evident 
from the research that further studies are needed to 
clearly elucidate risk factors and causal mecha-
nisms linking mental health and obesity. Additional 
research on the impact on the relationship between 
bariatric surgery and mental health is needed to 
more accurately identify risk factors for psychiatric 
sequalae post-surgery, such as eating disorders and 
de novo addictive disorders. Longitudinal studies 
are needed to examine long-term psychiatric trends 
and opportunities for psychosocial intervention.

Furthermore, we have summarized a range of 
pharmacological and psychological treatments 
for mental health and addictions in the context of 
severe obesity that can be personalized to patients 
in clinical practice. The next wave of research will 
need to expand on these initial studies with more 
rigorous clinical trials and examination of predic-
tors of treatment response. Improving access to 
these evidence-based treatments will also need to 
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incorporate novel technology in order to address 
the burden of obesity more broadly.

Lastly, the previous chapters have underscored 
the centrality of an interprofessional approach to 
psychosocial care in severe obesity. While there is 
an emergence of integrated care models and an 
established evidence base for these integrated care 
programmes, specific research in non- surgical and 
surgical settings are needed to clearly study and 
articulate an evidence based model for severe obe-
sity care. As more treatment interventions are 
shown to have effect, it will be important to exam-
ine stepped care approaches that match patients’ 
mental and physical health needs.

The role of psychiatric care in severe obesity 
management is no longer debatable. Mental 
health professionals and general practitioners 
need to be equipped with skills in nutrition coun-
selling, knowledge about obesity-related medical 
comorbidities, and obesity treatment options to 
effectively care for their patients given the strong 
association between mental health and obesity. If 
severe obesity management is going to succeed, 
thoughtful integration of psychosocial assess-
ment and care is needed. Through this compre-
hensive review of the current state of psychiatric 
care in severe obesity, we hope clinicians are bet-
ter equipped to better address the challenges so 
clearly articulated by our patients.
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 Appendix: Sample Bariatric Surgery  
Clinical Assessment Measures

P Patient’s Name: 

Assessors:  

EXCLUSION CRITERIA
Smoking ________________________________

Active substance use disorder or problem substance use ________________________________

Uncontrolled/severe active psychiatric illness ________________________________

Impaired cognitive functioning ________________________________

SUMMARY OF BIPASS™ SCORING

Section Question Score

A. Patient’s Readiness Level #1
#2

#3

#4

Section Total / 18

B. Social Support System #5

#6

Section Total / 12

C. Psychiatric Illness #7

#8

#9

#10

#11

Section Total / 30

D. General Assessment Features #12

#13

#14

Section Total / 15

BIPASS TOTAL SCORE
_____  /  75

Toronto Bariatric Interprofessional Psychosocial 
Assessment of Suitability Scale (BIPASS™)

Sockalingam S, Hawa R 2015 ©
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Score Interpretation

0 –16 GREEN – Candidate for Surgery at this Time
Recommend for surgery; no reservations

>16 YELLOW – Candidate Requires Surgical Delay at this Time
Delay for surgery until concerns are satisfactorily addressed as per interprofessional team before 
reviewing patient for reconsideration.

RED - Meets Exclusion Criteria for Bariatric Surgery 
Not suitable for bariatric surgery at this time; see exclusion criteria

The BIPASS ™ tool was created by Dr. Sanjeev Sockalingam and Dr. Raed Hawa, and is the property of the University 
Health Network. Any reproduction or use of the BIPASS tool without authorized written permission from the 
University Health Network is prohibited. To obtain permission for the use of the BIPASS tool please contact 
tdc@uhnresearch.ca

Toronto Bariatric Interprofessional Psychosocial 
Assessment of Suitability Scale (BIPASS™)

Sockalingam S, Hawa R 2015 ©

 

 STOPBang Questionnaire 
for Obstructive Sleep Apnea

Is it possible that you have … Obstructive Sleep 
Apnea (OSA)?

Please answer the following questions below 
to determine if you might be at risk by circling 
yes or no.

Yes No Snoring?
Do you Snore Loudly (loud enough to be 
heard through closed doors or your bed 
partner elbows you for snoring at night)?

Yes No Tired?
Do you often feel Tired, Fatigued, or 
Sleepy during the daytime (such as falling 
asleep during driving or talking to 
someone)?

Yes No Observed?
Has anyone Observed you Stop Breathing 
or Choking/Gasping during your sleep?

Yes No Pressure?
Do you have or are being treated for High 
Blood Pressure?

Yes No Body Mass Index more than 35 kg/m2?
Yes No Age older than 50?
Yes No Neck size large? (Measured around 

Adams apple)
For male, is your shirt collar 17 in./43 cm 
or larger?

For female, is your shirt collar 
16 in./41 cm or larger?

Or: Is your neck circumference >40 cm or 
16 in.?

Yes No Gender = Male?

For General Population
OSA—Low Risk: Yes to 0–2 questions
OSA—Intermediate Risk: Yes to 3–4 questions
OSA—High Risk: Yes to 5–8 questions

Appendix: Sample Bariatric Surgery Clinical Assessment Measures 
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or Yes to 2 or more of 4 STOP questions + male gender
or Yes to 2 or more of 4 STOP ques-

tions + BMI > 35 kg/m2

or Yes to 2 or more of 4 STOP questions + neck 
circumference 17 in./43 cm in male or 
16 in./41 cm in female

Modified from
Chung F et al. Anesthesiology 2008; 108: 

812–821,
Chung F et al. Br J Anaesth 2012; 108: 

768–775,
Chung F et al. J Clin Sleep Med Sept 2014.

Appendix: Sample Bariatric Surgery Clinical Assessment Measures 



347© Springer International Publishing AG 2017 
S. Sockalingam, R. Hawa (eds.), Psychiatric Care in Severe Obesity, 
DOI 10.1007/978-3-319-42536-8

A
Acceptance and commitment therapy, 231
Acetazolamide, 165
Action for Health in Diabetes (AHEAD), 190, 194
Active psychosis, 178
Addiction transfer, 142–144
Addictive disorders, 141, 149–153

addiction transfer, 153
adipokines, 145
chronic exposure, 144
non-alcohol-related, 153
in obesity, 151–153

alcohol, 151
medication treatment, 151–153
nicotine, 151

psychological treatments, 153
RYGB, 153
treatment of addictive behaviors, 148–151

CBT/relapse prevention, 149–150
comparison of psychosocial treatment modalities, 

150–151
motivational interviewing, 149
options, 150
psychoeducation, 149
12-step programs, 150

Adenotonsillectomy, 163
Adipokines, 49, 145
Adiponectin, 54
Adult healthcare systems, 279, 280, 283
Adult obesity management, 226, 227
Adult Psychiatric Morbidity Survey, 39
Adverse Childhood Experience (ACE) survey, 38
Affordable Care Act, 84, 85
Agomelatine, 133
Agouti related peptide (AGRP) neurons, 22
Agranulocytosis, 327
Alanine aminotransferase (ALT), 147
Albright hereditary osteodystrophy, 27
Alcoholics anonymous (AA), 150
Alcohol metabolism, 145–146
Alcohol use disorder (AUD), 141
Alcohol use disorders identification test (AUDIT), 

147–148
American Academy of Sleep Medicine, 158

American College of Surgeons, 177
American College of Surgeons—Bariatric Surgery 

Centre Network (ACS-BSCN), 79, 80
The American Society for Metabolic and Bariatric 

Surgery, 177, 179
Anemia, 60–61
Anemia of chronic disease (ACD), 61
Anhedonia, 116
Anorexia nervosa (AN), 126
Anterior cingulate cortex (ACC), 145
Anticonvulsants, 299–302

carbamazepine, 302
valproate, 299, 300, 302

Antidepressant medications, obesity, 113–116
psychotropic medication, 313
SNRIs, 114

duloxetine, 114
venlafaxine, 114

SSRIs, 114–116
bupropion, 115–116
citalopram and escitalopram, 115
fluoxetine, 115
fluvoxamine, 114
sertraline, 114–115

Antidepressants
evidence, 317–318
management, 318–319

Antiepileptic drugs (AEDs), 307
Anti-Fat Attitudes Questionnaire, 102
Anti-obesity agents, 301, 308, 309
Antipsychotics, 113, 302–305, 323, 325

aripiprazole, 305, 323–325
asenapine, 304, 305, 326–327
clozapine, 303, 327
first-generation, 323
lurasidone, 305, 326
medication, 259
olanzapine, 303, 323–325
overview, 323–327
paliperidone, 325
quetiapine, 304, 325
risperidone, 303–304, 323–325
ziprasidone, 304, 325–326

Anxiety disorders, 175

Index



348

Apnea hypopnea index (AHI), 160
Apolipoprotein B (apoB), 302
Aripiprazole, 305, 323–325
Asenapine, 304, 305, 324, 326–327
Asthma, 54
Attachment theory, 39, 45
Attention deficit hyperactivity disorder (ADHD), 6, 13
Autotitrating CPAP (APAP), 166
Avoidant restrictive food intake disorder (ARFID), 129

B
Bardet–Biedl syndrome, 27
Bariatric care, 288–293

case vignette discussion, 292, 293
clinical vignette, 287
limitations of bariatric applications, 293

gaps in knowledge, 289
information quality, 289–290
privacy and confidentiality issues, 290

smart-phone interface, 289–293
technology, 288–293

bariatric aftercare application, 291–293
bariatric intervention application, 290–291
health, 288

web-based interface, 289–293
Bariatric surgery, 3, 43–45, 173–184, 190, 193,  

195–197, 199, 201–203, 208, 212, 214–216, 
245, 252–253, 276, 280–283, 314, 316, 328, 
338, 339

antipsychotic characteristics, 324
asenapine, 326
assessment, 43
BED, 126
childhood adversity, 44
clozapine, 327
DS, 198
eating changes after, 196
and eating disorders, 133–135
fluids, 198
lithium, 319, 320
lurasidone, 326
nutrition education, 195
nutrition interventions, 194–203
obesity-related comorbidities, 79
paliperidone, 325
patients, mindful eating for, 239
patients on VPA, 321
perioperative phase, 320, 322, 329, 330
pharmacokinetic changes, 314–316
programs, 290
protein, 197
psychiatric comorbidity, 313
psychiatrists, 43
psychopathology, 43
psychosocial assessment, 173

case vignettes, 173, 174
mental health evaluation, 176–184
presurgical, 184
psychopathology in candidates, 174–176

relational approach, 44–45

risk-adjusted outcomes, 80, 81
risperidone, 323
severe obesity, 204
vitamins and minerals, 196
VPA, 322
weight loss, 163
weight recidivism, 199
ziprasidone, 326

Barrett’s esophagus, 55
Beck Anxiety Inventory, 178
Beck Depression Inventory (BDI-II), 178
Behavioural weight loss therapy (BWL), 250, 251
Beige adipocytes, 24, 28
Benzphetamine, 76
Berlin Questionnaire, 162
Biliopancreatic diversion (BPD), 78
Binge eating disorder (BED), 29, 39, 96, 114,  

123–127, 135, 175, 199, 227, 234, 246, 247, 
250–252

eating pathology/normal eating patterns, 127
and NES, 127–128
stimulants, antidepressants, and antiepileptic 

medications, 132–133
Binge eating scale (BES), 178, 252
Biological mechanisms, 42–43
BIPAP therapy, 165
Bipolar disorder (BD), 108, 299, 300, 302–305

anticonvulsants, 299–302
carbamazepine, 302
valproate, 299, 300, 302

antipsychotics, 302–305
aripiprazole, 305
asenapine, 304, 305
clozapine, 303
lurasidone, 305
olanzapine, 303
quetiapine, 304
risperidone, 303–304
ziprasidone, 304

lithium, 302
overview, 299

Body Checking Questionnaire, 102
Body image, 98–102, 276–278

case vignettes, 93
in individuals with obesity, 98–102

assessment, 100–102
concerns, 98
impact of negative, 98–99
impact of psychosocial interventions, 100
impact of weight loss, 99–100

overview, 93, 94
Body Image Quality of Life Inventory, 102
Body mass index (BMI), 21, 38, 52, 125, 141, 173, 174, 

194, 200, 201, 245, 258–261, 263, 264, 269, 
277, 317

Body Satisfaction Scale, 102
Body schema, 100
Body Shape Questionnaire, 102
Brain-derived neurotrophic factor (BDNF), 26, 113
Bulimia nervosa, 127
Bupropion and naltrexone, 115–116, 133, 307–308

Index



349

C
Calcium, 196, 197
Canadian Community Health Survey, 37, 38
Canadian Diabetes Association (CDA), 51
Canadian Diabetes Risk Questionnaire (CANRISK), 51
Cancer, 60
Carbamazepine, 302
Cardiac (disease), 52–53

cardiomyopathy, 53
coronary artery disease, 53
hypertension and hyperlipidemia, 52–53
sudden cardiac death, 53

Cardiomyopathy, 53, 54
Cardiovascular disease (CVD), 49
Carpal tunnel syndrome (CTS), 57
Change talk, 222
Childhood adversity, 38, 42, 44
Childhood Attachment Interview, 41
Childhood trauma, 37, 38
Chronic care model (CCM), 84, 86, 87
Chronic disease, 190
Chronic illnesses, 86, 282
Chronic kidney disease (CKD), 58
Chronic obesity, 277
Chronic obstructive lung disease (COPD), 54
Citalopram and escitalopram, 115
Clinical Antipsychotic Trials of Intervention 

Effectiveness (CATIE) study, 304
Clonazepam, 328
Clozapine, 303, 324, 327
Cognitive adaptive training (CAT), 266, 269
Cognitive behavioural therapy (CBT), 16, 132, 149–150, 

194, 202, 247–253, 260, 262, 264, 266, 269, 
288, 290, 293, 340, 341

application, 253–254
binge eating, 246, 247, 250, 251, 254
management of severe obesity, 246–249

eating situations, 248
goal setting, 247
relapse prevention, 249
scheduling pleasurable and self-care  

activities, 248
self-monitoring and food records, 247–248
using cognitive restructuring, 248–249

in obesity management, 249–253
bariatric surgery, 252–253
for individuals with obesity, 249–251

overview, 246
relapse prevention, 249
skills-based intervention, 254

Cognitive distortions, 246–248, 253
Collaborative care models, 86–87

evidence for, 87
IMPACT, 86
in obesity management, 87
PRISM-E, 87
SBIRT, 86

Colocation, 86
Comorbid mood disorders, 111
Compulsive caregiving, 41
Contemporary procedure descriptions

biliopancreatic diversion, 78
LAGB, 77–78
laparoscopic sleeve gastrectomy, 77
LRYGB, 78

Continuous positive airway pressure (CPAP) therapy, 
123

OHS, 164–165
OSA, 162–163

Coronary artery disease (CAD), 53
Corticotropin-releasing factor (CRF) syste, 144
Cortisol awakening response (CAR), 237
Cushing’s syndrome, 32
Cytochrome P450 enzyme 1A2, 327
Cytokines, 49

D
Deep sleep, 158
Depression, 174, 245, 250, 339
Depression care management, 86
Dialectical behaviour therapy (DBT), 132, 231, 266, 269
Dietary interventions, 269
Diethylpropion, 76
Dieting, 131–132
Diets

avoid following things, 190
bariatric surgery, 195
energy-focused diets, 191
macronutrient-focused diets, 191–192
post-surgery, 195–196
VLCDs, 191

Disability-adjusted life years (DALYs), 108
Discontinuation symptoms, 318
Disinhibited eating, 41
Disordered eating, 134
Dopamine (DA), 144
Dopamine dysfunction, 113
Dorsolateral prefrontal cortex (DLPFC), 145
Drug absorption, 314–315
Drug addiction and obesity, 144–145
Drug distribution, 315–316
Drug metabolism, 316
Duloxetine, 114
Dumping syndrome (DS), 198, 245
Dyslipidemia, 49, 53, 58, 303

E
Eating Disorder Inventory-2, 178
Eating Disorders Examination (EDE-Q), 178
Eating Disorders Exam-Interview (EDE-I), 129, 131
Eating Disorders Exam-Questionnaire (EDE-Q), 131
Eating disorders, obesity, 123, 126–135, 175, 212, 341

BMI, 125
case vignettes, 123, 124, 135
comprehensive assessment, 136
diagnosis, 131
epidemiology, 124–125
measurement and assessment

ARFID, 129
BED and NES, 126–128

Index



350

Eating disorders, obesity (cont.)
bulimia nervosa, 127
DSM-5 criteria, 123, 126, 129
methods, 129–131

psychiatric and medical comorbidity, 125–126
psychological treatments, 136
psychopharmacology

bariatric surgery, 133–135
treatment of BED, 132–133
treatment of NES, 133

recommended instruments, 130
triaging to treatment

dieting, 131–132
psychological approaches, 132

Eating pathology, 249
Eating technique, 198
Elevated liver enzymes, 147
EMBASE, 260
Emerging adulthood, 279
Emotional/affective support, 208
Emotional eating, 41, 180
Endocannabinoid system (ECS), 113
Endocrine, 51–52

thyroid function, 52
type 2 DM, 51–52

management, 52
pathology, 51
screening and diagnosis, 51–52

Endothelial dysfunction, 54
Energy expenditure, obesity, 23, 24
Energy-focused diets, 191
Environmental factors, obesity, 29–31

diet, 29
eating patterns, 29–30
gut microbiota, 30–31
medications, 30
physical activity, 30
physiological changes, 30
socioeconomic factors, 30
television watching, 30
in utero environment, 30

Epworth Sleepiness Score, 162
Escitalopram, 133
Esophageal adenocarcinoma, 55
Everyday Discrimination Scale, 101
Expiratory positive airway pressure (EPAP), 163, 165
Exprapyramidal symptoms (EPS), 302

F
Family, weight loss support, 210–212
Fasting blood glucose (FBG), 261
Fasting plasma glucose (FPG), 51–52
Fearful attachment, 40
Fluids, 198
Fluoxetine, 115
Fluvoxamine, 114
Follicle stimulating hormone (FSH), 58
Food addiction, 41, 143, 145, 236

in women, 42
Food logging, 192–193

Food records, 247, 253
Framingham Risk Score (FRS), 53
Free fatty acids (FFAs), 51
Friends, weight loss support, 210–212
Functional residual capacity (FRC), 54

G
Gamma glutamyl-transferase (GGT), 147
Gastric bypass surgery, 178, 313, 314, 321
Gastroesophageal reflux disease (GERD), 55, 79, 161
Gastrointestinal (GI) disorders, 55–56, 198, 314, 317, 

320, 326, 328
Ghrelin, 145, 159, 160, 167
Global satisfaction, 100
Glomerulosclerosis, 58
Glucagon-like peptide-1 (GLP-1) receptor, 308
Gut hormones and obesity, 56

H
Healthcare professionals, tips, 102–103
Health freak, 183
Health-related quality of life (HRQOL), 277
High-density lipoprotein (HDL), 53
High-protein diets, 192
Home sleep study, 161
Hunger hormone, 43
Hypercapnia, 55
Hyperestrogenic hypogonadotropic hypogonadism, 58
Hyperglycemia, 49, 303
Hyperinsulinemia, 300
Hyperlipidemia, 52–53, 79

olanzapine and, 303
Hyperphagia, 25–27, 32
Hyperprolactinemia, 303
Hypertension, 49, 52–53, 58, 79
Hyperuricemia, 54
Hypoglycaemia, 198–199
Hypothalamic lesions, 32
Hypothalamic–pituitary–adrenal (HPA) axis, 43, 112

I
Improving Mood-Promoting Access to Collaborative 

Treatment (IMPACT) model, 86
Insecure attachment, 39–40
Insomnia and obesity, 166–167
Inspiratory positive airway pressure (IPAP), 165
Instrumental support, 208
Insulin-like growth factors (IGFs), 60
Integrated approach, 337–341
Integrated care

barriers to, 85
case vignettes, 88
cost, 88
enhanced referral vs., 87
models, 85–86, 88
opportunities with, 84–85
technology and, 87–89

Integrated case summary, 337–341

Index



351

Integumentary system, 61–67
Interleukin-6 (IL-6), 51, 160
International Physical Activity  

Questionnaire (IPAQ), 267
Interpersonal therapy (IPT), 132
Interview for Bariatric Surgery, 179
Irritable bowel syndrome (IBS), 55

J
Jejunoileal bypass, 79
Junk food, 248

K
Kinase suppressor of Ras 2 (KSR2), 26–27

L
Lamotrigine, 113
Laparoscopic adjustable gastric banding  

(LAGB), 77–78, 178
Laparoscopic Roux-en-Y gastric bypass (LRYGB), 78
Laparoscopic sleeve gastrectomy (LSG), 77
Leptin, 51, 54, 60, 145, 159–161, 167
Leptin–melanocortin pathway, 25–27

Albright hereditary osteodystrophy, 27
Bardet–Biedl syndrome, 27
BDNF and TrkB, 26
KSR2, 26–27
LEP and LEPR mutations, 25
MC4R mutations, 26
POMC and PC1/3 deficiency, 26
Prader–Willi syndrome, 27
SH2B1 deficiency, 25
SIM1 deficiency, 26

Leptin receptor (LEPR) mutations, 25
Lipophilic drugs, 315
Liraglutide, 308
Lisdexamfetamine dimesylate (Vyvanse), 132
Lithium, 302, 319–320, 328
Long-acting injectable (LAI), 323
Longitudinal Assessment of Bariatric Surgery  

(LABS), 80
Longitudinal Assessment of Bariatric Surgery-2 

(LABS-2) study, 142
Lorazepam, 328, 329
Lorcaserin, 76, 306–307
Low back pain (LBP), 57
Low Calorie Diets (LCDs), 191
Low-carbohydrate diets, 191
Low-density lipoprotein (LDL), 53, 261
Lurasidone, 305, 324, 326

M
Macronutrient-focused diets, 191–192
Major depressive disorder (MDD), 107, 108, 161
Master biological clock, 160

Maxillomandibular advancement, 163
MBCT, 235, 239
MBSR, 235, 239
Meal timing, 192
Medical comorbidity, 126
Medical complications, obesity, 49, 51–55

anemia, 60–61
cancer, 60
cardiac, 52–53

cardiomyopathy, 53
coronary artery disease, 53
hypertension and hyperlipidemia, 52–53
sudden cardiac death, 53

case vignettes, 61, 62, 66, 67
endocrine, 51–52

thyroid function, 52
type 2 DM, 51–52

gastrointestinal, 55–56
integumentary, 61–67
musculoskeletal disorders, 56–57
pain and cognition, 57–58
renal, 58
reproductive system, 58–60
respiratory, 54–55

asthma, 54
OHS, 55
OSA, 54
pulmonary hypertension, 54

Medical treatments of obesity, 75–79
bariatric cases, 80, 81
bariatric surgery, 79
case vignettes, 80
contemporary procedure descriptions

biliopancreatic diversion, 78
LAGB, 77–78
laparoscopic sleeve gastrectomy, 77
LRYGB, 78

evidence for treating, 79–80
lorcaserin, 76
noradrenergic agents, 76
orlistat, 75–76
outdated procedures

jejunoileal bypass, 79
vertical band gastroplasty, 79

pharmacotherapy, 80
weight loss surgery, types, 76–77

Medication formulations, 316–317, 319
Medication treatment for substances, 151–153

case vignette, 152
postoperative management, 152, 153
presurgery, 152
risk stratification and perioperative  

management, 152
Mediterranean diet, 192
MEDLINE, 260
Medroxyprogesterone, 166
Medullary thyroid carcinoma (MTC), 308
Melanocortin 4 receptor (MC4R) mutations, 23, 26
Mental health, 3, 4

Index



352

Mental health evaluation, bariatric surgery, 176–184
BIPASS, 179
eating and diet behaviors, 180
eating pathology, 180
medical history, 181
motivation and expectations, surgery, 181
physical activity, 181
process, 177–178
psychiatric functioning, 180, 181
relationships and support system, 181
surgery and pre- and postsurgical behavioral change 

requirements, 181
WALI, 179
weight history, 179
weight-loss attempts, 179
weight-loss surgery, 178

Mental illness, 269, 341
Metabolic illness, monitoring and treatment, 305–308

combined treatment
bupropion and naltrexone, 307–308
phentermine and topiramate, 307

liraglutide, 308
lorcaserin, 306–307
orlistat, 306

Metabolically Healthy Obese (MHO), 109
Metabolic-mood syndrome, 108, 111–113, 116

brain substrates, 112–113
environmental risk factors, 112
genetic factors, 111–112
metabolic systems, 112
phenomenology, 111

Metabolic syndrome, 49, 50, 58
Micronutrient deficiencies, 193, 204
Mind–body lag, 99
Mindful eating, 232–238, 240

with bariatric surgery patients, 239
case vignettes, 231, 232
checklist (MANGER), 241
in individual psychotherapy, 239–240
interventions

mechanisms, 235
rationale for, 233–235, 240
roots of, 232–233

meditation, 240–241
outcome research, 235–237, 240
for problem eating, 237–238
response to treatment, 240
for weight loss, 238

interventions, 238
6-week group protocol, 238

Mindful Eating\: A Guide to Rediscovering a Healthy 
and Joyful Relationship with Food, 233

Mindful Eating-Conscious Living (ME-CL), 233
Mindfulness-based approach, 340
Mindfulness-based cognitive therapy, 231
Mindfulness-based eating awareness therapy/training 

(MB-EAT), 232, 236, 341
components, 236–237

Mindfulness-based interventions (MBIs), 232
Mindfulness meditation techniques, 232
Mini International Neuropsychiatric Interview  

(M.I.N.I.), 111
MINI Neuropsychiatric Interview, 129
Minnesota Multiphasic Personality Inventory  

(MMPI-2), 178
Monoamine oxidase inhibitors (MAOI), 306, 308
Monoamine systems, 112
Mono/oligogenic causes of obesity, 24–27
Monotherapy with valproate, 300
Mood disorders, 108–109, 111–116

antidepressant medications, 113–116
SNRIs, 114
SSRIs, 114–116

case vignettes, 107, 108, 115
clinical studies of obesity in, 109–110
etiology, 109
metabolic-mood syndrome, 111–113

brain substrates, 112–113
environmental risk factors, 112
genetic factors, 111–112
metabolic systems, 112
phenomenology, 111

overview, 108
Mood stabilizers, 319–322

lithium, 319–320
VPA, 320–322

Mother–child attachment, 40
Motivational enhancement therapy (MET), 150
Motivational interviewing (MI), 132, 149, 222–227

application, 227–229
case vignettes, 221, 222
client’s ambivalence, 229
client’s intrinsic motivation, 229
empirical evidence in obesity  

management, 225–227
adolescents, 225, 226
adult, 226, 227
paediatric, 225, 226

overview, 222
rationale for integrating, 222–223
skills and processes, 223–225

confidence ruler, 224
engaging, 223
evoking, 223
focusing, 223
importance ruler, 223
OARS, 223, 225
planning, 223

stand-alone and adjunctive intervention, 229
tools, 224
weight loss and dietary patterns, 229

Multidimensional Body Self-Relations Questionnaire—
Appearance Evaluation Body Areas 
Satisfaction Scale, 102

Muscle atonia, 158
Musculoskeletal disorders, 56–57

Index



353

N
Naltrexone, 151
National Comorbidity Survey-Replication (NCS-R), 110
National Epidemiological Survey on Alcohol and 

Related Conditions (NESARC), 110
National Heart, Lung, and Blood Institute (NHLBI), 109
National Longitudinal Study of Adolescent Health, 39
National Sleep Foundation, 158
National Survey of Midlife, 42
National Weight Control Registry, 132
National weight loss guidelines, 269
Negative emotions, 248, 253
Negative health behaviours, 214
Neurocognitive disorders, 161
Night eating syndrome (NES), 30, 123–125, 127, 135, 

180, 234
antidepressants, melatonergic medications, 

topiramate, and light therapy, 133
BED and, 127–128
eating and sleep disorders, 128

Night Eating Syndrome History and Inventory  
(NESHI), 129

Non-alcoholic fatty liver disease (NAFLD), 55
Non-alcoholic steatohepatitis (NASH), 55
Noninvasive positive pressure ventilation (NIPPV), 165
Noninvasive ventilation (NIV), 165
Non-REM (NREM), 158
Nonsleep fragmented group, 159
Noradrenergic agents, 76
Normal-Weight Obese (NWO), 109
North America, 3
Now versus later model, 144, 145
Nutrition, 264–267

assessment, 194–195
in bariatric surgery, 194–203
complications, 196–197
education, 195
non-surgical treatment of obesity, 189–194
strategies for long-term weight maintenance, 200

O
Obese Paradox, 109
Obesity, 5–17, 21, 25–32, 41–45, 49, 75–81, 86–87, 

94–102, 109, 144–145, 151–153, 157, 
222–229, 231–241, 287–288

addictive disorders, 151–153
alcohol, 151
medication treatment, 151–153
nicotine, 151

attachment and, 40–41
body image in individuals, 98–102

assessment, 100–102
concerns, 98
impact of negative, 98–99
impact of psychosocial interventions, 100
impact of weight loss, 99–100

cases
ADHD, 14

bariatric surgery, 5, 15
cognitive behavioural therapy, 16
diet-weight loss game, 14
during pregnancy, 15
histories, 32
hospital stay, 9–10
mental health problems, 13
new habits, 11–12
noticing shifts, 12–13
pre-surgery, 8–9
pre-surgical support, 8
pre-surgical weight loss efforts, 6–8
program 5-year graduation, 17
recovery at home, 10–11
vignettes, 21, 22
weight gain journey, 5–6
weight-loss strategies, 7

causal mechanisms and roots of, 41–43
biological mechanisms, 42–43
body image, 42
patterns of eating, 41–42
psychopathology, 42

clinical studies of mood disorders in, 110–111
definitions, 21–22
energy expenditure, 23
etiology of common, 27–32

Cushing’s syndrome, 32
environmental factors, 29–31
gene–environment interaction, 31
genetic factors, 27–29
hypothalamic lesions, 32
primary hypothyroidism, 31

etiology of severe, 24–32
gut hormones, 56
impact of people with schizophrenia, 259
insecure attachment, 39–40
insomnia and, 166–167
leptin–melanocortin pathway, 25–27 (see Leptin–

melanocortin pathway)
medical complications (see Medical complications, 

obesity)
medical conditions with, 50
medical treatments (see Medical treatments of 

obesity)
mindful eating (see Mindful eating)
mono/oligogenic causes, 24–27
motivational interviewing (see Motivational 

interviewing (MI))
North America, 3
and pain, 59
psychiatric issue, 3
psychosocial providers, 84
regulation of energy expenditure, 24
regulation of food intake, 22–24
routine testing for obese population, 63–65
self-management, 287–288

bariatric care (see Bariatric care)
technology in, 287–288

sleep (see Sleep and obesity)

Index



354

Obesity (cont.)
substance use in, 144–145

addiction pathways, 144
adipokines, 145
brain structures in drug addiction, 144–145

trauma and, 38–39
visceral, 49
weight-based stigma in individuals, 94–97

assessment and discrimination, 96–97, 102
internalized weight bias, 95
and negative outcomes, 96
perceived discrimination, 95
stigma, 94–95
treatment of internalized, 97

Obesity hypoventilation syndrome (OHS), 54, 55, 160, 
164–167

clinical features, 164
treatment options, 164–167

CPAP therapy, 164–165
insomnia and obesity, 166–167
NIPPV, 165
pharmacotherapy, 165–166
tracheostomy, 165
weight loss, 165

Obstructive sleep apnea (OSA), 54, 79, 157, 159, 160, 
162–163

clinical features, 161
risk factors, diagnosis, 161–162
STOP-bang screening tool, 55
treatment modalities, 168
treatment options, 162–164

adenotonsillectomy, 163
CPAP therapy, 162–163
maxillomandibular advancement, 163
Provent, 163
radiofrequency ablation, 163
UPPP, 163
weight loss, 163

Obstructive sleep apnea/hypopnea  
syndrome (OSAS), 167

Olanzapine, 303, 323–325
One size fits all approach, 190
Ontario Bariatric Network (OBN), 281
Open-ended questions, affirmations, reflections, 

summaries (OARS), 223
Opioids, 146, 147
Oral glucose tolerate test (OGTT), 52
Organization for Economic Co-operation and 

Development (OECD), 108
Orlistat, 75–76, 306
Outdated procedures

jejunoileal bypass, 79
vertical band gastroplasty, 79

Overeating, causes of, 264

P
Paediatric obesity management, 225, 226
Pain and cognition, 57–58
Paliperidone, 324, 325

Paroxetine, 329, 340
Partnership Overweight Netherlands (PON), 87
Patient-centered medical home (PCMH), 84, 86
Patient Health Questionnaire-9 (PHQ9), 319, 341
Pedometers, 268
Peer support, role of, 212–213, 215
Pharmacokinetics, 314–316, 319, 329

alcohol, 149
changes following bariatric surgery, 314–316

absorption, 314–315
distribution, 315–316
metabolism and excretion, 316
summary, 316

Pharmacological interventions, 261
Pharmacotherapy, 80, 165–166
Phendimetrazine, 76
Phentermine and topiramate, 76, 307
Physical activity, 193, 267–268
Plaques, 53
Pneumonia, 54
Polycystic ovary/ovarian syndrome (PCOS), 58, 161, 

300
Positive Airway Pressure (PAP) therapy, 164
Positive end expiratory pressure (PEEP), 164
Post-surgery diet, 195–196
Prader–Willi syndrome, 27
Pre-surgery, obesity, 8–9
Primary Care Research in Substance Abuse and Mental 

Health Care for the Elderly (PRISM-E), 87
Primary hypothyroidism, 31
Problem eating, 231

mindful eating for, 237–238
Professional support, 213, 215–217
Prohormone convertase 1/3 (PC1/3) deficiency, 26
Pro-inflammatory theory, 52
Project Extension for Community Healthcare Outcomes 

(Project ECHO), 87
Pro-opiomelanocortin (POMC) deficiency, 22, 26, 307
Protein, 197–198
Provent, 163
Pseudohypoparathyroidism (PTH), 27
Psoriatic arthritis (PsA), 56, 57
Psychiatric care, 337–341
Psychiatric comorbidity, 313, 337, 340, 341
Psychiatric disorders, 83, 309

case vignettes, 83, 84
depression, 132
risk for obesity, 308

Psychiatric medications, obesity, 299, 300, 302–308, 
313, 328–330

anticonvulsants, 299–302
carbamazepine, 302
valproate, 299, 300, 302

anti-obesity agents, 301, 308, 309
antipsychotics, 302–305

aripiprazole, 305
asenapine, 304, 305
clozapine, 303
lurasidone, 305
olanzapine, 303

Index



355

quetiapine, 304
risperidone, 303–304
ziprasidone, 304

case vignette, 297, 298
lithium, 302
metabolic illness, monitoring and treatment, 305–308

bupropion and naltrexone, 307–308
liraglutide, 308
lorcaserin, 306–307
orlistat, 306
phentermine and topiramate, 307

and metabolic risk, 300
overview, 299

Psychoeducation, 208, 211, 214, 216, 217
Psychoeducational programme, 260, 261, 264
Psychological approaches, 132
Psychological programs, 290
Psychosocial assessment of bariatric surgery, 173–184

case vignettes, 173, 174
mental health evaluation, 176–184

BIPASS, 179
eating and diet behaviors, 180
eating pathology, 180
medical history, 181
motivation and expectations, surgery, 181
physical activity, 181
process, 177–178
psychiatric functioning, 180, 181
relationships and support system, 181
results, 182–184
surgery and pre- and postsurgical behavioral 

change requirements, 181
WALI, 179
weight history, 179
weight-loss attempts, 179
weight-loss surgery, 178

presurgical, 184
psychopathology in candidates, 174–176

anxiety disorders, 175
depression, 174
eating disorders, 175
psychotropic medications, 176
self-harm and suicide, 175
substance use disorders, 175, 176
thought disorders, 176

Psychosocial Health Care Professionals, 216
Psychosocial stress, 112
Psychotherapy, 217
Psychotropic medication, 313
Puberty, 278
Pulmonary embolism, 54
Pulmonary hypertension (PH), 54
Pulmonary thromboembolic disease, 54
Pulse oximetry, 161

Q
Quetiapine, 304, 324, 325
Quetiapine XR, 314, 329

R
Radiofrequency ablation, 163
The Raisin Exercise, 239
Randomized controlled trials (RCTs), 76, 225,  

249, 253
Rapid eye movement (REM), 158
Registered Dietician (RD), 189, 192–195, 200–204

in post-op care, 200–203
Registered Dietician Nutritionist (RDN), 192, 193
Renal damage, 58
Renin–angiotensin–aldosterone system  

(RAAS), 53
Reproductive system, 58–60
Resistin, 51
Respiratory disturbance index (RDI), 160
Respiratory effort-related arousals (RERAs), 160
Respiratory system, 54–55

asthma, 54
OHS, 55
OSA, 54
pulmonary hypertension, 54

Restrained eating, 29
Rheumatoid arthritis (RA), 56, 57
Risperidone, 303–304, 323–325
Routine testing for obese population, 63–65
Roux-en Y gastric bypass (RYGB) surgery, 143, 181, 

194, 196, 198, 199, 203, 314, 315, 317–319, 
326, 328, 331

S
Sarc Homology 2 B adapter protein 1 (SH2B1) 

deficiency, 25
Savor\: Mindful Eating, Mindful Life, 232
Schizophrenia, 42, 258, 266, 267

antipsychotic medication, 259
case

HbA1C levels, 258
olanzapine, 258
physical activity, 267
psychosis, 258
weight management plan, 266, 267

cognitive symptoms, 259
definition, 259
life expectancy, 259
morbidity, 259
mortality, 259
negative symptoms, 259
positive symptoms, 259
weight management among patients with,  

257–264
Screening, Brief Interventions, Referral to Treatment 

(SBIRT) model, 86
Secure attachment, 40
Sedentary behaviours, 277
Selective serotonin-norepinephrine reuptake inhibitors 

(SNRIs), 108, 114, 306
duloxetine, 114
venlafaxine, 114

Index



356

Selective serotonin reuptake inhibitors (SSRIs), 108, 
114–116, 306

bupropion, 115–116
citalopram and escitalopram, 115
fluoxetine, 115
fluvoxamine, 114
sertraline, 114–115

Self-determination theory, 209
Self-harm and suicide, 175
Self-management, 288–293

bariatric care
health technology, 288
limitations to applications, 289, 290
technology, 288–293

technology in, 287–288
Serious mental illness (SMI), 260, 261, 263
Sertraline, 114–115, 133
Serum aspartate aminotransferase (AST), 147
Severe obesity, 203, 246–249, 337–341
Sex hormone binding globulin (SHBG), 58
Shortness of breath (dyspnea), 164
Sick Kids Obesity Management Program (STOMP), 281
Silberg scale, 289
Single-minded 1 (SIM1) deficiency, 26
Single nucleotide polymorphisms (SNPs), 28
Sleep and obesity, 158–167

case vignette, 157, 158
mechanisms, 161
normal sleep architecture and control, 158–160

sleep disorders, 160
sleep duration to obesity, 158–159
sleep quality to obesity, 159
sleep timing to obesity, 159–160

OHS, 164
clinical features, 164
treatment options, 164–167

OSA
clinical features, 161
risk factors, diagnosis, 161–162
treatment options, 162–164

Sleep fragmented group, 159
Sleep-related eating disorder (SRED), 127
Sleep Research Society, 158
Sleeve gastrectomy (SG), 194, 196
Slow wave sleep (SWS), 158
Smartphones and bariatric care, 288, 291, 293
Social cognitive theory, 267
Social jetlag, 159
Social support, 208–210, 217
Social worker, 216
Society of Adolescent Medicine, 278
Standard dietary care, 226
Stepped care approach, 341, 342
Stigma-Consciousness Questionnaire, 101
Stigmatizing Situations Inventory (SSI), 97
STOP-BANG questionnaire, 162
Substance use disorders, 141–151, 175, 176

bariatric surgery
addiction transfer after, 143–144

candidates, 141–142
treatment of addictive behaviors, 148–151

metabolism with bariatric surgery, 145–147
alcohol metabolism, 145–146
impact of substance use, 146–147
other substances, 146

obesity, 144–145
addiction pathways, 144
adipokines, 145
brain structures in drug addiction, 144–145

post-bariatric surgery, 142–143, 148
at-risk, 86
risk assessment tools for, 147–148

AUDIT, 147–148
CAGE questionnaire, 147

risk factors, 143
Sudden cardiac death, 53
Support vs. sabotage, 213, 214
Suprachiasmatic nucleus (SCN), 160
Sustain talk, 222
Symptom Checklist-90-Revised (SCL-90-R), 178
Symptomatology, 252
Systemic lupus erythematous (SLE), 56, 57
Systems theory, 211

T
Telephone-based psychosocial treatments, 89
Telephone care management, 87, 88
Telepsychiatry, 87, 89
Thiamine, 197
Thought disorders, 176
Thought records, 249
Thyroid function, 52
Thyroid stimulating hormone (TSH), 31
Topiramate, 133, 151
Toronto Bariatric Interprofessional Psychosocial 

Assessment of Suitability Scale  
(BIPASS), 179

Toronto Western Hospital Bariatric Surgery Program 
(TWH-BSP), 44, 45, 280, 281

Tracheostomy, 165
Transition care model, 279, 281
Transtheoretical model (TTM), 222, 267
Trauma, 37–38

childhood, 37, 38
childhood adversity, 38
and obesity, 38–39
research instruments, 38
type of exposure, 38

Treatment as usual (TAU), 252
Triadic reciprocal causation, 267
Tricyclic antidepressants (TCAs), 306
Tumor necrosis factor-α (TNF-α), 51
Twelve Step Facilitation (TSF) treatment, 150
Type 2 diabetes mellitus (DM), 51–52

management, 52
pathology, 51
screening and diagnosis, 51–52

Index



357

U
United States Drug Enforcement Agency (DEA), 76
United States Food and Drug Administration  

(FDA), 75, 307
United States National Health and Nutrition Examination 

Survey (NHANES), 158
Universal Measure of Bias-FAT version  

(UMB-FAT), 102
US National Institute on Alcohol Abuse and Alcoholism 

(NIAAA), 150
Usual care (UC), 249
Uvulopalatopharyngoplasty (UPPP), 163

V
Valproate, 299, 300, 302
Valproic acid (VPA), 320–322, 331
Venlafaxine, 114
Ventral tegmental area (VTA), 144
Vertical banded gastroplasty (VGB), 79, 315
Very Low Calories Diets (VLCDs), 191
Visceral obesity, 49
Vitamin B12, 197
Vitamin D, 196, 197

W
Wait list control group (WLC), 249–251, 253
Watch PAT, 161
Weight and Lifestyle Inventory (WALI), 179
Weight-based bullying discrimination, 277, 278
Weight-based stigma, 94–97, 102

case vignettes, 93
in individuals with obesity, 94–97

assessment and discrimination, 96–97, 102
internalized weight bias, 95
and negative outcomes, 96
perceived discrimination, 95
stigma, 94–95
treatment of internalized, 97

overview, 93, 94
Weight Bias Internalization Scale (WBIS), 96, 102
Weight loss, 194, 195

diets, 131
mindful eating for, 238
OHS, 165
OSA, 163
programmes, 191, 201
surgery, 76–77, 178, 191, 212–214

Weight loss management for obese individuals
case vignette, 207, 208
clinical implications, 213–217
friend and close others, 210–212
literature review, 208–213
peer support, 212–213
professional support, 213
social support, 208–210
support from family, 210–212

Weight management programmes, 190, 193
Weight regain, 199–200
Weight Self-Stigma Questionnaire, 102
Wernicke encephalopathy, 146
World Health Organization, 84

X
XENDOS, 76

Y
Young adulthood, 276–278

and bariatric surgery, 280–282
case vignette, 275, 276
and obesity, 276–278, 282

body image and early onset puberty, 277–278
risk factors, 276
school and work difficulties, 276–277
weight-based bullying and discrimination, 277

transfer to Adult Bariatric Surgical Centres, 283
and transitions of care, 278–280, 283

Z
Ziprasidone, 304, 324–326
Zolpidem, 328
Zonisamide, 133

Index


	Contents
	Contributors
	Part I: Introduction
	1: Introduction to Severe Obesity for Psychiatrists
	2: Severe Obesity: A Patient’s Perspective
	2.1	 Patient Story #1
	2.1.1	 Weight Gain Journey
	2.1.2	 Pre-Surgical Weight Loss Efforts
	2.1.3	 Pre-Surgical Support
	2.1.4	 Pre-Surgery
	2.1.5	 Hospital Stay
	2.1.6	 Recovery at Home
	2.1.7	 New Habits
	2.1.8	 Noticing Shifts
	2.1.9	 Conclusion

	2.2	 Patient Story #2
	2.2.1	 My Story



	Part II: Causes and Treatment of Obesity: From Genes to Integrated Care Models
	3: Causes of Severe Obesity: Genes to Environment
	3.1	 Introduction
	3.2	 Definitions
	3.3	 Regulation of Food Intake and Energy Expenditure
	3.3.1	 Regulation of Food Intake
	3.3.2	 Regulation of Energy Expenditure

	3.4	 Etiology of Severe Obesity
	3.4.1	 Mono/Oligogenic Causes of Obesity
	3.4.1.1	 The Leptin–Melanocortin Pathway
	 Leptin (LEP) and Leptin Receptor (LEPR) Mutations
	 SH2B1 Deficiency
	 POMC Deficiency and PC1/3 Deficiency
	 Melanocortin 4 Receptor (MC4R) Mutations
	 SIM1 Deficiency
	 BDNF and TrkB
	 KSR2
	 Prader–Willi Syndrome
	 Bardet–Biedl Syndrome
	 Albright Hereditary Osteodystrophy


	3.4.2	 Etiology of Common Obesity
	3.4.2.1	 Genetic Factors
	3.4.2.2	 Environmental and Diet Factors
	 Diet
	 Eating Patterns
	 Physical Activity
	 Television Watching
	 Socioeconomic Factors
	 In Utero Environment
	 Medications
	 Physiological Changes
	 Gut Microbiota

	3.4.2.3	 Gene–Environment Interaction
	3.4.2.4	 Obesity Secondary to Other Medical Conditions
	 Primary Hypothyroidism
	 Cushing’s Syndrome
	 Hypothalamic Lesions



	3.5	 Review of Case Histories
	References

	4: Insecure Attachment and Trauma in Obesity and Bariatric Surgery
	4.1	 Defining the Field
	4.1.1	 Trauma
	4.1.2	 Trauma and Obesity
	4.1.3	 Insecure Attachment
	4.1.4	 Attachment and Obesity

	4.2	 Causal Mechanisms and the Roots of Obesity
	4.2.1	 Patterns of Eating
	4.2.2	 Body Image
	4.2.3	 Psychopathology
	4.2.4	 Biological Mechanisms

	4.3	 How a Relational View of Obesity Can Shape Assessment and Care in Bariatric Surgery
	4.3.1	 A Relational Approach to Care in Bariatric Surgery

	4.4	 Conclusion
	References

	5: Medical Complications Resulting from Severe Obesity
	5.1	 Endocrine
	5.1.1	 Type 2 Diabetes Mellitus
	5.1.1.1	 The Pathology of Type 2 Diabetes in Overweight/Obese People
	5.1.1.2	 Screening and Diagnosis of Type 2 diabetes
	5.1.1.3	 Management of Type 2 Diabetes for Obese/Overweight Patients

	5.1.2	 Thyroid Function

	5.2	 Cardiac
	5.2.1	 Hypertension and Hyperlipidemia
	5.2.2	 Coronary Artery Disease
	5.2.3	 Cardiomyopathy
	5.2.4	 Sudden Cardiac Death

	5.3	 Respiratory
	5.3.1	 Asthma
	5.3.2	 Pulmonary Hypertension
	5.3.3	 Obstructive Sleep Apnea (Refer Chap. 12)
	5.3.4	 Obesity Hypoventilation Syndrome (Refer Chap. 12)

	5.4	 Gastrointestinal
	5.5	 Musculoskeletal Disorders
	5.6	 Pain and Cognition
	5.7	 Renal
	5.8	 Reproductive System
	5.9	 Cancer
	5.10	 Anemia
	5.11	 Integumentary
	References

	6: Overview of Medical and Surgical Treatment of Severe Obesity
	6.1	 Evidence for Medical Treatments of Obesity
	6.1.1	 Orlistat
	6.1.2	 Lorcaserin
	6.1.3	 Noradrenergic Agents

	6.2	 Types of Weight Loss Surgery
	6.3	 Contemporary Procedure Descriptions
	6.3.1	 Laparoscopic Sleeve Gastrectomy
	6.3.2	 Laparoscopic Adjustable Gastric Banding
	6.3.3	 Laparoscopic Roux-en-Y Gastric Bypass
	6.3.4	 Biliopancreatic Diversion

	6.4	 Outdated Procedures
	6.4.1	 Jejunoileal Bypass
	6.4.2	 Vertical Band Gastroplasty

	6.5	 Evidence for Treating Severe Obesity
	6.6	 Summary and Take Home Messages
	References

	7: Integrated Models for Severe Obesity Management: Role for Psychosocial Teams
	7.1	 Introduction
	7.2	 Opportunities with Integrated Care
	7.3	 Barriers to Integrated Care
	7.4	 Models of Integrated Care
	7.5	 Evidence in Support of Collaborative Care Models Outside of Obesity
	7.5.1	 IMPACT: Depression Care Management
	7.5.2	 SBIRT: At-Risk Substance Use
	7.5.3	 PRISM-E: Enhanced Referral vs. Integrated Care

	7.6	 Evidence for Collaborative Care in Obesity Management
	7.7	 Technology and Integrated Care
	7.8	 Cost
	7.9	 Take Home Points
	References


	Part III: Assessment of Psychosocial Domains in Severe Obesity Care
	8: Weight-Based Stigma and Body Image in Severe Obesity
	8.1	 Introduction
	8.2	 Weight-Based Stigma in Individuals with Severe Obesity
	8.2.1	 Stigma, Perceived Discrimination, and Internalized Weight Bias
	8.2.1.1	 Stigma
	8.2.1.2	 Perceived Discrimination
	8.2.1.3	 Internalized Weight Bias

	8.2.2	 Weight-Based Stigma and Negative Outcomes
	8.2.3	 Assessment of Weight-Based Stigma and Discrimination in Individuals with Severe Obesity
	8.2.4	 Treatment of Internalized Weight-Based Stigma

	8.3	 Body Image in Individuals with Severe Obesity
	8.3.1	 Body Image Concerns in Individuals with Obesity
	8.3.2	 The Impact of Negative Body Image
	8.3.3	 The Impact of Weight Loss on Body Image
	8.3.4	 The Impact of Psychosocial Interventions on Body Image
	8.3.5	 Assessment of Body Image Concerns in Individuals with Severe Obesity

	8.4	 Summary and Take-Home Messages
	8.5	 Appendix: Helpful Tips for Healthcare Professionals
	References

	9: Mood Disorders and Severe Obesity: A Case Study
	9.1	 Introduction
	9.2	 Mood Disorders
	9.3	 Obesity
	9.4	 Clinical Studies of Obesity in Mood Disorders
	9.5	 Clinical Studies of Mood Disorders in Obesity
	9.6	 The Metabolic-Mood Syndrome
	9.6.1	 Phenomenology
	9.6.2	 Genetic Factors
	9.6.3	 Environmental Risk Factors
	9.6.4	 Metabolic Systems
	9.6.5	 Brain Substrates

	9.7	 Antidepressant Medications and Severe Obesity: An Overview
	9.7.1	 Serotonin Norepinephrine Re-Uptake Inhibitors
	9.7.1.1	 Venlafaxine
	9.7.1.2	 Duloxetine

	9.7.2	 Selective Serotonin Re-Uptake Inhibitors
	9.7.2.1	 Fluvoxamine
	9.7.2.2	 Sertraline
	9.7.2.3	 Fluoxetine
	9.7.2.4	 Citalopram and Escitalopram
	9.7.2.5	 Bupropion


	9.8	 Conclusion
	9.9	 Take Home Messages
	References

	10: Eating Disorders in Severe Obesity
	10.1	 Introduction
	10.2	 Epidemiology of Eating Disorders in Obesity
	10.3	 Eating Disorders and Body Mass Index
	10.4	 Psychiatric and Medical Comorbidity
	10.5	 Measurement and Assessment
	10.5.1 Classification of Eating Disorders in DSM-5
	10.5.2 Binge Eating Disorder
	10.5.3 Bulimia Nervosa
	10.5.4 Night Eating Syndrome
	10.5.5 Differentiating Between BED and NES
	10.5.6 Avoidant Restrictive Food Intake Disorder
	10.5.7 Assessment Methods

	10.6	 Considerations for Triaging to Treatment
	10.6.1 Dieting
	10.6.2 Psychological Approaches

	10.7	 Psychopharmacology
	10.7.1 Stimulants, Antidepressants, and Antiepileptic Medications Have Been Tried Successfully in Treatment of BED
	10.7.2 Antidepressants, Melatonergic Medications, Topiramate, and Light Therapy Might Help in the Treatment of NES
	10.7.3 Bariatric Surgery and Eating Disorders

	10.8	 Summary
	References

	11: Addictive Disorders in Severe Obesity and After Bariatric Surgery
	11.1	 Introduction
	11.2	 Prevalence of Substance Use Disorders
	11.2.1	 Substance Use Disorders in Bariatric Surgery Candidates
	11.2.2	 Prevalence of Substance Use Post-bariatric Surgery
	11.2.3	 Addiction Transfer After Bariatric Surgery

	11.3	 Neurobiological and Physiological Correlates of Substance Use in Severe Obesity
	11.3.1	 Background on Addiction Pathways
	11.3.2	 Now vs. Later Brain Structures in Drug Addiction and Obesity
	11.3.3	 The Role of Adipokines on Neurobiological Pathways Related to Addictive Disorders

	11.4	 Altered Substance Use Metabolism with Bariatric Surgery
	11.4.1	 Altered Alcohol Metabolism After Bariatric Surgery
	11.4.2	 Altered Metabolism of Other Substances After Bariatric Surgery
	11.4.3	 Impact of Substance Use on Bariatric Surgery Outcomes

	11.5	 Risk Assessment Tools for Substance Use Disorders
	11.5.1	 CAGE Questionnaire
	11.5.2	 The Alcohol Use Disorders Identification Test (AUDIT)

	11.6	 Treatment of Addictive Behaviors Before and After Bariatric Surgery
	11.6.1	 Psychoeducation
	11.6.2	 Motivational Interviewing
	11.6.3	 Cognitive Behavioral Therapy (CBT)/Relapse Prevention
	11.6.4	 12-Step Programs
	11.6.5	 Other Treatment Options
	11.6.6	 Comparison of Psychosocial Treatment Modalities for Addictive Disorders

	11.7	 Pharmacology for Addictive Disorders in Obesity
	11.7.1	 Alcohol
	11.7.2	 Nicotine
	11.7.3	 Medication Treatment for Other Substances

	11.8	 Summary and Take Home Points
	References

	12: Sleep and Severe Obesity
	12.1	 Introduction
	12.2	 Normal Sleep Architecture and Sleep Control
	12.2.1	 Connection of Sleep Duration to Obesity: Possible Underlying Mechanisms
	12.2.2	 Connection of Sleep Quality to Obesity: Possible Underlying Mechanisms
	12.2.3	 Connection of Sleep Timing to Obesity: Possible Underlying Mechanisms
	12.2.4	 Sleep Disorders and Obesity

	12.3	 Mechanisms by Which Obesity and Sleep-Disordered Breathing Are Connected
	12.4	 OSA: Clinical Features
	12.5	 OSA: Risk Factors, Diagnosis
	12.6	 OSA Treatment Options
	12.6.1	 Continuous Positive Airway Pressure (CPAP) Therapy
	12.6.2	 Weight Loss
	12.6.3	 Other Options

	12.7	 Obesity Hypoventilation Syndrome (OHS)
	12.8	 Clinical Features of OHS
	12.9	 Treatment Options for OHS
	12.9.1	 CPAP Therapy
	12.9.2	 Noninvasive Positive Pressure Ventilation (NIPPV—BIPAP and Other Ventilatory Support Therapies)
	12.9.3	 Weight Loss
	12.9.4	 Tracheostomy
	12.9.5	 Pharmacotherapy
	12.9.6	 Insomnia and Obesity

	12.10	 Summary and Take Home Messages
	References

	13: Psychiatric Suitability Assessment for Bariatric Surgery
	13.1	 Introduction
	13.2	 Background
	13.3	 Psychopathology in Bariatric Candidates
	13.4	 Mental Health Evaluation
	13.4.1	 Process of the Evaluation
	13.4.2	 Psychosocial Contraindications for Weight-Loss Surgery
	13.4.3	 Key Elements of the Evaluation
	13.4.4	 Results of the Evaluation

	13.5	 Summary and Recommendations
	References


	Part IV: Nutrition and Psychotherapeutic Treatments in Obesity
	14: Nutrition Management of Severe Obesity
	14.1	 Nutrition Interventions for the Non-surgical Treatment of Obesity
	14.1.1	 How to Talk About Weight
	14.1.2	 What Diets Work
	14.1.3	 Energy-Focused Diets
	14.1.4	 Macronutrient-Focused Diets
	14.1.5	 Meal Timing
	14.1.6	 Food Logging
	14.1.7	 Physical Activity
	14.1.8	 Micronutrient Deficiencies of Obesity
	14.1.9	 Why a Registered Dietician Is Your Greatest Ally in Weight Management

	14.2	 Nutrition Interventions in Bariatric Surgery
	14.2.1	 Nutrition Assessment
	14.2.2	 Nutrition Education
	14.2.3	 Post-surgery Diet
	14.2.4	 Nutrition Complications
	14.2.5	 Protein
	14.2.6	 Fluids
	14.2.7	 Gastroenterological Concerns
	14.2.8	 Dumping Syndrome
	14.2.9	 Reactive Hypoglycaemia
	14.2.10	 Weight Regain
	14.2.11	 Role of the RD in Post-op Care

	14.3	 Summary and Take Home Points
	References

	15: The Role of Social Support in Weight Loss Management for Morbidly Obese Individuals
	15.1	 Literature Review
	15.1.1	 Social Support
	15.1.2	 Role of Support from Family/Friend/Close Others
	15.1.3	 Role of Peer Support
	15.1.4	 Professional Support

	15.2	 Clinical Implications
	15.2.1	 Involving Significant Others
	15.2.2	 Promoting the Role of Support Groups
	15.2.3	 Challenges Providing Professional Support

	15.3	 Summary and Take Home Messages
	References

	16: Motivational Interviewing for Severe Obesity
	16.1	 Introduction
	16.2	 Overview of Motivational Interviewing
	16.3	 Rationale for Integrating Motivational Interviewing into the Management of Severe Obesity
	16.4	 Motivational Interviewing Skills and Processes
	16.5	 Empirical Evidence for MI in Obesity Management
	16.6	 Application of MI Techniques
	16.7	 Summary and Take Home Messages
	References

	17: Mindful Eating for Severe Obesity
	17.1	 Introduction
	17.2	 The Roots of Mindful Eating Interventions
	17.3	 Rationale for Mindful Eating Interventions
	17.4	 Outcome Research
	17.4.1	 Overview

	17.5	 Mindful Eating for Problem Eating
	17.6	 Mindful Eating for Weight Loss
	17.7	 Mindful Eating with Bariatric Surgery Patients
	17.8	 Integrating Mindful Eating in Individual Psychotherapy
	17.9	 Application of Mindfulness-Based Techniques
	17.10	 Summary
	 Appendix
	 Script 1: Mindful Eating Meditation
	 Checklist 1: Remember “MANGER” (French = To Eat)

	References

	18: Cognitive Behavioural Therapy for Severe Obesity
	18.1	 Introduction
	18.2	 Overview of Cognitive Behavioural Therapy
	18.3	 Rationale for Integrating CBT into the Management of Severe Obesity
	18.4	 Cognitive Behavioural Therapy for Severe Obesity
	18.4.1	 Introduction to CBT and Goal Setting
	18.4.2	 Self-Monitoring and Using Food Records to Normalize Eating
	18.4.3	 Scheduling Pleasurable and Self-Care Activities
	18.4.4	 Planning for Difficult Eating Situations
	18.4.5	 Using Cognitive Restructuring to Reduce Vulnerability to Overeating
	18.4.6	 Relapse Prevention

	18.5	 Empirical Evidence for Cognitive Behavioural Therapy in Obesity Management
	18.5.1	 Cognitive Behavioural Therapy for Individuals with Obesity
	18.5.2	 Cognitive Behavioural Therapy for Bariatric Surgery Patients

	18.6	 Application of Cognitive Behavioural Strategies
	18.7	 Summary and Take Home Messages
	References

	19: Behavioural Interventions for Weight Management Among Patients with Schizophrenia
	19.1	 Behavioural Interventions for Weight Management Among Patients with Schizophrenia
	19.2	 Schizophrenia
	19.3	 Behavioural Interventions for Weight Management in Schizophrenia: What Does the Evidence Tell Us?
	19.4	 Intervening with Amanda
	19.4.1	 Nutrition
	19.4.2	 Physical Activity

	19.5	 Summary
	19.6	 Take Home Messages
	References

	20: Young Adulthood and Obesity Management: Developmental Issues and Transition of Care
	20.1	 Introduction
	20.2	 Young Adulthood and Obesity: Developmental Issues
	20.2.1	 School and Work Difficulties
	20.2.2	 Weight-Based Bullying and Discrimination
	20.2.3	 Body Image and Early Onset Puberty

	20.3	 Young Adulthood and Transitions of Care: What Do We Know?
	20.4	 Young Adulthood and Bariatric Surgery: An Example of a Seamless Transition of Care Program
	20.5	 Summary
	 Appendix: Transition Checklist: Points to Consider When Young Adults Transfer to Adult Bariatric Surgical Centres
	References

	21: Technology to Promote Obesity Self-Management
	21.1	 Objectives and Topics to be Covered
	21.2	 Role of Technology in General Self-Management
	21.3	 Influence of Health Technology in Bariatric Clinical Care
	21.4	 Role of Technology in Bariatric Care
	21.5	 Understanding Potential Limitations of Bariatric Applications
	21.5.1	 Gaps in Knowledge and Limitations of Current Applications
	21.5.2	 Critical Appraisal and Evaluation of Information Quality of Bariatric Applications
	21.5.3	 Privacy and Confidentiality Issues

	21.6	 Examples of Technology for Bariatric Care
	21.6.1	 Bariatric Intervention Application
	21.6.2	 Bariatric Aftercare Application

	21.7	 Summary and Take Home Messages
	References


	Part V: Psychopharmacological Considerations in Severe Obesity and Bariatric Surgery Care
	22: Choosing Psychiatric Medications for Patients with Severe Obesity and Pharmacological Treatments for Severe Obesity in Patients with Psychiatric Disorders: A Case Study
	22.1	 Introduction
	22.2	 Anticonvulsants
	22.2.1	 Valproate
	22.2.2	 Carbamazepine

	22.3	 Lithium
	22.4	 Antipsychotics
	22.4.1	 Olanzapine
	22.4.2	 Clozapine
	22.4.3	 Risperidone
	22.4.4	 Quetiapine
	22.4.5	 Ziprasidone
	22.4.6	 Asenapine
	22.4.7	 Lurasidone
	22.4.8	 Aripiprazole

	22.5	 Metabolic Illness Monitoring and Treatment
	22.5.1	 Orlistat
	22.5.2	 Lorcaserin
	22.5.3	 Combined Treatment: Phentermine and Topiramate
	22.5.4	 Combined Treatment: Bupropion and Naltrexone
	22.5.5	 Liraglutide

	22.6	 Conclusions
	22.7	 Summary and Take Home Messages
	References

	23: Psychopharmacology in Bariatric Surgery Patients
	23.1	 Introduction
	23.2	 Pharmacokinetic Changes Following Bariatric Surgery
	23.2.1	 Absorption
	23.2.2	 Distribution
	23.2.3	 Metabolism and Excretion
	23.2.4	 Summary

	23.3	 Medication Formulations
	23.4	 Antidepressants
	23.4.1	 Evidence
	23.4.2	 Management

	23.5	 Mood Stabilizers
	23.5.1	 Lithium
	23.5.2	 Valproic Acid and Other Anticonvulsants

	23.6	 Antipsychotics
	23.6.1	 First-Generation Antipsychotics
	23.6.2	 Risperidone, Olanzapine, and Aripiprazole
	23.6.3	 Quetiapine
	23.6.4	 Paliperidone
	23.6.5	 Ziprasidone
	23.6.6	 Lurasidone
	23.6.7	 Asenapine
	23.6.8	 Clozapine

	23.7	 Other Psychiatric Medications
	23.8	 Summary of Perioperative Medication Management Recommendations
	23.9	 Conclusions
	References


	Part VI: Putting It All Together: An Integrative Synthesis
	24: Integrated Case Summary
	24.1	 Introduction
	24.2	 An Integrated Approach to Psychiatric Care in Severe Obesity
	24.3	 Summary and Future Directions
	References


	Appendix: Sample Bariatric Surgery Clinical Assessment Measures
	STOPBang Questionnaire for Obstructive Sleep Apnea

	Index

