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The following position statement is issued by the Amer-
ican Society for Metabolic and Bariatric Surgery in response
to inquiries made to the society by patients, physicians, so-
ciety members, hospitals, health insurance payors, the me-
dia, and others, regarding preoperative health optimization
prior to bariatric and metabolic surgery. These recommen-
dations are based on current clinical knowledge, expert
opinion, and published peer-reviewed scientific evidence
available at this time. The statement is not intended to estab-
lish a local, regional, or national standard of care. The state-
ment will be revised in the future as additional evidence
becomes available.

Preoperative optimization refers to the management of
modifiable risk factors prior to elective surgery, with the
goal of reducing the risk of perioperative complications
and improving outcomes. In contrast to simple patient
assessment, where risk factors are identified passively, pre-
operative optimization involves active risk mitigation, occa-
sionally delaying surgery until a specific goal is met. Over
the past decade, the number of reports of preoperative opti-
mization in the surgical literature increased significantly,
many embedded within enhanced recovery programs [1].

Bariatric surgeons have long been at the forefront of preop-
erative optimization. Current practice, in accordance with
published guidelines, is to comprehensively evaluate patients
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seeking bariatric surgery with detailed laboratory, psychoso-
cial, nutritional, and medical assessments [2]. Here we review
common preoperative optimization topics and apply them to
bariatric surgical patients. For each topic, we make recom-
mendations based upon best available evidence.

Smoking cessation
Effect of smoking on bariatric outcomes

Smoking tobacco is known to increase morbidity and
mortality after bariatric surgery. Haskins et al. [3] reported
35,696 laparoscopic bariatric operations to the American
College of Surgeons National Surgical Quality Improve-
ment Plan (ACS NSQIP) and found that smoking
increased the odds of prolonged intubation by 63%, rein-
tubation by 61%, sepsis by 44%, shock by 96%, and
resulted in a longer hospital length of stay. Another anal-
ysis of NSQIP data of 33,714 laparoscopic sleeve gastrec-
tomy patients showed that smoking within the past year
was associated with 90% increased odds of serious
morbidity, 23% increased odds of readmission, and an
almost 5-fold odds of death within 30 days after the pro-
cedure [4]. Similar outcomes have been reported by other,
but not all, investigators [5,6]. It is cigarette smoke itself,
not the nicotine component per se, that is thought to be
responsible for these adverse effects [7]. Cigarette smoke
contains over 3,000 pharmacologically active agents, of
which 250 are known to be harmful [7]. Mechanisms of
injury from cigarette smoke include accelerated athero-
sclerosis, increased platelet aggregation, vasoconstriction,
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endothelial dysfunction, reactive oxygen species,
impaired neutrophil and macrophage migration, poor
fibroblast response and collagen synthesis, and poor pul-
monary clearance [8]. The cumulative effect of smoking
is impaired healing and increased susceptibility to infec-
tions [8].

Effect of preoperative smoking cessation interventions on
surgical outcomes

A number of investigators have examined the benefits of
preoperative smoking cessation programs. Since there are
no reports on bariatric surgical patients specifically, we
rely on evidence from general surgical and orthopedic pa-
tients. Lindstrom et al. [9] randomized 117 active smokers
to 4 weeks of preoperative counseling and nicotine replace-
ment versus usual care. Although the intervention achieved
cessation in only 58 % of patients by the day of surgery, post-
operative complications were still reduced by half on
intention-to-treat analysis [9]. Mgller et al. [10] randomly
assigned 120 patients to 6—8 weeks of preoperative cessation
counseling and nicotine replacement therapy versus usual
care. The overall complication rate was 18% in the smoking
intervention group and 52% in controls (P =.0003) [10]. A
Cochrane review summarized interventions for preoperative
smoking cessation [11]. In this review, most studies reported
on interventions that began 4-8 weeks before surgery. Inten-
sive behavioral interventions, characterized by dedicated
provider-initiated counseling and provision of nicotine
replacement therapies, increased 10-fold the rate of smoking
cessation before surgery (relative risk [RR]: 10.76; 95% CI:
4.55-25.46), reduced complications by 60% (RR: .42; 95%
CI: .27-.65), and increased 3-fold the 1-year rate of smoking
cessation (RR: 2.96; 95% CI: 1.57-5.55) [11]. On the other
hand, brief interventions, such as a recommendation to quit
without follow-up, had only a mild effect on smoking cessa-
tion before surgery (RR: 1.30; 95% CI: 1.16-1.46) and did
not reduce complications overall (RR:.92; 95% CI: .72—
1.19) [11]. Such improvement in surgical outcomes with
4-8 weeks of smoking cessation can be explained by find-
ings that many impairments of wound healing and inflam-
mation are reversible, after smoking cessation. By 4
weeks, platelet aggregation has improved, endothelial pro-
genitor cells are restored, neutrophil and macrophage func-
tion is improved, and airway inflammation is lessened [8].

Safety of nicotine replacement therapy

Nicotine replacement therapy includes gum, lozenges,
patches, nasal spray, and inhalers. It was introduced in the
United States in the early 1990s and has an excellent safety
profile, with large-scale placebo-controlled trials showing
no increase in adverse events [12,13]. Nicotine replacement
improves the success rates of smoking cessation programs
by 60% [14,15]. Although the effects of nicotine specifically
on bariatric outcomes have never been reported, clinical

evidence in humans has generally shown surgical outcomes
of patients on nicotine replacement to be similar to absti-
nence [14]. There is no evidence that nicotine replacement
increases the risk of healing-related or cardiovascular com-
plications [14]. With regard to other options, there is no ev-
idence to support the safety of e-cigarettes (i.e., vaping) as a
form of nicotine replacement [16]. Indeed, evidence is accu-
mulating that vaping is harmful [17]. There are no trials of
pharmacologic agents (i.e., bupropion, varenicline, or ami-
tryptiline) for preoperative smoking cessation [18].

Verification of smoking cessation

Patients seeking bariatric surgery may underreport their
smoking habits to physicians. Gormsen et al. reported on
71 bariatric patients, of whom 17% were active smokers
and 35% were previous smokers, who underwent 3 months
of preoperative smoking cessation counseling under threat
of surgical cancellation [19]. Despite the threat of cancella-
tion, 13% of patients presented on the day of surgery with a
positive cotinine test [19]. For patients transitioned to nico-
tine replacement therapy, smoking cessation cannot be veri-
fied with cotinine testing because all forms of cotinine
testing will stay positive for up to 7 days after cessation of
either nicotine replacement therapy or smoking [20].
Thus, nicotine replacement may complicate preoperative
nicotine detection in centers that use cotinine-based testing
to enforce a no-smoking policy. The only other way to test
for tobacco use specifically is to use carbon monoxide
testing, which is detectable for only 24 hours after the last
cigarette and may have other confounders [20].

Patients who smoke tobacco are at high risk for preoper-
ative program dropout and may require extra support during
their preoperative bariatric evaluations. Veldheer et al. [21]
studied smokers referred for bariatric surgery who under-
went regular cessation counseling, referral to a national
smoking cessation hotline, referral to a primary care physi-
cian for bupropion or varenicline if interested, and manda-
tory abstinence before surgery, validated by serum
cotinine testing. Tobacco users dropped out of the preoper-
ative bariatric program at almost twice the rate of nonto-
bacco users [21].

Long-term outcomes after bariatric surgery

The majority of surgical patients who smoke tobacco will
return to smoking within 6-24 months after surgery [22—
24]. Lee reported 1-year outcomes of a preoperative smok-
ing cessation program that included brief counseling by a
nurse, smoking cessation brochures, referral to a telephone
quit line, and a free 6-week supply of transdermal nicotine
replacement therapy [22]. At 1 year, only 25% maintained
smoking cessation, compared with just 8% of controls
[22]. This high rate of return-to-smoking has also been
described elsewhere [23]. Since smoking is a major risk fac-
tor for marginal ulceration after gastric bypass, and since
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return-to-smoking is so common, many surgeons believe
bypass should probably be avoided in patients who report
smoking within the last year [24]. With regard to weight
loss outcomes, available data show tobacco smoking has
minimal effect [25].

Marijuana smoking

Marijuana is used by almost 10% of the American popu-
lation and has been legalized in many states for either me-
dicinal or recreational use [26]. Interestingly, population
studies have shown that as body mass index (BMI) in-
creases, the prevalence of marijuana use actually decreases
[27]. Marijuana is generally smoked without filters and is
known to contain more tar, irritants, and carcinogens than
tobacco smoke [26,28]. As a result, 3—4 cannabis cigarettes
are the equivalent of 20 tobacco cigarettes in terms of
airway irritation and bronchial damage [26,28]. Cannabi-
noids can cause tachycardia, hypertension, and arrhythmias
[26,28]. They also increase the risk of myocardial infarction
and stroke, partly from these hemodynamic effects, but also
in part because cannabinoids influence coagulation by inter-
fering with adenosine diphosphate-induced platelet aggre-
gation [26,28]. As a result, there is concern about
increased risk of thromboembolic events with cannabinoid
use. Cannabinoids can induce cross-tolerance to barbitu-
rates, opioids, benzodiazepines, and propofol, such that
higher doses are needed to achieve the same effect [26].
For example, after surgery, patients who use cannabinoids
have been shown to require more opiates, while paradoxi-
cally reporting lower pain scores [29].

Patients who use cannabinoids and undergo weight loss
surgery are more likely to report loss-of-control over food
intake, and 1 study reported that 1 in 5 will increase canna-
binoid consumption after surgery despite recommenda-
tions against it [30]. How cannabinoids affect weight loss
after bariatric surgery remains an open question; one study
reported no difference in weight loss compared with non-
users in the first 90 days after surgery [29]. Another study
reported no differences in complication rates or weight loss
in the first 2 years after bariatric surgery compared with
nonusers [31]. Taken as a whole, these reports indicate
that marijuana use may not significantly affect postopera-
tive weight loss.

Overall, the medical literature describing clinical effects
of marijuana is nascent; further investigation is needed
before guidelines can be established. Since many of the con-
cerns are related to inhalation of combusted marijuana
smoke, one approach taken by some surgeons has been to
preoperatively convert marijuana users to an ingested form
(such as a tincture that can be taken under the tongue), using
a varietal that minimizes loss-of-control eating, although no
literature exists with regard to the efficacy of this approach.
Finally, surgeons should be aware of the cannabinoid hyper-
emesis syndrome, a condition characterized by recurrent

nausea, vomiting, and cramping abdominal pain due to
cannabis use [32]. Patients often self-treat this by taking a
hot shower or bath, which improves symptoms. Treatment
is marijuana cessation.

Recommendations for smoking cessation before
bariatric surgery

+ Patients seeking bariatric surgery should stop smoking
tobacco.
+ For patients who report smoking tobacco within the
last year, referral to a primary provider or smoking
cessation program should be initiated early, such that
smoking cessation is completed at least 6 weeks prior
to date of surgery.
Nicotine replacement therapy is safe and efficacious
for use in preoperative smoking cessation programs.
There are no data to support or refute other pharmaco-
logic agents (i.e., bupropion, varenicline, or amitrypti-
line) as an alternative to nicotine replacement therapy
in the preoperative setting as a means to improve sur-
gical outcomes.
There is growing evidence that vaping/e-cigarettes is
harmful.
» Long-term relapse of smoking is to be expected.
Patients should be screened for marijuana use. Patients
who smoke marijuana should be encouraged to quit.

Preoperative glycemic control

Between 20%—-40% of patients who seek bariatric surgery
have been diagnosed with type 2 diabetes (T2D) [33].
Chronic hyperglycemia causes glycation of hemoglobin
which can be measured by the hemoglobin Al1C
(HbA1C), which reflects the mean serum glucose level for
the previous 120 days and is now part of the diagnostic
criteria for T2D [34]. The American Diabetic Association
uses AIC levels of 5.7%—6.4% as one criterion for diag-
nosing prediabetes, and >6.5% for diabetes. For most pa-
tients with diabetes, guidelines call for a goal of A1C
<7% (<6.5% for patients without concurrent serious illness
and at low hypoglycemic risk) using a combination of life-
style modification, pharmacotherapy, or surgery [35]. Cur-
rent guidelines are to obtain both A1C and a fasting blood
glucose as part of the preoperative bariatric evaluation [2].
Patients diagnosed with diabetes or prediabetes should be
evaluated and treated with an individualized care plan, to
include a healthy low-calorie diet, medical nutrition therapy,
physical activity, or pharmacotherapy, in accordance with
American Association of Clinical Endocrinology (AACE)
guidelines [35].
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Glycemic control as a predictor of adverse perioperative
events in noncardiac surgery

A number of investigators have examined preoperative
A1C as a predictor of adverse outcome after noncardiac sur-
gery, with conflicting results. Dronge et al. [36] studied a
cohort of 647 patients with diabetes who underwent major
noncardiac surgery and found that A1C >7% was associ-
ated with increased risk of infectious complications (odds
ratio [OR] 2.3, 95% CI: 1.23-3.70, P = .007). Goodenough
et al. [37] studied a cohort of 438 patients who underwent
abdominal surgery with A1C drawn preoperatively, and
examined risk of serious (e.g., Clavien-Dindo grade 3+)
complications. In multivariate models, A1C >6.5% pre-
dicted serious complications (OR 2.32, 95% CI: 1.11-
4.82, P = .03), whereas perioperative glucose concentra-
tions, and a clinical diagnosis of diabetes, did not. Finally,
Underwood et al. [38] studied 622 noncardiac surgical pa-
tients with A1C obtained preoperatively and compared
them with a control group of patients without diabetes
matched by age, sex, and BMI. In multivariate regression,
higher A1C was associated with increased hospital length
of stay, but not mortality, infections, or readmissions. In
these studies, the quality of glycemic control as expressed
by an elevated A1C, was associated with adverse outcomes.

In contrast, other investigators have found A1C not to be
predictive of adverse events after noncardiac surgery. Jones
et al. [39] conducted an observational cohort study of 21,541
patients who underwent gastrointestinal surgery and exam-
ined the relation between preoperative A1C, postoperative
peak glucose levels, and readmissions. Interestingly, A1C
>6.5% was associated with decreased odds of readmission,
whereas peak postoperative glucose >250mg/dL was asso-
ciated with increased odds of readmission (OR 1.20; 95%
CI: 1.01-1.4). This may be explained by the observation
that elevated A1C was associated with more perioperative
insulin and glucose checks, indicating greater vigilance in
treating postoperative hyperglycemia. King et al. [40]
reviewed 55,408 patients with diabetes who underwent
noncardiac surgery and found that preoperative A1C did
not affect postoperative infection rates, whereas postopera-
tive peak serum glucose did. These studies highlight the
idea that the important predictor of complications is glyce-
mic control in the early postoperative period, irrespective of
the degree of preoperative glycemic control as measured by
AIC [41].

Several comprehensive reviews have examined the
impact of preoperative A1C levels on mortality, changes
in management, and complications in noncardiac surgery
[42,43]. In one systematic review, Bock et al. [42]
concluded that no data derived from high quality studies
support the effectiveness of routine testing for preoperative
blood glucose concentration and A1C in otherwise healthy
adult patients undergoing elective, noncardiac surgery. Roll-
ins et al. [43], in a systematic review of 20 studies including

19,514 patients with diabetes who underwent a broad range
of operations, found that preoperative glycemic control did
not affect the incidence of stroke, venous thromboembolic
disease, hospital readmission, intensive care unit (ICU)
length of stay, or 30-day mortality. Additionally, the major-
ity of studies suggested no link between A1C and acute kid-
ney injury, need for postoperative dialysis, dysrhythmia,
infection not related to the surgical site, or total hospital
length of stay. The literature was highly variable with
regards to myocardial events, surgical site infection and
reoperation rates [43].

Glycemic control as a predictor of adverse events after
bariatric surgery

There are several reports in the bariatric literature with re-
gard to preoperative glycemic control as a predictor of com-
plications. Perna et al. [44] studied 468 patients who
underwent gastric bypass, stratified by preoperative A1C.
In univariate analysis, A1C >8% was associated with
increased incidence of wound infection and acute renal fail-
ure, but in multivariate analysis, A1C dropped out, and only
the mean postoperative glucose levels remained predictive
of complications. In turn, A1C predicted postoperative hy-
perglycemia. Similarly, Rawlins et al. [45] studied 342 pa-
tients with diabetes who underwent gastric bypass,
stratified by preoperative A1C. No differences in complica-
tions were observed when A1C was >7%. Wysocki et al.
[46] studied 1718 laparoscopic sleeve gastrectomy patients
stratified by A1C. The complication rate was 6.2% and
did not vary across preoperative A1C values, nor did A1C
predict length of stay. An A1C >7.3% was associated
with a higher risk of readmission [46]. In abstract form,
Lamb et al. [47] reported on 61,027 patients who undergone
laparoscopic gastric bypass or sleeve in the Metabolic and
Bariatric Surgery Accreditain and Quality Improvement
Program (MBSAQIP) database. There was no association
between preoperative A1C and 30-day complication rates
for either operation. Finally, Basishvili et al. [48] reported
on 117,644 patients who underwent either sleeve or bypass
reported in MBSAQIP and found that A1C was not associ-
ated with overall complications, including 30-day readmis-
sions, reoperations, reinterventions, or death, at any A1C
cutoff. In summary, published reports in the bariatric litera-
ture failed to demonstrate an association between preopera-
tive A1C and adverse outcomes.

Glycemic control as a predictor of longer-term bariatric
outcomes

Several investigators have examined the relationship of
preoperative glycemic control and longer-term outcomes,
with mixed results. English et al. [49] reported on 245 pa-
tients with diabetes who underwent 6 months of intensive
lifestyle modification and medication with a goal to achieve
A1C <7% before gastric bypass. Patients who achieved a
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1% decrease in A1C were 68% more likely to achieve dia-
betes remission at 1 year after surgery. Similarly, de Oliveira
et al. [50] demonstrated that patients with A1C <7% were
more likely to achieve postoperative diabetes remission
than those with higher A1C (OR 2.43, P = .017, versus
A1C >10%). On the other hand, Chuah et al. [51] random-
ized 35 patients with A1C >8.5% and planned gastric
bypass in a pilot study to undergo intensive glucose control
preoperatively, with a goal to decrease A1C by at least 1%,
versus usual care. In the intensive arm of the trial, mean
AI1C decreased from 9.9% to 8.4% (P = .003), whereas in
the usual care group, there was no significant change
(A1C went from 10.3% to 9.7%, P value was nonsignifi-
cant). Although the study is admittedly underpowered, the
authors found no differences in surgical complications or
AI1C values 1 year after surgery between groups [51].

Recommendations for glycemic control before
bariatric surgery

* Bariatric surgery patients should receive a preopera-
tive hemoglobin A1C and fasting blood glucose as a
screen for diabetes and prediabetes, so they can be
managed perioperatively in accordance with AACE
guidelines.

Current evidence does not support delaying or with-
holding bariatric surgery until a specific A1C target
is reached. In patients with elevated A1C, avoidance
of early postoperative hyperglycemia may improve
outcomes.

Preoperative nutrition assessment

Medical nutrition therapy by a registered dietitian is the
foundation of long-term success following metabolic and
bariatric surgery [52,53]. Individual physiological responses
to surgery can vary, based on the alterations of gut hor-
mones, malabsorption processes, caloric restriction, and
microbiota [54]. Additionally, an individual’s weight loss
depends on genetic variations, epigenetics, and gene expres-
sion in response to environmental factors, including nutri-
tion [54,55]. Thus, personalized nutrition before and after
surgery is essential for long-term weight loss success [55].

Effect of medical nutrition therapy on bariatric outcomes

Medical nutrition therapy improves bariatric outcomes.
Andromalos et al. [53] reported that increased frequency
of medical nutrition therapy visits by a registered dietitian
were associated with greater weight loss than less nutrition
follow-up care. Calleja-Fernandez et al. [56] reported med-
ical nutrition therapy was associated with more protein

intake, which in turn resulted in better preservation of lean
body mass after biliopancreatic diversion and duodenal
switch than no nutrition therapy. In a randomized study,
Sarwer et al. [57] demonstrated medical nutrition therapy
improved cognitive restraint, increased protein intake, and
reduced the mean consumption of calories, sweets, and
fats compared with standard care. Swenson et al. [58]
demonstrated that medical nutrition therapy increased the
time spent per week participating in physical activity. In
summary, medical nutrition therapy is a framework for pre-
operative and postoperative behavior change and improves
weight loss outcomes [53]

Critical components of a preoperative bariatric nutrition
evaluation

While most patients seeking bariatric surgery do not have
genetic abnormalities that contribute to obesity, epigenetics
and environmental factors (poor nutrition, lack of physical
activity, sleep disruption, medications, stress) have been
associated with increased adiposity and obesity-related co-
morbidities. Eating behaviors, lifestyle habits, psychosocial
factors, anthropometrics, metabolism, biochemical, and
nutritional analysis should be used to create a comprehen-
sive and personalized nutrition plan [52-54,59-62]. The
critical elements of the preoperative nutrition assessment
follow below.

Weight history and eating behaviors

A patient’s nutritional evaluation should be done by a
registered dietitian and include a chronologic weight history
and a review of eating behaviors, dieting attempts, and any
life-changing circumstances associated with weight change
[63]. Sogg et al. [62] reported that up to 50% of patients
seeking bariatric surgery have reported binge eating symp-
toms, night eating, and other maladaptive eating behaviors.
Lynch et al. [64] identified 4 specific patterns of weight
change over time: always heavy, late peak, steady progres-
sion, and weight cycling. Life events, times of transition,
and stressors were also critical triggers of weight gain
over time. Careful evaluation of weight history with dieting
attempts and eating behaviors is a valuable source of infor-
mation for formulating cognitive behavioral nutrition inter-
vention [53,59].

Medical history and medication review

Medications potentially associated with weight gain or
increased appetite include hypertension medications, dia-
betes medications, hormone therapies, anti-seizure
medications, antidepressants, mood stabilizers, antipsy-
chotics, migraine medications, and anti-inflammatory
agents [65]. Nutritional and herbal supplementation
should be reviewed to assess therapeutic risks and benefits
[65]. When a medication associated with weight gain is
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identified, referral back to the prescribing physician to
consider alternatives is appropriate. For patients undergo-
ing revision or conversion surgery, any symptoms of
discomfort, nausea, vomiting, dysphagia, food textures,
hydration, appetite, weight, or neurologic changes should
be documented and addressed [61].

Body composition and energy requirements

If available, body composition analysis and resting
energy expenditure provides a baseline for adiposity
distribution, fat mass ratios, android fat, gynoid fat,
visceral fat, percent body fat, lean mass, bone mineral
density, and resting metabolic rate [66]. Body composi-
tion performed by dual energy x-ray absorptiometry
provides an in-depth and accurate analysis of body
morphology [65]. Resting metabolic rate is measured
via indirect calorimetry [66]. Changes in fat mass,
fat-free mass, and metabolic rate over time can be
used to calculate the degree of adaptive thermogenesis
or metabolic adaptation after surgery [60,66,67].
Repeated metabolic rate measurements after surgery
may aid in prescribing caloric requirements for long-
term weight maintenance [54,60,66,67].

Nutritional status

In addition to the routine biochemical analysis, dietary
assessment, a nutrition-focused physical exam, and specific
bariatric micronutrients (thiamin, vitamins B12, A, E, D, K,
folate, iron studies, ferritin, calcium) should be assessed
[2,52]. Iron deficiency in individuals with obesity may be
underestimated by the measurement of ferritin alone in pre-
operative patients; and individuals seeking bariatric surgery
should be specifically screened [68]. Similarly, zinc and
copper status should be assessed before gastric bypass or
duodenal switch procedures [52]. According to Parrott
et al. [52], most bariatric surgery candidates present with
at least 1 preexisting micronutrient deficiency. Identifying
preoperative nutritional deficiencies allows time to investi-
gate the underlying source or cause of nutrient inadequacies
and provides opportunity and time for replacement therapy
[52].

Recommendations for preoperative nutrition
optimization

« Patients seeking bariatric surgery should be evaluated
by a registered dietitian. The assessment should include
a weight history, review of eating behaviors, medica-
tion review, physical exam, and assessment of micronu-
trients, in order to support the patient before and after
surgery.

Role of preoperative weight loss in reducing body fat and
liver volume

The primary rationale for weight loss just prior to surgery
is to improve the technical ease of surgery by decreasing
liver volume and overall adiposity, resulting in improved
surgical outcomes. Such diets typically occur 2—12 weeks
prior to surgery and should not be confused with
insurance-mandated preoperative diets which typically
require that a patient “fail” a 6- or 12-month supervised
diet or maintain less than 10% weight loss during a
mandated time period before bariatric surgery will be autho-
rized. Such insurance-mandated diets have been extensively
reviewed and found to have little value [69].

Metabolic improvements and reduction of body fat

Short-term preoperative weight loss can reduce glycosy-
lated hemoglobin and allow for a reduction of diabetes
medication and insulin before surgery [70-72]. Such
reductions can be predictive of diabetes resolution after
surgery. Biro et al. [73] showed 39 patients with diabetes
who were on insulin and who were able to reduce their in-
sulin use by half during a preoperative 14-day low calorie
diet (LCD) had greater weight loss 1 year after gastric
bypass, and much higher rates of diabetes remission,
72.7% versus 5.9%. Another benefit of the preoperative
weight loss is a reduction of neck circumference, which
can lessen the severity of obstructive sleep apnea and
decrease the difficultly of intubation [71,72,74,75].
Changes in body composition due to preoperative weight
loss show a decrease in both fat mass and fat-free mass
[65]. Although a few studies observed higher loss of fat-
free mass versus fat mass during caloric restriction
[76,77], more demonstrate decrease in fat mass greater
than fat-free mass [70,71,78-82].

Reduction of liver volume

The primary goal of reducing liver volume or size is to
provide better exposure of the stomach and to potentially
avoid conversion to laparotomy [76]. Most studies report
a 15%-30% reduction in liver volume after patients fol-
lowed a short-term (2—12 wk) caloric restriction of less
than 1200 calories per day [71,72,77,80,83]. Colles et al.
[84] showed liver volumes decreased by 30% in 9 patients
over a 12-week very-low calorie diet (VLCD), but 80% of
that reduction occurred in the first two weeks. Edholm et al.
[78] observed an 18% decrease in liver volume in 15 pa-
tients after 2 weeks in patients who consumed an LCD;
no further reduction was reported by day 28. According
to a study by Edholm et al. [79] measuring liver volume
by magnetic resonance imaging, a reduction of 12% may
improve technical difficulty by exposure of the hiatus intra-
operatively and decreased perceived difficulty by the
surgeon.
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Not all studies have shown benefit for preoperative weight
loss. In a systematic review by Holderbaum et al. [85], there
was no association between liver volume and preoperative
caloric restriction. Similarly, Gils Contreras et al. [86] re-
ported no reduction in liver volume preoperatively when
participants consumed caloric restrictive diets.

Preoperative weight loss and surgical outcomes

The impact of short-term (2—12 wk) preoperative weight
loss on surgical outcomes is mixed. Several studies have
demonstrated decreased hospital length of stay [87-89],
decreased mean operating time [89], and lower 30-day
complication rates [90]. In contrast, other studies report
no reductions in complication rates associated with preop-
erative weight loss, or more specifically, VLCDs, and low-
carbohydrate diets (LCDs) [85,87,89,90]. There is also
conflicting evidence regarding preoperative weight loss
on postoperative weight loss outcomes. While Still et al.
[88] showed preoperative weight loss to be predictive of
future weight loss, others reported similar postoperative
weight loss trajectories in diet and control groups
[90,91]. Based on best available evidence, the ASMBS
took the position in 2016 that there was no evidence that
preoperative weight loss had any impact on postoperative
outcomes [2].

Optimal composition and duration of the preoperative diet

Published protocols of VLCDs (400-800 kcals/d) and
LCDs (800-1200 kcals/d) before surgery usually empha-
size  different compositions of  macronutrients
[70,71,74,76,83,84,85,91,92]. Meal patterns range from
liquid meal replacements to food-based protocols. Baldry
et al. [93] compared with 800kcal/d food-based diet to a
meal-replacement diet in 54 patients and found no differ-
ence in preoperative weight loss, hepatic steatosis, or tech-
nical difficulty. Contreras et al. [86] studied 86 patients
undergoing bariatric surgery and compared an 800 kcal/
d VLCD shake diet with a 1200 kcal/d diet that combined
shakes with food. The VLCD group had greater weight loss
and similar patient-reported adherence. However, the
VLCD group reported more side effects including dizzi-
ness, fatigue, and weakness. In summary, there appears
to be a wide variety of dietary approaches than can be suc-
cessful in the immediate preoperative period to induce suf-
ficient weight loss for both body fat and liver volume
reduction.

Adverse effects and adherence

Nonadherence during the diet period range from 4%—40%
because of hunger, side effects, or taste intolerance
[72,81,84,89,90]. Adverse effects from commercial weight
loss products include taste intolerance, nausea, vomiting,
constipation, and diarrhea [75,81,84]. Comparing VLCD

with LCD, intolerance and adverse effects are reportedly
higher with VLCD [72,81,84,86,89,90]. Additionally, taste
acceptability decreases over time [84]. Therefore, preopera-
tive weight loss protocols should include a variety of dietary
approaches with combinations of food-based plans and
commercial products to achieve diet adherence and to
reduce undesired adverse effects.

Recommendations for preoperative weight loss to
reduce body fat and liver size

* Insurance-mandated weight loss has not been shown to
offer benefit to patients undergoing bariatric surgery.

+ A variety of dietary approaches for consumption of
fewer than 1200 kcal/day are described ranging from
2—-12 weeks before surgery, with a goal of visceral
body fat and liver size reduction. Reductions in liver
volume have been demonstrated even with shorter
(2-week) courses.

» Because preoperative weight loss and adherence are
not strongly correlated to postoperative weight loss
and long-term outcome, inability to lose weight with
a preoperative diet should not preclude bariatric
surgery.

Preoperative medical screening

The ASMBS recommends patients seeking bariatric sur-
gery to establish primary care and see their primary care
physician as a part of their preoperative bariatric evaluation.
Recommendations specific to primary care in patients
seeking bariatric surgery are described below.

Dyslipidemia

Dyslipidemia is present in 40% of patients with obesity
[94]. Adipose tissue is not inert; it is an endocrine organ.
In patients with obesity, “dysfunctional fat,” or adiposop-
athy, results in disturbances in adipokine secretion, con-
tributes to dyslipidemia, and increases cardiovascular
risk [95,96].

Bariatric surgery has a powerful beneficial effect on
dyslipidemia. A systematic review of 75 studies exam-
ined the effect of gastric bypass on lipid levels, and
found a reduction in total cholesterol, low-density lipo-
protein (LDL) cholesterol, and triglyceride levels up to
4 years postoperatively with an increase in HDL choles-
terol levels [94]. Improvement in dyslipidemia after bar-
iatric surgery translates to reduced cardiovascular risk
[97]. One study estimated cardiovascular risk in patients
before and after gastric bypass using the Framingham
cardiovascular risk score and showed the relative risk
reduction at 5 years postoperatively was about 25%
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[98]. A meta-analysis found that type of bariatric sur-
gery predicted the degree of improvement of dyslipide-
mia, with gastric bypass and biliopancreatic diversion
having more effect than sleeve gastrectomy or gastric
banding [99].

Patients seeking bariatric surgery should be screened with
a lipid panel and treated according to society guidelines
such as those from the AACE (available online at https://
www.aace.com/disease-state-resources/lipids-and-cv-health
/guidelines) [100]. Because bariatric surgery results in both
weight loss and improvement in dyslipidemia, a recent soci-
ety guideline, jointly released by the ASMBS and the Na-
tional Lipid Association, recommends surgery as potential
therapy for dyslipidemia [96].

Gout

Gout is more common in individuals with obesity
owing to increased urate production, decreased renal
clearance, or both. After surgery, the risk of a gouty attack
is increased; one series reported an attack rate of 33.3%
within 6 months after gastric bypass. The mechanism
behind gouty attacks in the postoperative period is un-
clear. Stress from the surgery itself, or ensuing catabolic
state, can cause an attack, because weight loss associated
with bariatric surgery has been shown to precipitate at-
tacks at a higher rate than other abdominal surgeries
[101]. Additionally, a systematic review demonstrated
higher levels of serum uric acid in the immediate postop-
erative period, another contributor to attacks. After signif-
icant weight loss, serum uric acid levels decrease, with
decreased risk of gouty attacks [102]. Given the high
rate of attacks postoperatively, prophylaxis may be war-
ranted in patients with a history of gout [103].

Cancer screening

Obesity increases the risk of malignancies of the esoph-
agus, stomach, colon, breast, ovary, endometrium, and
prostate [104—107]. Cancer-related mortality is also higher
in patients with obesity [108]. The pathophysiology of
increased risk has not been fully elucidated but is likely
due to visceral fat leading to increased proinflammatory
markers, growth factors (including insulin), and locally
synthesized estrogens and androgens [104,105]. Weight
loss after bariatric surgery decreases the risk of cancer
death [109].

Occasionally, a patient seeking bariatric surgery is found
to have occult malignancy discovered during their preoper-
ative assessment. One study reported that 4 of 1566 pa-
tients (.26%) were found to have either colorectal or
breast cancer during preoperative bariatric surgery evalua-
tion [109]. Given the increased risk of cancers in patients
with obesity, preoperative patients should undergo age-
appropriate cancer screening, such as those recommended

by the American Cancer Society (www.cancer.org) and the
ASMBS [107].

Hypothyroidism

Hypothyroidism can lead to weight gain as well as a
host of other symptoms [108]. Conversely, patients with
obesity often have elevated thyroid stimulating hormone
(TSH) levels, despite being euthyroid. This was demon-
strated in a large study of euthyroid individuals that
found that increased BMI was associated with an in-
crease in both TSH and free T3, but not in free T4 levels
[110]. A study of patients seeking bariatric surgery spe-
cifically, found a correlation between preoperative TSH
and BMI, but not free T4. As weight loss occurred post-
operatively, TSH levels decreased from 4.5 to 1.9 uU/mL
[111].

For patients with true hypothyroidism, initiation of thy-
roid hormone replacement generally induces modest weight
loss that is not sustained [112]. Given that TSH is elevated in
euthyroid patients with obesity, screening for thyroid
dysfunction is indicated only when there are other symp-
toms of hypothyroidism and is not recommended for asymp-
tomatic patients [2].

Recommendations for preoperative medical
screening

« Patients seeking bariatric surgery are encouraged to
establish primary care and visit their primary care
physician as part of their preoperative bariatric
evaluation.

* A fasting lipid panel should be considered preopera-
tively; patients with dyslipidemia should be treated
according to society guidelines.

* Bariatric surgery and subsequent weight loss can pre-
cipitate gouty attacks in susceptible patients; prophy-
laxis could be considered in these patients.

* Patients are encouraged to have age-appropriate can-
cer screening.

* Screening TSH is not recommended in the absence of
other symptoms of hypothyroidism.

Estrogen therapy cessation

The rate of venous thromboembolism (VTE) after bariat-
ric surgery has been reported to be <.5% [113]. Even with
this low rate, VTE is a major cause of morbidity and mortal-
ity after bariatric surgery. Increase in weight or BMI has
been linked to increased VTE risk, with a 37% increased
risk for every 10 units increase of BMI [114].
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Oral contraception increases VTE risk. The combined ef-
fect of obesity (BMI >30 kg/m?) with oral contraception
use has been shown to carry a 24-fold increased risk of
VTE (OR 23.78; 95% CI: 13.35-42.34) compared with
normal weight (BMI <25 kg/m?) women not using oral
contraception [115]. The estrogen component of oral contra-
ception is responsible for most of the risk. Estrogen has a
procoagulant effect, caused by increased fibrinogen and
coagulation factors and a decrease in coagulation inhibitors.
Progestins are less associated with thrombosis, but newer-
generation progestins such as desogestrel, gestodene,
cyproterone, and drospirenone are associated with
decreased levels of antithrombin and higher coagulation fac-
tors in comparison to second generation progestins [116]. In
general, progestin-only contraceptive methods have not
been found to have the procoagulant side effects without
the estrogen component. These methods include implants,
depot injection, progestin-only pill, or an intrauterine sys-
tem or device. Given the combined VTE risk of obesity
and combined hormonal contraception, progestin-only con-
traceptives are recommended as the first-line contraceptive
choice to women with BMI >30 kg/m2 [117].

Hormonal replacement therapy also increases VTE risk.
In a randomized control trial, Cushman et al. [118] found
that the use of hormonal replacement doubled the risk of
venous thrombosis versus placebo (hazard ratio [HR]
2.06; 95% CI: 1.57-2.70). Age was also an important factor.
The use of hormonal replacement in women aged 60-69
years increased VTE risk 4-fold (HR 4.28; 95% CI: 2.38—
7.72), and women aged 70-79 years 7-fold (HR 7.46;
95% CI: 4.32-14.38) versus women aged 50-59 years tak-
ing placebo. Obesity also contributed to risk. Women who
were overweight on hormonal replacement had a 4-fold
risk of VTE (HR 3.80; 95% CI: 2.08-6.94), and women
with obesity had a 5-fold risk (HR 5.61; 95% CI: 3.12-
10.11) [118,119].

Based on the known risks reported in the literature, na-
tional and international societies have provided periopera-
tive recommendations. The British Faculty of Sexual &
Reproductive Healthcare recommend “women using [oral
contraceptives] who are planning to undergo bariatric sur-
gery should discontinue use at least 1 month before surgery
to reduce the risk of postoperative thromboembolism. A
nonoral progestogen-only contraceptive or the Cu-IUD
should be offered as an alternative. In general,
progestogen-only contraceptives are considered more
appropriate in women with obesity than combined hormonal
methods, especially in the context of surgery” [119]. The
AACE, the Obesity Society, and the ASMBS recommend
“preoperative discontinuation of estrogen medications (1
cycle of oral contraceptives and 3 wk for hormone replace-
ment therapy) since these may increase the risk of VTE.
There still remains insufficient evidence to recommend
timing of resumption of therapy after surgery” [2].

Recommendations for estrogen therapy cessation
before bariatric surgery

* Bariatric surgical candidates should be counseled on
the risk of VTE associated with the use of estrogen-
containing hormonal contraception or hormone
replacement therapy. Alternative contraception strate-
gies include progestin-only contraceptives or non-hor-
monal intrauterine devices.

Patients should consider cessation of estrogen-con-
taining oral contraceptives for 1 month, and hormonal
replacement therapy for 3 weeks, before bariatric
surgery.

Preoperative cardiac risk assessment
Benefits of bariatric surgery to cardiovascular health

The ability of bariatric surgery to slow the progression of
cardiovascular disease and improve cardiac health, with
notable reductions in major cardiovascular adverse events
after surgery in long-term observational studies, has been
well-described [97,120-128]. T2D and lipid profiles show
clear and independent improvement after weight loss
surgery [94,97,99]. Vogel et al. [129] reported that bariatric
surgery decreases coronary heart disease risk to rates lower
than the age and gender-adjusted estimates for the general
population. Bariatric surgery provides beneficial cardiac ef-
fects on diastolic function, systolic function, and myocardial
structure [130].

With such strong cardiovascular benefits, bariatric sur-
gery should be considered an option even in patients
with significant cardiac disease. Bariatric surgery has
very low risk of mortality and perioperative myocardial
infarction, setting it apart from other low-risk general sur-
gical procedures [131,132]. A recent review by Gondal
et al. [133] of more than 172,000 patients showed that
the 30-day rate of myocardial infarction was .03%.
Despite the expected high prevalence of cardiovascular
risk factors in this population, the very low rate of
myocardial infarction was attributed to modern operative
techniques and follow-up. Recently, in a study of 1330 pa-
tients, Blanco et al. [132] demonstrated that high-
cardiovascular-risk patients may benefit from improve-
ments in their calculated 10-year Framingham risk scores
more than low-risk patients after gastric bypass or sleeve
gastrectomy. Other studies confirm this improvement by
showing a decreased prescription medication use after
surgery and improvement in overall health status [134].
Bariatric surgery has also been used as a bridge to trans-
plantation in heart failure patients [135].
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Preoperative cardiac risk assessment methods

There are no cardiac risk-assessment protocols specific to
bariatric surgery. As such, we recommend adherence to the
latest recommendations from the American College of Car-
diology (ACC) and the American Heart Association (AHA)
[136]. Risk factors for major adverse cardiovascular events
should be assessed using a validated risk calculator, such as
the Revised Cardiac Risk Index (RCRI) [137], the ACS
NSQIP Myocardial Infarction and Cardiac Arrest (MICA)
calculator, or the American College of Surgeons NSQIP
Surgical Risk Calculator [137-139]. For patients whose
risk is estimated to be <1%, further testing is not
recommended. Notably, there has been 1 report of a risk-
scoring system published for bariatric patients specifically.
Gondal et al. [133] identified that age >50 years, preopera-
tive renal insufficiency, hyperlipidemia, and a previous his-
tory of myocardial infarction were associated with
perioperative myocardial infarction in bariatric patients. It
is uncertain yet whether this bariatric-specific scoring sys-
tem offers any advantage over other general established
risk calculators.

Using the RCRI as an example, a hypothetical bariatric
patient would receive 1 point for any of these risk factors:
a history of heart failure, cerebrovascular disease, type 2
diabetes requiring treatment with insulin, serum creatinine
>2.0 mg/dL, or ischemic heart disease (defined as a history
of myocardial infarction, a positive exercise test, chest pain
from myocardial ischemia, the use of nitrate therapy, or an
electrocardiogram with pathological Q waves). Note that
prior coronary revascularization procedures are not given
arisk point unless one of the other criteria for ischemic heart
disease is present [136].

If any one of these RCRI risk factors is present, functional
capacity should be assessed. Because physician assessment
of functional capacity can be subjective, use of an objective
survey, such as the Duke Activity Status Index (DASI), is
encouraged [140]. The DASI is simple to administer and
score. Patients with predicted >4 metabolic equivalents
can proceed to surgery; otherwise, patients should undergo
pharmacologic stress testing. If stress testing shows no
inducible ischemia, patients may proceed to surgery. Other-
wise, referral to a cardiologist and consideration of coronary
revascularization, with delay of bariatric surgery, is indi-
cated [136]. When this algorithm is used, the vast majority
of bariatric patients may safely proceed to surgery with
just a preoperative electrocardiogram and DASI survey doc-
umenting >4 metabolic equivalents of predicted functional
capacity [136,140].

A preoperative resting electrocardiogram might be help-
ful for other reasons, such as serving as a baseline for com-
parison in the event of postoperative changes, especially in
older patients. A standard age or risk factor cutoff to serve as
a basis for obtaining a preoperative electrocardiogram has
not been defined. The optimal time interval between surgery

and the last electrocardiogram is also unknown, with
consensus suggesting that an interval of 1-3 months is
adequate for stable patients [136]. Routine resting echocar-
diography is not recommended except to evaluate dyspnea
of unknown origin, or in patients with worsening heart
failure.

Other indications for cardiology referral. Referral to a
cardiologist should also be considered for patients with
recent myocardial infarction, unstable angina, decompen-
sated heart failure, high-grade arrhythmias, or hemodynam-
ically significant valvular heart disease (aortic stenosis in
particular) because they are at high risk for adverse cardiac
events [141]. These patients will undergo specialized evalu-
ation; supplemental preoperative testing would then be
considered by the cardiologist. Medications, including f-
blockers, will be reviewed and optimized. While initiating
B-blockers in patients at elevated risk as a perioperative car-
diac risk reducing strategy may be reasonable, it is not
advisable to start -blockers on the day of surgery without
allowing some time for tolerability and safety to be estab-
lished before surgery; -blockers should be continued in pa-
tients who have been using them chronically [136].

Recommendations for preoperative cardiac
screening

* Bariatric patients should undergo cardiac risk assess-
ment with a validated risk calculator, such as the
Revised Cardiac Risk Index, and assessment of func-
tional capacity. Based upon the results, patients should
be referred to a cardiologist or primary care provider
for additional testing when appropriate.

Referral to a cardiologist should also be considered for
patients with recent myocardial infarction, unstable
angina, decompensated heart failure, high-grade ar-
rhythmias, or hemodynamically significant valvular
heart disease.

Because of its significant cardiovascular benefits and
very low risk profile, bariatric surgery should be
considered even in patients with significant cardiac
disease and/or risk.

Physical prehabilitation

The stress of major abdominal surgery can elicit negative
physiologic and psychologic effects, and can lead to a
decreased postoperative functional capacity [142]. A
20%-40% reduction of functional capacity has been re-
ported in the postsurgical period, even in the absence of
complications [143]. A lower preoperative functional status
has been associated with both increased morbidity and
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mortality and a prolonged postoperative recovery [143,144].
In addition, increased age and poor fitness have been asso-
ciated with increased critical care requirements, increased
readmission rates, and higher costs [142,143,145].

Optimizing a patient’s preoperative functional capacity in
order to improve postoperative outcomes is known as preha-
bilitation. Although preoperative pulmonary and exercise
interventions have been the major elements evaluated in
the literature, current protocols favor a multimodal
approach, including nutrition, over exercise alone [146—
148]. Prehabilitation typically ranges from 4-12 weeks
and is commonly implemented as a component of ERAS
protocols. Programs can be supervised by physicians,
dietitians, and/or physiotherapists. Materials for patients
can include incentive spirometers, pedometers, DVDs,
brochures, or daily smartphone messages [149]. In general,
prehabilitation before cardiac or abdominal surgery results
in lower complication rates and a shorter length of stay
[150-153]. However, most studies describe interventions
in colorectal, orthopedic, and cardiothoracic patients;
reports for bariatric patients are sparse [154].

Exercise programs

Exercise programs should be personalized to the starting
functional capacity of the individual and include strength-
ening exercises or aerobic exercises such as walking,
cycling, running, or swimming. There is an inverse relation-
ship between cardiopulmonary fitness and complication rate
after bariatric surgery [155]. Aerobic exercise before sur-
gery can improve lung capacity and cardiopulmonary
reserve, which translates into improved physiologic reserve
during surgery and improved response to stressors [149]. A
randomized controlled trial evaluating a personalized exer-
cise program designed and monitored by a physiotherapist
before major abdominal surgery showed that enhanced aer-
obic capacity reduced surgical complications by 50% (RR
0.5; 95% CI: .3-.8; P = .001) [156]. Heger et al. [157] per-
formed a metanalysis of the effect of exercise training pre-
habilitation on postoperative outcomes after major
abdominal surgery. There was a 63% reduction in pulmo-
nary complications (OR .37; .20-.67; P = .001) and 48%
decreased overall morbidity (OR .52; .30-.88; P = .01) in
the prehabilitation group compared with standard care.
The variability of the interventions was high, and the report-
ing quality of some of the trials was low.

Pulmonary interventions

Preoperative interventions aimed at reducing postopera-
tive pulmonary complications include inspiratory muscle
training and regular use of positive airway pressure therapy
for patients diagnosed with obstructive sleep apnea
[158,159]. Preoperative inspiratory muscle training,
including incentive spirometer and coughing exercises,
was associated with a reduction in postoperative atelectasis,

pneumonia, and hospital length of stay in patients undergo-
ing cardiac, thoracic, and abdominal surgery [150,151]. Val-
kenet et al. [152] found in patients undergoing coronary
artery bypass graft surgery that the use of inspiratory muscle
training 2—4 weeks preoperatively (incentive spirometry,
deep breathing maneuvers, coughing, and early mobiliza-
tion) significantly increased patient maximum inspiratory
pressure and significantly decreased the incidence of pneu-
monia from 16% to 7%, and average hospitalization from 10
to 8 days [152].

Currently, there are no reports describing prehabilitation
programs for bariatric surgery patients specifically.

Recommendations for preoperative exercise and
pulmonary training

» Based on studies of patients who underwent major
abdominal surgery, prehabilitation with physical exer-
cise and pulmonary interventions may reduce overall
complications, pneumonia risk, and hospital length-
of-stay. It is unknown whether these benefits apply to
patients undergoing laparoscopic bariatric surgery.

Preoperative assessment of obstructive sleep apnea
Prevalence of obstructive sleep apnea

The prevalence of obstructive sleep apnea (OSA) in pa-
tients with obesity ranged from 35%-94% across 14 pro-
spective studies using sleep evaluations for diagnosis; 11
of the 14 studies reported prevalence rates >60% [160].
In patients seeking bariatric surgery, the prevalence of
OSA may be higher [161]. The risk for OSA increases
with male gender, advancing age, and higher BMI [162—
164]. Laboratory-based polysomnography is the gold stan-
dard for diagnosis. Outpatient polygraphy with home use
monitors is also used, but it underreports mild disease
[165,166]. OSA is classified according to apnea-hypopnea
index: it can be mild (5-15 events/hr), moderate (15-30
events/hr), or severe (>30 events/ hr) [167].

Impact of OSA on surgical outcomes

A number of studies have identified OSA as an indepen-
dent risk factor for adverse events after surgery [168—172].
Memtsoudis et al. [171] analyzed 3,441,262 general surgical
procedures listed in the National Inpatient Sample and
found that OSA was associated with a 37% increased odds
of aspiration pneumonia and almost twice the odds of rein-
tubation. Kaw et al. [170] studied 471 patients who under-
went polysomnography before noncardiac surgery and
showed that OSA conferred an 8-fold risk of postoperative
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hypoxemia, 7-fold risk of overall complications, 4-fold risk
of intensive-care transfer, and longer hospitalization. Two
meta-analyses and a recent systematic review of 63 publica-
tions reviewing 413,576 patients with OSA and 8,557,044
control (non-OSA) patients, confirmed a higher incidence
of postoperative oxygen desaturations, cardiac events, and
respiratory failure in the presence of OSA [165,173-175].

Preoperative screening for obstructive sleep apnea prior
to bariatric surgery

Routine screening for OSA before bariatric surgery has
been controversial. Some have questioned the practice
because most bariatric candidates will screen positive [162],
referral for polysomnography can be time-consuming and
costly [176], the data showing effectiveness of continuous pos-
itive airway pressure (CPAP) on mitigating respiratory com-
plications in this population are limited and conflicting
[170,173,177-182], and bariatric surgery itself induces
dramatic improvement in OSA over the long-term [183,184].

An expert panel convened in March 2016 and produced a
consensus-based guideline on the perioperative manage-
ment of OSA in bariatric surgery [160]. The panel recom-
mended screening all patients for OSA before bariatric
surgery. Use of the STOP-BANG score, or alternatively,
the Berlin Questionnaire, was recommended as a screening
tool to identify patients at high risk of OSA. The Epworth
Sleepiness Scale was not recommended as a screening
tool for OSA, as it had poor correlation to OSA in the bar-
iatric surgery population [160,185]. Recognizing that access
to laboratory-based polysomnography can be limited, the
panel widely supported the used of home polygraphy as a
substitute and adjunct to screening questionnaires. The
panel also recommended consideration of screening
PaCO, and venous HCOj; to diagnose obesity hypoventila-
tion syndrome in patients diagnosed with OSA, since the
2 conditions can co-exist in up to 20% of patients [160].

Should CPAP be instituted prior to bariatric surgery?

In general, CPAP therapy is recommended for patients
with moderate or severe OSA (apnea-hypopnea index >15
events/hr) to improve symptoms, decrease cardiopulmonary
risk, and reduce overall mortality [186].

The perioperative use of CPAP has been linked to reduced
pulmonary complications after bariatric surgery in some
studies [172,187]. Kong et al. [172] retrospectively
reviewed 352 patients who all had OSA confirmed with pol-
ysomnography before bariatric surgery. Patients who did not
receive CPAP developed more pulmonary complications
than those with CPAP, suggesting that CPAP was beneficial.
This study, however, has, by design, limited generalizability.
Meurgey et al. [187] studied 410 patients screened with
STOP-BANG and fitted for CPAP, if indicated, before bar-
iatric surgery. Bariatric patients who were screened preoper-
atively for OSA and treated according to guidelines had the
same low risk of respiratory complications as those without

OSA, indicating that CPAP may have mitigated the risk of
respiratory complications [187]. These studies attribute
benefit to perioperative CPAP use in bariatric patients.

Others have challenged whether it is necessary to start
CPAP before bariatric surgery. O’Reilly et al. [188] studied
510 patients who underwent bariatric surgery and found
OSA was not associated with increased post-operative com-
plications. Development of postoperative pulmonary or car-
diac complications did not differ significantly between
screened and unscreened patients [188]. De Raaf et al.
[189] reviewed 13 studies that reported OSA in 37% of
98,935 bariatric patients, finding there was no clear associ-
ation with OSA and intensive-care admission rates, death, or
length of stay, possibly because of already optimized condi-
tions and CPAP use in the evaluated cohorts. These studies,
along with others, question the impact of OSA on perioper-
ative outcomes after bariatric surgery [170,173,177-182].

The expert panel recognized that the quality of evidence sup-
porting the use of CPAP to mitigate respiratory complications af-
ter bariatric surgery was weak [160]. Nevertheless, after looking
at all available data, the panel recommended CPAP for all pa-
tients with moderate or severe OSA [ 160]. For patients diagnosed
with moderate or severe OSA and then fitted for CPAP prior to
bariatric surgery, acclimatization for a few weeks is recommen-
ded, and patients are encouraged to bring their own machine and
mask to the hospital; choice of nasal versus full-face masks
should be based on patient comfort and effectiveness [160].

The perioperative, in-hospital, and after-discharge man-
agement of patients with OSA is equally important to pa-
tient outcomes and is beyond the scope of this position
statement.

Recommendations for preoperative optimization
of obstructive sleep apnea (OSA)

* Bariatric programs should encourage screening for
OSA in patients with obesity. Validated screening tools
like the STOP-BANG questionnaire or the Berlin
Questionnaire can be used for this purpose.

Patients screened to be at high-risk for OSA can be
diagnosed with polysomnography or home respiratory
polygraphy, which are both helpful in confirming clin-
ically significant moderate or severe OSA.

In patients diagnosed with severe OSA and for whom
there is concern for obesity-hypoventilation syndrome,
consider referral to pulmonologist. Patients with mod-
erate or severe OSA benefit from CPAP in general, and
may benefit from CPAP perioperatively, as available or
needed, along with careful postoperative monitoring to
decrease perioperative pulmonary complications. In
patients who cannot tolerate CPAP and have positional
OSA, positional therapy is helpful.
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Psychosocial optimization

A preoperative psychosocial assessment, conducted by
a qualified behavioral health clinician with relevant
specialized knowledge, is recommended by professional
societies and is required by many third-party payors
[2,62]. While these evaluations may identify clear contra-
indications for surgery, the psychosocial evaluation is best
conceptualized as a way to identify strengths and vulner-
abilities and develop recommendations to enhance surgi-
cal outcome [2,62,190-192]. Because long-term
outcome is substantially influenced by patient behaviors,
it follows that preoperative psychosocial optimization is
important for all patients, not solely those with a history
of psychopathology [193,194]. Optimization should
include evaluation of psychosocial functioning, substance
use, and maladaptive eating patterns [62].

Psychosocial functioning

People with obesity, and to a greater extent, people
seeking bariatric surgery, have an increased prevalence of
mental health impairment [195,196]. Such impairment can
pose challenges for adjustment and adherence after surgery.
Although preoperative psychopathology has not consis-
tently been shown to predict weight loss outcome after bar-
iatric surgery, in part because patients with severe,
uncontrolled psychopathology are typically not included
in the studied surgical cohorts [192,196-199], it is clear
that postoperative psychopathology is a robust predictor of
poor weight loss outcomes [193,195,200,201].

Weight loss is not the only important outcome; preopera-
tive psychopathology is associated with longer hospital
stays, increased complications, and increased readmission
rates [202-205]. Additionally, preoperative psychiatric
symptoms, cognitive factors, attention deficit/hyperactivity
disorder, poor health literacy and numeracy, and general
cognitive deficits are also associated with worse recall of,
and adherence to, the postoperative dietary regimen and
attendance at follow-up visits [206-210].

After surgery, there is a documented risk of severe, and
potentially life-threatening postoperative psychopathology.
Prevalence of suicidality and self-harm are significantly
elevated among individuals who have undergone bariatric
surgery [211-214]. Given the serious nature of these
complications, optimization of any existing psychiatric
symptoms is vital [213,214].

It is important to note that the mere presence or absence
of a particular psychiatric condition has less relevance to
postoperative outcomes than the patient’s current general
psychosocial functioning, the severity of any psychiatric
symptoms, and whether symptoms are being well-
managed. Several studies have demonstrated that patients
with psychiatric vulnerabilities identified at the psychoso-
cial evaluation (including severe conditions such as bipolar

or psychotic disorders), whose symptoms were optimized
before surgery, were able to attain favorable postsurgical
weight loss and psychosocial outcomes [196,198,199,215-
218]. These studies suggest that preoperative psychosocial
optimization is both feasible and effective [219].

For patients with pre-existing psychosocial issues, it is
important to ensure that symptoms are being adequately
managed and that a behavioral health provider is involved
to monitor and support the patient after surgery. Input should
be sought from current and recent outside behavioral health
providers regarding the patient’s functioning, adherence, and
any concerns that the provider may have about the patient un-
dergoing surgery. Patients treated with psychotropic medica-
tions and their prescribing providers should be educated
about the possible need for medication adjustments due to
changes in absorption after bariatric surgery [196,198,220].
Patients should also be educated about the risk of continued/
recurrent psychosocial symptoms after surgery and an action
plan created should adverse psychosocial reactions arise.

Bariatric surgery leads to major changes in interpersonal in-
teractions and relationships, day-to-day functioning, body im-
age, and other psychosocial domains [201,221,222]. In
addition, bariatric surgery requires behavioral changes that
must be maintained for long-term success [201,222]. Adjust-
ment to these changes can be challenging for any patient, not
just those with a pre-existing history of mental health issues.
Various general psychosocial factors beyond formal psychiat-
ric symptoms, such as impulsivity or conscientiousness,
emotion regulation and coping skills, health literacy, and so-
cial support are increasingly being found to be associated
with bariatric surgical outcomes and thus represent important
domains for preparation and support [206,223-231].

Substance use

The preoperative psychosocial assessment should include
a review of current and past substance use [2,62,232-235].
A history of a long-resolved substance use disorder has
not been found to predict worse surgical outcomes and is
therefore not considered a contraindication for surgery
[234,236]. However, current substance use disorders are a
contraindication for bariatric surgery [62,234], due to con-
cerns including perioperative safety risks and the potential
impact on diet adherence, weight loss, and general health
[233,237,238].

Patients with high-risk patterns of substance use may be
referred for addiction services [232,234]. While research
has not clearly demonstrated that bariatric surgery poses a
risk for relapse in patients with previously remitted sub-
stance abuse [239], the length of abstinence needed to mini-
mize the risk of relapse after bariatric surgery has not been
determined [240]. The need for thoughtful pain manage-
ment planning extends to all patients, but particular care
should be taken for patients with a history of opioid use
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disorder to minimize the risk of perioperative opioid use
triggering a relapse [241].

De novo substance abuse after bariatric surgery can be a
serious complication [242]. Several studies have docu-
mented new-onset alcohol use disorders among patients
who have undergone gastric bypass and sleeve gastrectomy
[233,239,243,244], and others have found increased risk of
other drug use disorders and “addictive” behaviors (such as
excessive spending, gambling, or sexual behaviors) [245].
Risk factors for postoperative substance abuse include
male sex, smoking, younger age, any/regular alcohol use,
low levels of social support, low income, treatment with an-
tidepressant medications, depression or bipolar disorder, a
history of psychiatric hospitalization, and a family history
of substance use disorder [232,233,238,244,246-248].
Patients with such risk factors should be identified before
surgery to ensure they receive appropriate education,
monitoring and support before and after surgery.
Additionally, all patients should be educated about
changes in the pharmacodynamics of alcohol after gastric
bypass and sleeve gastrectomy, as well as the risks for
substance abuse disorder, behavioral addictions, illicit
drug wuse, and chronic opioid medication use
[232,234,237,238,240,241,249-252].

Maladaptive eating patterns

The preoperative psychosocial evaluation should also
include a review of current and past eating disorder symp-
toms [62]. Binge eating disorder, defined as eating unusually
large amounts of food in a short period of time while expe-
riencing a loss of control over eating, along with other asso-
ciated symptoms, is the most common eating disorder
among patients seeking bariatric surgery [253,254]. Less
is known about the relationship between bariatric surgery
and other pathologic eating behaviors, such as grazing,
compensatory behaviors (e.g., excessive exercise or self-
induced vomiting to lose weight) and emotional eating.
Research regarding the relationship between preoperative
eating disorders and surgical outcomes has been mixed.
Although some studies suggest that preoperative eating dis-
orders predict less weight loss, most studies find no signifi-
cant association [255,256]. What is clear from the literature
is that eating disorders before surgery predict eating disor-
ders after surgery [254,257,258]. This is important because
eating disorders after bariatric surgery have robustly been
shown to predict poor weight loss and/or weight regain
[200,254,257,259-265]. Loss of control eating, emotional
eating, grazing, and evening overeating have all been
found to be correlated with poor dietary adherence, which
in turn has been found to impair weight loss outcomes
[266]. Such eating pathology is not limited to those with
pre-surgical eating disorders; emergence of de novo loss
of control eating, binge eating disorder, and grazing is not
uncommon after bariatric surgery. Finally, disordered eating

after bariatric surgery is associated with increased psycho-
logical  distress and  worse quality of life
[257,259,262,265,267].

Although eating disorders are generally not considered
absolute contraindications for bariatric surgery, patients
and providers should be aware that eating disorder symp-
toms can manifest after surgery and compromise weight
loss, mental health, and quality of life. Preoperative optimi-
zation involves ongoing assessment, monitoring, education,
and, in some cases, intervention to help patients problem-
solve how to overcome barriers that are likely to persist after
surgery. Interventions include cognitive-behavioral group
therapy, which has been shown to improve disordered
eating, psychological distress, self-esteem, and weight
before surgery [268-270]. Cognitive-behavioral therapy
may also improve medium-term postoperative weight loss,
even when delivered in as few as 4 sessions [271,272]. In
light of research suggesting that patients who are referred
to post-surgical eating disorder treatment are more likely
to complete treatment than patients referred before surgery,
another option is to defer eating disorder treatment until af-
ter surgery, as needed [273].

Recommendations for preoperative psychosocial
optimization

« Patients seeking bariatric surgery should receive an
evaluation that includes assessment of psychosocial
functioning, substance use, and maladaptive eating
patterns.

* For patients with psychopathology, ensure symptoms
are being adequately managed and treated.

* Patients with current high-risk patterns of substance
use should be considered for referral to specialist or
other addiction services.

* For patients with eating disorders, consider referral for
behavioral treatment such as cognitive behavioral
therapy.

« Patients should be educated about substance use disor-
ders and maladaptive eating patterns that can occur af-
ter bariatric surgery.

Disclosures

The authors have no commercial associations that might
be a conflict of interest in relation to this article.

References

[1] Aronson S, Martin G, Gulur P, et al. Preoperative optimization: a
continued call to action. Anesth Analg 2020;130(4):808-10.

[2] Mechanick JI, Apovian C, Brethauer S, et al. Clinical practice
guidelines for the perioperative nutrition, metabolic, and nonsur-
gical support of patients undergoing bariatric surgery — 2019


http://refhub.elsevier.com/S1550-7289(21)00423-8/sref1
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref1
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref2
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref2
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref2

Jonathan Carter et al. / Surgery for Obesity and Related Diseases B (2021) 1-21 15

update: co-sponsored by the American Association of Clinical En-
docrinologists/American College of Endocrinology, The Obesity
Society, American Society for Metabolic and Bariatric Surgery,
and American Society of Anesthesiologists — Executive Summary.
Endoc Pract 2019;25(12):1346-59.

[3] Haskins IN, Amdur R, Vaziri K. The effect of smoking on bariatric
surgical outcomes. Surg Endosc 2014;28(11):3074-80.

[4] Haskins IN, Nowacki AS, Khorgami Z, et al. Should recent smoking
be a contraindication for sleeve gastrectomy? Surg Obes Relat Dis
2017;13(7):1130-5.

[5] Yuce TK, Khorfan R, Soper NJ, et al. Post-operative complications
and readmissions associated with smoking following bariatric sur-
gery. J Gastrointest Surg 2020;24(3):525-30.

[6] Inadomi M, Iyengar R, Fischer I, Chen X, Flagler E, Ghaferi AA. Ef-
fect of patient-reported smoking status on short-term bariatric sur-
gery outcomes. Surg Endosc 2018;32(2):720-6.

[7] Djordjevic MV, Sigountos CW, Hoffmann D, et al. Assessment of
major carcinogens and alkaloids in the tobacco and mainstream
smoke of ussr cigarettes. IntJ Cancer 1991;47(3):348-51.

[8] Sgrensen LT. Wound healing and infection in surgery: the pathophys-
iological impact of smoking, smoking cessation, and nicotine
replacement  therapy: a  systematic review. Ann  Surg
2012;255(6):1069-79.

[9] Lindstrom D, Azodi OS, Wladis A, et al. Effects of a perioperative
smoking cessation intervention on postoperative complications: a
randomized trial. Ann Surg 2008;248(5):739-45.

[10] Mgller AM, Villebro N, Pedersen T, Tgnnesen H. Effect of preoper-
ative smoking intervention on postoperative complications: a rando-
mised clinical trial. Lancet 2002;359(9301):114-7.

[11] Thomsen T, Villebro N, Mgller AM. Interventions for preoperative
smoking cessation. Cochrane Database of Syst Rev
2014;2014(3):CD002294.

[12] Cahill K, Stevens S, Perera R, Lancaster T. Pharmacological inter-
ventions for smoking cessation: an overview and network meta-anal-
ysis. Cochrane Database Syst Rev 2013;2013(5):CD009329.

[13] Moore D, Aveyard P, Connock M, Wang D, Fry-Smith A, Barton P.
Effectiveness and safety of nicotine replacement therapy assisted
reduction to stop smoking: systematic review and meta-analysis.
BM1J 2009;338:b1024.

[14] Nolan MB, Warner DO. Safety and efficacy of nicotine replacement
therapy in the perioperative period: a narrative review. Mayo Clin
Proc 2015;90(11):1553-61.

[15] Hartmann-Boyce J, Chepkin SC, Ye W, Bullen C, Lancaster T. Nico-
tine replacement therapy versus control for smoking cessation.
Cochrane Database Syst Rev 2018;5(5):CD000146.

[16] Pierre S, Rivera C, le Maitre B, et al. Guidelines on smoking manage-
ment during the perioperative period. Anaesth Crit Care Pain Med
2017;36(3):195-200.

[17] Christiani DC. Vaping-induced acute lung injury. N Engl J Med
2020;382(10):960-2.

[18] Rinker B. The evils of nicotine: an evidence-based guide to smoking
and plastic surgery. Ann Plast Surg 2013;70(5):599-605.

[19] Gormsen J, Hjgrne F, Helgstrand F. Cotinine test in evaluating smok-
ing cessation at the day of bariatric surgery. Scand J Surg
2020;109(3):265-8.

[20] Alere. Nicotine testing - common questions [monograph on the
Internet]. Allere Wellbeing; 2012 [cited 2020 July 1]. Available
from: https://www.newlinemedical.com/assets/pdf/Alere-iScreen-
Cotinine-FAQ.pdf.

[21] Veldheer S, YingstJ, Rogers AM, Foulds J. Completion rates in a pre-
operative surgical weight loss program by tobacco use status. Surg
Obes Relat Dis 2017;13(5):842-7.

[22] Lee SM, Landry J, Jones PM, Buhrmann O, Morley-Forster P. Long-
term quit rates after a perioperative smoking cessation randomized
controlled trial. Anesth Analg 2015;120(3):582-7.

[23] Garcia-Rodriguez O, Secades-Villa R, Flérez-Salamanca L,
Okuda M, Liu S-M, Blanco C. Probability and predictors of relapse
to smoking: results of the National Epidemiologic Survey on Alcohol
and Related Conditions (NESARC). Drug Alcohol Depend
2013;132(3):479-85.

[24] diPalma A, Liu B, Maeda A, Anvari M, Jackson T, Okrainec A. Mar-
ginal ulceration following Roux-en-Y gastric bypass: risk factors for
ulcer development, recurrence and need for revisional surgery. Surg
Endosc 2021;35(5):2347-53.

[25] Moser F, Signorini FJ, Maldonado PS, et al. Relationship between to-
bacco use and weight loss after bariatric surgery. Obesity Surg.
2016;26(8):1777-81.

[26] Huson HB, Granados TM, Rasko Y. Surgical considerations of mari-
juana use in elective procedures. Heliyon 2018:4(9):e00779.

[27] Warren M, Frost-Pineda K, Gold M. Body Mass index and marijuana
use. J Addict Dis 2005;24(3):95-100.

[28] Wu TC, Tashkin DP, Djahed B, Rose JE. Pulmonary hazards of smok-
ing marijuana as compared with tobacco. N Eng J Med
1988;318(6):347-51.

[29] Bauer FL, Donahoo WT, Hollis HW, et al. Marijuana’s influence on
pain scores, initial weight loss, and other bariatric surgical outcomes.
Perm J 2018;22:18-1002.

[30] Vidot DC, Prado G, de La Cruz-Munoz N, Spadola C, Cuesta M,
Messiah SE. Postoperative marijuana use and disordered eating
among Dbariatric surgery patients. Surg Obes Relat Dis
2016;12(1):171-8.

[31] Shockcor N, Adnan SM, Siegel A, Wise E, Zafar SN, Kligman M.
Marijuana use does not affect the outcomes of bariatric surgery.
Surg Endosc 2021;35(3):1264-8.

[32] Sorensen CJ, DeSanto K, Borgelt L, Phillips KT, Monte AA. canna-
binoid hyperemesis syndrome: diagnosis, pathophysiology, and treat-
ment—a systematic review. J] Med Toxicol 2017;13(1):71-87.

[33] Kumar SB, Hamilton BC, Wood SG, Rogers SJ, Carter JT, Lin MY. Is
laparoscopic sleeve gastrectomy safer than laparoscopic gastric
bypass? a comparison of 30-day complications using the MBSAQIP
data registry. Surg Obes Relat Dis 2018;14(3):264-9.

[34] Sacks DB, John WG. Interpretation of hemoglobin Alc values.
JAMA 2014;311(22):2271-2.

[35] Garber AJ, Handelsman Y, Grunberger G, et al. Consensus statement
by the American Association of clinical Endocrinologists and Amer-
ican College of Endocrinology on the comprehensive type 2 diabetes
management algorithm - 2020 executive summary. Endocr Pract
2020;26(1):107-39.

[36] Dronge AS, Perkal MF, Kancir S, et al. Long-term glycemic control
and  postoperative infectious complications. Arch  Surg
2006;141(4):375-80.

[37]1 Goodenough CJ, Liang MK, Nguyen MT, et al. Preoperative glyco-
sylated hemoglobin and postoperative glucose together predict major
complications after abdominal surgery. J Am Coll Surg
2015;221(4):854-861.¢el.

[38] Underwood P, Askari R, Hurwitz S, Chamarthi B, Garg R. Preoper-
ative A1C and clinical outcomes in patients with diabetes undergoing
major noncardiac  surgical  procedures.  Diabetes  Care
2014;37(3):611-6.

[39] Jones CE, Graham LA, Morris MS, et al. Association between preop-
erative hemoglobin Alc levels, postoperative hyperglycemia, and
readmissions following gastrointestinal surgery. JAMA Surg
2017;152(11):1031-8.

[40] King JT, Goulet JL, Perkal MF, Rosenthal RA. Glycemic control and
infections in patients with diabetes undergoing noncardiac surgery.
Ann Surg 2011;253(1):158-65.

[41] Meister KM, Hufford T, Tu C, et al. Clinical significance of periop-
erative hyperglycemia in bariatric surgery: evidence for better peri-
operative  glucose management. Surg Obes Relat Dis
2018;14(11):1725-31.


http://refhub.elsevier.com/S1550-7289(21)00423-8/sref2
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref2
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref2
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref2
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref2
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref3
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref3
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref4
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref4
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref4
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref5
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref5
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref5
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref6
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref6
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref6
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref7
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref7
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref7
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref8
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref8
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref8
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref8
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref8
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref9
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref9
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref9
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref9
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref10
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref10
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref10
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref10
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref10
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref11
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref11
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref11
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref11
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref12
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref12
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref12
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref13
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref13
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref13
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref13
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref14
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref14
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref14
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref15
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref15
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref15
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref16
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref16
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref16
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref16
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref17
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref17
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref18
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref18
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref19
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref19
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref19
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref19
https://www.newlinemedical.com/assets/pdf/Alere-iScreen-Cotinine-FAQ.pdf
https://www.newlinemedical.com/assets/pdf/Alere-iScreen-Cotinine-FAQ.pdf
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref21
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref21
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref21
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref22
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref22
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref22
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref23
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref23
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref23
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref23
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref23
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref23
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref23
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref23
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref24
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref24
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref24
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref24
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref25
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref25
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref25
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref26
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref26
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref27
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref27
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref28
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref28
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref28
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref29
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref29
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref29
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref30
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref30
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref30
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref30
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref31
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref31
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref31
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref32
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref32
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref32
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref33
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref33
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref33
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref33
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref34
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref34
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref35
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref35
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref35
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref35
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref35
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref36
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref36
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref36
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref37
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref37
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref37
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref37
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref38
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref38
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref38
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref38
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref39
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref39
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref39
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref39
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref40
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref40
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref40
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref41
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref41
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref41
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref41

16 Jonathan Carter et al. / Surgery for Obesity and Related Diseases B (2021) 1-21

[42] Bock M, Johansson T, Fritsch G, et al. The impact of preoperative
testing for blood glucose concentration and haemoglobin Alc on mor-
tality, changes in management and complications in noncardiac elective
surgery: a systematic review. Eur J Amaesthesiol 2015;32(3):152-9.

[43] Rollins KE, Varadhan KK, Dhatariya K, Lobo DN. Systematic review
of the impact of HbAlc on outcomes following surgery in patients
with diabetes mellitus. Clinical Nutr 2016;35(2):308-16.

[44] Perna M, Romagnuolo J, Morgan K, Byrne TK, Baker M. Preopera-
tive hemoglobin Alc and postoperative glucose control in outcomes
after gastric bypass for obesity. Surg Obes Relat Dis 2012;8(6):685—
90.

[45] Rawlins L, Rawlins MP, Brown CC, Schumacher DL. Effect of
elevated hemoglobin Alc in diabetic patients on complication rates
after Roux-en-Y gastric bypass. Surg Obes Relat Dis
2013;9(5):749-52.

[46] Wysocki M, Waledziak M, Hady HR, et al. Type 2 diabetes mellitus
and preoperative HbA Ic level have no consequence on outcomes af-
ter laparoscopic sleeve gastrectomy—a cohort study. Obes Surg
2019;29(9):2957-62.

[47] Lamb C, Billmeier S, Trus T. A224 Elevated preoperative hemoglo-
bin Alc is not associated with increased postoperative complications
after laparoscopic Roux-en-Y gastric bypass. Surg Obes Relat Dis
2019;15(10):S82.

[48] Basishvili G, Yang J, Nie L, Docimo S, Pryor AD, Spaniolas K.
HbAI1C is not directly associated with complications of bariatric sur-
gery. Surg Obes Relat Dis 2021;17(2):271-5.

[49] English TMA, Malkani S, Kinney RL, Omer A, Dziewietin MB,
Perugini R. Predicting remission of diabetes after rygb surgery
following intensive management to optimize preoperative glucose
control. Obes Surg 2015;25(1):1-6.

[50] de Oliveira VLP, Martins GP, Mottin CC, Rizzolli J, Friedman R. Pre-
dictors of long-term remission and relapse of type 2 diabetes mellitus
following gastric bypass in severely obese patients. Obes Surg
2018;28(1):195-203.

[51] Chuah LL, Miras AD, Papamargaritis D, Jackson SN, Olbers T, le
Roux CW. Impact of perioperative management of glycemia in
severely obese diabetic patients undergoing gastric bypass surgery.
Surg Obes Relat Dis 2015;11(3):578-84.

[52] Parrott J, Frank L, Rabena R, Craggs-Dino L, Isom KA, Greiman L.
American Society for Metabolic and Bariatric Surgery Integrated
Health Nutritional Guidelines for the Surgical Weight Loss Patient
2016 update: micronutrients. Surg Obes Relat Dis 2017;13(5):727—
41.

[53] Andromalos L, Crowley N, Brown J, et al. Nutrition care in bariatric
surgery: an academy evidence analysis center systematic review. J
Acad Nutri Diet 2019;119(4):678-86.

[54] Nicoletti C, Cortes-Oliveira C, Pinhel M, Nonino C. Bariatric surgery
and precision nutrition. Nutrients 2017;9(9):974.

[55] Tiffon C. The impact of nutrition and environmental epigenetics on
human health and disease. Int J Mol Sci 2018;19(11):3425.

[56] Calleja-Fernandez A, Pintor-de-la-Maza B, Diez-Rodriguez R, et al.
Relationship between diet and body composition after biliopancreatic
diversion. Obes Surg 2015;25(11):2093-9.

[57] Sarwer DB, Moore RH, Spitzer JC, Wadden TA, Raper SE,
Williams NN. A pilot study investigating the efficacy of postopera-
tive dietary counseling to improve outcomes after bariatric surgery.
Surg Obes Relat Dis 2012;8(5):561-8.

[58] Swenson BR, Saalwachter Schulman A, Edwards MJ, et al. The ef-
fect of a low-carbohydrate, high-protein diet on post laparoscopic
gastric bypass weight loss: a prospective randomized trial. J Surg
Res 2007;142(2):308-13.

[59] Tewksbury C, Williams NN, Dumon KR, Sarwer DB. Preoperative
medical weight management in bariatric surgery: a review and recon-
sideration. Obes Surg 2017;27(1):208-14.

[60] Hwaung P, Bosy-Westphal A, Muller MJ, et al. Obesity tissue:
composition, energy expenditure, and energy content in adult
humans. Obesity 2019;27(9):1472-81.

[61] Reber E, Gomes F, Vasiloglou MF, Schuetz P, Stanga Z. Nutritional
risk screening and assessment. J Clin Med 2019;8(7):1065.

[62] Sogg S, Lauretti J, West-Smith L. Recommendations for the presur-
gical psychosocial evaluation of bariatric surgery patients. Surg Obes
Relat Dis 2016;12(4):731-49.

[63] Sherf Dagan S, Goldenshluger A, Globus I, et al. nutritional recom-
mendations for adult bariatric surgery patients: clinical practice. Adv
Nutr 2017;8(2):382-94.

[64] Lynch AL, McGowan E, Zalesin KC. “Take me through the history of
your weight”: using qualitative interviews to create personalized
weight trajectories to understand the development of obesity in pa-
tients preparing for bariatric surgery. J Acad Nutr Diet
2018;118(9):1644-54.

[65] Bays HE, McCarthy W, Christensen S, et al. Detailed overview of
obesity medicine: obesity algorithm eBook, Centennial, CO: Obesity
Medicine Association; 2020.

[66] Heymsfield SB, Thomas DM, Bosy-Westphal A, Miiller MJ. The
anatomy of resting energy expenditure: body composition mecha-
nisms. Eur J Clin Nutr 2019;73(2):166-71.

[67] Miiller MJ, Enderle J, Bosy-Westphal A. Changes in energy expendi-
ture with weight gain and weight loss in humans. Curr Obes Rep
2016;5(4):413-23.

[68] Benotti PN, Wood GC, Kaberi-Otarod J, Still CD, Gerhard GS,
Bistrian BR. New concepts in the diagnosis and management
approach to iron deficiency in candidates for metabolic surgery:
should we change our practice? Surg Obes Relat Dis
2020;16(12):2074-81.

[69] Kim JJ, Rogers AM, Ballem N, Schirmer B. ASMBS updated posi-
tion statement on insurance mandated preoperative weight loss re-
quirements. Surg Obes Relat Dis 2016;12(5):955-9.

[70] Nielsen LV, Nielsen MS, Schmidt JB, Pedersen SD, Sjodin A. Effi-
cacy of a liquid low-energy formula diet in achieving preoperative
target weight loss before bariatric surgery. J Nutr Sci 2016;5:e22.

[71] Pilone V, Tramontano S, Renzulli M, et al. Metabolic effects, safety,
and acceptability of very low-calorie ketogenic dietetic scheme on
candidates for Dbariatric surgery. Surg Obes Relat Dis
2018;14(7):1013-9.

[72] Leonetti F, Campanile FC, Coccia F, et al. Very low-carbohydrate
ketogenic diet before bariatric surgery: prospective evaluation of a
sequential diet. Obes Surg 2015;25(1):64-71.

[73] Biro SM, Olson DL, Garren MJ, Gould JC. Diabetes remission and
glycemic response to pre-bariatric surgery diet. J Surg Res
2013;185(1):1-5.

[74] Serafim MP, Santo MA, Gadducci AV, Scabim VM, Cecconello I, de
Cleva R. Very low-calorie diet in candidates for bariatric surgery:
change in body composition during rapid weight loss. Clinics (Sao
Paolo) 2019;74:e560.

[75] Gonzalez-Pérez J, Sanchez-Leenheer S, Delgado AR, et al. Clinical
impact of a 6-week preoperative very low calorie diet on body weight
and liver size in morbidly obese patients. Obes Surg
2013;23(10):1624-31.

[76] Sivakumar J, Chong L, Ward S, Sutherland TR, Read M, Hii MW.
Body composition changes following a very-low-calorie pre-opera-
tive diet in patients undergoing bariatric surgery. Obes Surg
2020;30(1):119-26.

[77] Chakravartty S, Vivian G, Mullholland N, et al. Preoperative liver
shrinking diet for bariatric surgery may impact wound healing: a
randomized controlled trial. Surg Obes Relat Dis
2019;15(1):117-25.

[78] Edholm D, Kullberg J, Karlsson FA, Haenni A, Ahlstrom H,
Sundbom M. Changes in liver volume and body composition during


http://refhub.elsevier.com/S1550-7289(21)00423-8/sref42
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref42
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref42
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref42
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref43
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref43
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref43
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref44
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref44
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref44
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref44
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref45
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref45
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref45
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref45
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref46
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref46
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref46
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref46
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref46
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref47
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref47
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref47
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref47
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref48
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref48
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref48
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref49
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref49
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref49
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref49
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref50
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref50
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref50
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref50
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref51
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref51
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref51
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref51
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref52
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref52
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref52
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref52
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref52
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref53
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref53
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref53
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref54
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref54
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref55
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref55
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref56
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref56
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref56
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref56
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref56
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref57
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref57
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref57
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref57
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref58
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref58
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref58
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref58
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref59
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref59
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref59
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref60
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref60
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref60
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref61
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref61
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref62
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref62
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref62
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref63
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref63
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref63
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref64
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref64
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref64
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref64
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref64
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref65
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref65
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref65
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref66
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref66
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref66
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref66
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref67
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref67
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref67
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref67
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref68
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref68
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref68
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref68
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref68
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref69
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref69
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref69
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref70
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref70
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref70
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref70
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref71
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref71
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref71
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref71
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref72
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref72
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref72
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref73
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref73
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref73
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref74
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref74
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref74
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref74
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref75
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref75
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref75
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref75
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref75
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref75
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref75
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref76
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref76
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref76
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref76
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref77
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref77
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref77
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref77
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref78
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref78
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref78

Jonathan Carter et al. / Surgery for Obesity and Related Diseases B (2021) 1-21 17

4 weeks of low calorie diet before laparoscopic gastric bypass. Surg
Obes Relat Dis 2015;11(3):602-6.

[79] Edholm D, Kullberg J, Haenni A, et al. Preoperative 4-week low-
calorie diet reduces liver volume and intrahepatic fat, and facilitates
laparoscopic gastric bypass in morbidly obese. Obes Surg
2011;21(3):345-50.

[80] Collins J, McCloskey C, Titchner R, et al. Preoperative weight loss in
high-risk superobese bariatric patients: a computed tomography-
based analysis. Surg Obes Relat Dis 2011;7(4):480-5.

[81] Bakker N, van den Helder RS, Geenen RWF, et al. Four weeks of pre-
operative omega-3 fatty acids reduce liver volume: a randomised
controlled trial. Obes Surg 2019;29(7):2037-44.

[82] Cleveland E, Peirce G, Brown S, et al. A short-duration restrictive
diet reduces visceral adiposity in the morbidly obese surgical patient.
Am J Surg 2016;212(5):927-30.

[83] Lewis M, Phillips M, Slavotinek J, Kow L, Thompson C, Toouli J.
Change in liver size and fat content after treatment with Optifast
very low calorie diet. Obes Surg 2006;16(6):697-701.

[84] Colles SL, Dixon JB, Marks P, Strauss BJ, O’Brien PE. Preoperative
weight loss with a very-low-energy diet: quantitation of changes in
liver and abdominal fat by serial imaging. Am J Clin Nutr
2006;84(2):304-11.

[85] Holderbaum M, Casagrande DS, Sussenbach S, Buss C. Effects of
very low calorie diets on liver size and weight loss in the preoperative
period of bariatric surgery: a systematic review. Surg Obes Relat Dis
2018;14(2):237-44.

[86] Gils Contreras A, Bonada Sanjaume A, Montero Jaime M, et al. Ef-
fects of two preoperatory weight loss diets on hepatic volume, meta-
bolic parameters, and surgical complications in morbid obese
bariatric surgery candidates: a randomized clinical trial. Obes Surg
2018;28(12):3756-68.

[87] Roman M, Monaghan A, Serraino GF, et al. Meta-analysis of the in-
fluence of lifestyle changes for preoperative weight loss on surgical
outcomes. Brit J Surg 2019;106(3):181-9.

[88] Still CD, Benotti P, Wood GC, et al. Outcomes of preoperative weight
loss in high-risk patients undergoing gastric bypass surgery. Arch
Surg 2007;142(10):994-8.

[89] Ekici U, Ferhatoglu MF. Perioperative and postoperative effects of
preoperative low-calorie restrictive diets on patients undergoing lapa-
roscopic sleeve gastrectomy. J Gastrointest Surg 2020;24(2):313-9.

[90] van Nieuwenhove Y, Dambrauskas Z, Campillo-Soto A, et al. Preop-
erative very low-calorie diet and operative outcome after laparo-
scopic gastric bypass a randomized multicenter study. Arch Surg
2011;146(11):1300-5.

[91] Tan SYT, Loi PL, Lim CH, et al. Preoperative weight loss via very
low caloric diet (vlcd) and its effect on outcomes after bariatric sur-
gery. Obes Surg 2020;30(6):2099-107.

[92] Po6so T, Kesek D, Aroch R, Winso O. Rapid weight loss is associated
with preoperative hypovolemia in morbidly obese patients. Obes
Surg 2013;23(3):306-13.

[93] Baldry EL, Aithal GP, Kaye P, et al. Effects of short-term energy re-
striction on liver lipid content and inflammatory status in severely
obese adults: results of a randomized controlled trial using 2 dietary
approaches. Diabetes Obes Metab 2017;19(8):1179-83.

[94] Carswell KA, Belgaumkar AP, Amiel SA, Patel AG. A systematic re-
view and meta-analysis of the effect of gastric bypass surgery on
plasma lipid levels. Obes Surg 2016;26(4):843-55.

[95] Franssen R, Monajemi H, Stroes ESG, Kastelein JJP. Obesity and
dyslipidemia. Med Clin North Am 2011;95(5):893-902.

[96] Bays HE, Jones PH, Jacobson TA, et al. Lipids and bariatric proced-
ures part 1 of 2: scientific statement from the National Lipid Associ-
ation, American Society for Metabolic and Bariatric Surgery, and
Obesity Medicine Association: executive summary. J Clin Lipidol
2016;10(1):15-32.

[97] Moustarah F, Gilbert A, Després J-P, Tchernof A. Impact of gastroin-
testinal surgery on cardiometabolic risk. Curr Atheroscler Rep
2012;14(6):588-96.

[98] Gero D, Favre L, Allemann P, Fournier P, Demartines N, Suter M.
Laparoscopic Roux-En-Y gastric bypass improves lipid profile and
decreases cardiovascular risk: a 5-year longitudinal cohort study of
1048 patients. Obes Surg 2018;28(3):805-11.

[99] Heffron SP, Parikh A, Volodarskiy A, et al. Changes in lipid profile of
obese patients following contemporary bariatric surgery: a meta-
analysis. Am J Med 2016;129(9):952-9.

[100] Jellinger PS, Handelsman Y, Rosenblit PD, et al. American Associa-
tion of Clinical Endocrinologists and American College of Endocri-
nology guidelines for management of dyslipidemia and prevention of
cardiovascular disease - executive summary. Endocr Pract
2017;23(4):479-97.

[101] Romero-Talamds H, Daigle CR, Aminian A, Corcelles R,
Brethauer SA, Schauer PR. The effect of bariatric surgery on gout:
a comparative study. Surg Obes Relat Dis 2014;10(6):1161-5.

[102] Nielsen SM, Bartels EM, Henriksen M, et al. Weight loss for over-
weight and obese individuals with gout: a systematic review of lon-
gitudinal studies. Ann Rheum Dis 2017;76(11):1870-82.

[103] Friedman JE, Dallal RM, Lord JL. Gouty attacks occur frequently in
postoperative  gastricbypass patients. Surg Obes Relat Dis
2008;4(1):11-3.

[104] Boru C, Silecchia G, Pecchia A, et al. Prevalence of cancer in Italian
obese patients referred for bariatric surgery. Obes Surg
2005;15(8):1171-6.

[105] Avgerinos KI, Spyrou N, Mantzoros CS, Dalamaga M. Obesity and
cancer risk: emerging biological mechanisms and perspectives.
Metabolism 2019;92:121-35.

[106] Mokhtari TE, Rosas US, Downey JR, Miyake KK, lkeda DM,
Morton JM. Mammography before and after bariatric surgery. Surg
Obes Relat Dis 2017;13(3):451-6.

[107] Ghiassi S, el Chaar M, Aleassa EM, et al. ASMBS position statement
on the relationship between obesity and cancer, and the role of bariat-
ric surgery: risk, timing of treatment, effects on disease biology, and
qualification for surgery. Surg Obes Relat Dis 2020;16(6):713-24.

[108] Juiz-Valina P, Outeirino-Blanco E, Pértega S, et al. Effect of weight
loss after bariatric surgery on thyroid-stimulating hormone levels in
euthyroid patients with morbid obesity. Nutrients 2019;11(5):1121.

[109] Gagné DJ, Papasavas PK, Maalouf M, Urbandt JE, Caushaj PF.
Obesity surgery and malignancy: our experience after 1500 cases.
Surg Obes Relat Dis 2009;5(2):160—4.

[110] Kitahara CM, Platz EA, Ladenson PW, et al. Body fatness and
markers of thyroid function among U.S. men and women. PloS
One 2012;7(4):34979.

[111] Chikunguwo S, Brethauer S, Nirujogi V, et al. Influence of obesity
and surgical weight loss on thyroid hormone levels. Surg Obes Relat
Dis 2007;3(6):631-5.

[112] Pearce EN. Thyroid hormone and obesity. Curr Opin Endocrinol Dia-
betes Obes 2012;19(5):408-13.

[113] American Society for Metabolic and Bariatric Surgery Clinical Issues
Committee. ASMBS updated position statement on prophylactic
measures to reduce the risk of venous thromboembolism in bariatric
surgery patients. Surg Obes Relat Dis 2013;9(4):493-7.

[114] Finks JF, English WJ, Carlin AM, et al. Predicting risk for venous
thromboembolism  with  bariatric ~ surgery. Ann  Surg
2012;255(6):1100-4.

[115] Pomp ER, le Cessie S, Rosendaal FR, Doggen CJM. Risk of venous
thrombosis: obesity and its joint effect with oral contraceptive use
and prothrombotic mutations. Br J Harmatol 2007;139(2):289-96.

[116] Martinez F, Avecilla A. Combined hormonal contraception and
venous thromboembolism. Eur J Contracept Reprod Health Care
2007;12(2):97-106.


http://refhub.elsevier.com/S1550-7289(21)00423-8/sref78
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref78
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref79
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref79
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref79
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref79
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref80
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref80
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref80
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref81
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref81
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref81
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref82
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref82
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref82
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref83
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref83
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref83
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref84
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref84
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref84
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref84
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref85
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref85
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref85
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref85
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref86
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref86
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref86
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref86
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref86
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref87
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref87
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref87
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref88
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref88
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref88
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref89
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref89
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref89
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref90
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref90
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref90
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref90
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref91
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref91
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref91
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref92
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref92
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref92
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref92
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref92
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref92
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref93
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref93
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref93
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref93
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref94
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref94
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref94
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref95
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref95
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref96
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref96
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref96
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref96
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref96
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref97
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref97
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref97
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref97
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref98
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref98
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref98
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref98
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref99
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref99
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref99
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref100
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref100
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref100
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref100
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref100
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref101
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref101
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref101
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref101
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref102
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref102
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref102
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref103
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref103
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref103
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref104
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref104
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref104
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref105
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref105
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref105
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref106
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref106
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref106
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref107
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref107
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref107
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref107
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref108
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref108
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref108
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref108
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref108
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref108
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref109
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref109
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref109
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref109
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref110
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref110
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref110
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref111
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref111
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref111
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref112
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref112
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref113
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref113
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref113
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref113
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref114
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref114
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref114
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref115
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref115
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref115
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref116
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref116
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref116
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref116

18 Jonathan Carter et al. / Surgery for Obesity and Related Diseases B (2021) 1-21

[117] Conard J, Plu-Bureau G, Bahi N, Horellou M-H, Pelissier C,
Thalabard J-C. Progestogen-only contraception in women at high
risk of venous thromboembolism. Contraception 2004;70(6):437—41.

[118] Cushman M, Kuller LH, Prentice R, et al. Estrogen plus progestin and
risk of venous thrombosis. JAMA 2004;292(13):1573-80.

[119] FSRH guideline (April 2019) overweight, obesity and contraception.
BMIJ Sex Reprod Health 2019;45(Suppl 2):1-69.

[120] Moustarah F. Glycemic control and cardiovascular disease risk
reduction after bariatric surgery. In: Cameron JL, Cameron AM, ed-
itors. Current surgical therapy. 11th ed., Philadelphia: Elsevier
Health Sciences; 2013. p.682-92.

[121] Arterburn D, Schauer DP, Wise RE, et al. Change in predicted 10-
year cardiovascular risk following laparoscopic Roux-en-Y gastric
bypass surgery. Obes Surg 2009;19(2):184-9.

[122] Gutierrez-Blanco D, Funes-Romero D, Madiraju S, et al. Reduction
of Framingham BMI score after rapid weight loss in severely obese
subjects undergoing sleeve gastrectomy: a single institution experi-
ence. Surg Endosc 2018;32(3):1248-54.

[123] Sjostrom L, Narbro K, Sjostrom CD, et al. Effects of bariatric surgery
on mortality in swedish obese subjects. N Engl J Med
2007;357(8):741-52.

[124] Sjostrom L, Peltonen M, Jacobson P, et al. Bariatric surgery and long-
term cardiovascular events. JAMA 2012;307(1):56-65.

[125] Adams TD, Gress RE, Smith SC, et al. Long-term mortality after
gastric bypass surgery. N Engl J Med 2007;357(8):753-61.

[126] Benotti PN, Wood GC, Carey DJ, et al. Gastric bypass surgery pro-
duces a durable reduction in cardiovascular disease risk factors and
reduces the long-term risks of congestive heart failure. ] Am Heart
Assoc 2017;6(5):e005126.

[127] Kwok CS, Pradhan A, Khan MA, et al. Bariatric surgery and its
impact on cardiovascular disease and mortality: a systematic review
and meta-analysis. Int J Cardiol 2014;173(1):20-8.

[128] Aminian A, Zajichek A, Arterburn DE, et al. Association of meta-
bolic surgery with major adverse cardiovascular outcomes in patients
with type 2 diabetes and obesity. JAMA 2019;322(13):1271-82.

[129] Vogel JA, Franklin BA, Zalesin KC, et al. Reduction in predicted cor-
onary heart disease risk after substantial weight reduction after bar-
iatric surgery. Am J Cardiol 2007;99(2):222-6.

[130] Aggarwal R, Harling L, Efthimiou E, Darzi A, Athanasiou T,
Ashrafian H. The effects of bariatric surgery on cardiac structure
and function: a systematic review of cardiac imaging outcomes.
Obes Surg 2016;26(5):1030-40.

[131] Smilowitz NR, Gupta N, Ramakrishna H, Guo Y, Berger JS,
Bangalore S. Perioperative major adverse cardiovascular and cere-
brovascular events associated with noncardiac surgery. JAMA Car-
diol 2017;2(2):181-7.

[132] Blanco DG, Funes DR, Giambartolomei G, lo Menzo E, Szomstein S,
Rosenthal RJ. High cardiovascular risk patients benefit more from
bariatric surgery than low cardiovascular risk patients. Surg Endosc
2019;33(5):1626-31.

[133] Gondal AB, Hsu CH, Khoubyari R, Ghaderi I. Development of a bar-
iatric surgery specific risk assessment tool for perioperative myocar-
dial infarction. Surg Obes Relat Dis 2019;15(3):462-8.

[134] Morton JM, Ponce J, Malangone-Monaco E, Nguyen N. Association
of bariatric surgery and national medication use. J Am Coll Surg
2019;228(2):171-9.

[135] Lim CP, Fisher OM, Falkenback D, et al. Bariatric surgery provides a
“bridge to transplant” for morbidly obese patients with advanced
heart failure and may obviate the need for transplantation. Obes
Surg 2016;26(3):486-93.

[136] Fleisher LA, Fleischmann KE, Auerbach AD, et al. 2014 ACC/AHA
guideline on perioperative cardiovascular evaluation and manage-
ment of patients undergoing noncardiac surgery: a report of the
American College of Cariology/American Heart Association Task

Force on practice guidelines. ] Am Coll Cardiol 2014;64(22):e77—
137.

[137] Ford MK, Beattie WS, Wijeysundera DN. Systematic review: predic-
tion of perioperative cardiac complications and mortality by the
revised cardiac risk index. Ann Intern Med 2010;152(1):26-35.

[138] Bilimoria KY, Liu Y, Paruch JL, et al. Development and evaluation of
the universal ACS NSQIP surgical risk calculator: a decision aid and
informed consent tool for patients and surgeons. J Am Coll Surg
2013;217(5):833-842.e1-3.

[139] Gupta PK, Gupta H, Sundaram A, et al. Development and validation
of a risk calculator for prediction of cardiac risk after surgery. Circu-
lation 2011;124(4):381-7.

[140] Wijeysundera DN, Pearse RM, Shulman MA, et al. Assessment of
functional capacity before major non-cardiac surgery: an interna-
tional, prospective cohort study. Lancet 2018;391(10140):2631-40.

[141] Tashiro T, Pislaru Sv, Blustin JM, et al. Perioperative risk of major
non-cardiac surgery in patients with severe aortic stenosis: a reap-
praisal in contemporary practice. Eur Heart J 2014;35(35):2372-81.

[142] Mayo NE, Feldman L, Scott S, et al. Impact of preoperative change in
physical function on postoperative recovery: argument supporting
prehabilitation for colorectal surgery. Surgery 2011;150(3):505-14.

[143] Wilson RJT, Davies S, Yates D, Redman J, Stone M. Impaired func-
tional capacity is associated with all-cause mortality after major elec-
tive intra-abdominal surgery. Br J Anaesth 2010;105(3):297-303.

[144] Robinson TN, Wu DS, Pointer L, Dunn CL, Cleveland JC, Moss M.
Simple frailty score predicts postoperative complications across sur-
gical specialties. Am J Surg 2013;206(4):544-50.

[145] Kassin MT, Owen RM, Perez SD, et al. Risk factors for 30-day hos-
pital readmission among general surgery patients. J Am Coll Surg
2012;215(3):322-30.

[146] Gillis C, Li C, Lee L, et al. Prehabilitation versus rehabilitation.
Anesthesiology 2014;121(5):937-47.

[147] Li C, Carli F, Lee L, et al. Impact of a trimodal prehabilitation pro-
gram on functional recovery after colorectal cancer surgery: a pilot
study. Surg Endosc 2013;27(4):1072-82.

[148] Lemanu DP, Singh PP, MacCormick AD, Arroll B, Hill AG. Effect of
preoperative exercise on cardiorespiratory function and recovery af-
ter surgery: a systematic review. World J Surg 2013;37(4):711-20.

[149] Howard R, Yin YS, McCandless L, Wang S, Englesbe M, Machado-
Aranda D. Taking control of your surgery: impact of a prehabilitation
program on major abdominal surgery. J Am Coll Surg
2019;228(1):72-80.

[150] Hulzebos EHJ, Helders PJM, Favié NJ, de Bie RA, Brutel De La
Riviere A, van Meeteren NLU. Preoperative intensive inspiratory
muscle training to prevent postoperative pulmonary complications
in high-risk patients undergoing CABG surgery: a randomized clin-
ical trial. JAMA 2006;296(15):1851-7.

[151] Katsura M, Kuriyama A, Takeshima T, Fukuhara S, Furukawa TA.
Preoperative inspiratory muscle training for postoperative pulmonary
complications in adults undergoing cardiac and major abdominal sur-
gery. Cochrane Database Syst Rev 2015;2015(10):CD010356.

[152] Valkenet K, Trappenburg JCA, Hulzebos EH, van Meeteren NLU,
Backx FJG. Effects of a pre-operative home-based inspiratory muscle
training programme on perceived health-related quality of life in pa-
tients undergoing coronary artery bypass graft surgery. Physio-
therapy 2017;103(3):276-82.

[153] van Adrichem EJ, Meulenbroek RL, Plukker JTM, Groen H, van
Weert E. Comparison of two preoperative inspiratory muscle training
programs to prevent pulmonary complications in patients undergoing
esophagectomy: a randomized controlled pilot study. Ann Surg
Oncol 2014;21(7):2353-60.

[154] Dang JT, Szeto VG, Elnahas A, et al. Canadian consensus statement:
enhanced recovery after surgery in bariatric surgery. Surg Endosc
2020;34(3):1366-75.


http://refhub.elsevier.com/S1550-7289(21)00423-8/sref117
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref117
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref117
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref118
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref118
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref119
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref119
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref120
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref120
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref120
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref120
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref121
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref121
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref121
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref122
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref122
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref122
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref122
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref123
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref123
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref123
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref123
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref123
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref123
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref123
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref124
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref124
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref124
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref124
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref125
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref125
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref126
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref126
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref126
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref126
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref127
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref127
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref127
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref128
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref128
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref128
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref129
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref129
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref129
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref130
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref130
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref130
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref130
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref131
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref131
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref131
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref131
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref132
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref132
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref132
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref132
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref133
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref133
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref133
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref134
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref134
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref134
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref135
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref135
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref135
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref135
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref136
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref136
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref136
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref136
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref136
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref136
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref137
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref137
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref137
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref138
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref138
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref138
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref138
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref139
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref139
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref139
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref140
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref140
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref140
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref141
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref141
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref141
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref142
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref142
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref142
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref143
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref143
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref143
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref144
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref144
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref144
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref145
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref145
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref145
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref146
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref146
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref147
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref147
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref147
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref148
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref148
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref148
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref149
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref149
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref149
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref149
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref150
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref150
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref150
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref150
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref150
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref150
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref151
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref151
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref151
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref151
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref152
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref152
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref152
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref152
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref152
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref153
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref153
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref153
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref153
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref153
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref154
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref154
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref154

Jonathan Carter et al. / Surgery for Obesity and Related Diseases B (2021) 1-21 19

[155] Mccullough PA, Gallagher MJ, Dejong AT, et al. Cardiorespiratory
fitness and short-term complications after bariatric surgery. Chest
2006;130(2):517-25.

[156] Barberan-Garcia A, Ubré M, Roca J, et al. Personalised prehabilita-
tion in high-risk patients undergoing elective major abdominal sur-
gery. Ann Surg 2018;267(1):50-6.

[157] Heger P, Probst P, Wiskemann J, Steindorf K, Diener MK,
Mihaljevic AL. A systematic review and meta-analysis of physical
exercise prehabilitation in major abdominal surgery (PROSPERO
2017 CRD42017080366). J Gastrointest Surg 2020;24(6):1375-85.

[158] Meunier H, le Roux Y, Fiant AL, et al. Does the Implementation of
Enhanced Recovery After Surgery (ERAS) guidelines improve out-
comes of bariatric surgery? a propensity score analysis in 464 pa-
tients. Obes Surg 2019;29(9):2843-53.

[159] Thorell A, MacCormick AD, Awad S, et al. Guidelines for perioper-
ative care in bariatric surgery: Enhanced Recovery After Surgery
(ERAS) Society recommendations. World J Surg 2016;40(9):2065—
83.

[160] de Raaff CAL, Gorter-Stam MAW, de Vries N, et al. Perioperative
management of obstructive sleep apnea in bariatric surgery: a
consensus guideline. Surg Obes Relat Dis 2017;13(7):1095-109.

[161] Kositanurit W, Muntham D, Udomsawaengsup S, Chirakalwasan N.
Prevalence and associated factors of obstructive sleep apnea in
morbidly obese patients undergoing bariatric surgery. Sleep Breath
2018;22(1):251-6.

[162] Ravesloot MIJL, van Maanen JP, Hilgevoord AAJ, van
Wagensveld BA, de Vries N. Obstructive sleep apnea is underrecog-
nized and underdiagnosed in patients undergoing bariatric surgery.
Eur Arch Otorhinolaryngol 2012;269(7):1865-71.

[163] Andersen IG, Holm J-C, Homge P. Obstructive sleep apnea in obese
children and adolescents, treatment methods and outcome of treat-
ment — a systematic review. Int J Pediatr Otorhinolaryngol
2016;87:190-7.

[164] Ahmad S, Nagle A, McCarthy RJ, Fitzgerald PC, Sullivan JT,
Prystowsky J. Postoperative hypoxemia in morbidly obese patients
with and without obstructive sleep apnea undergoing laparoscopic
bariatric surgery. Anesth Analg 2008;107(1):138-43.

[165] de Raaff CAL, Coblijn UK, de Vries N, et al. Predictive factors for
insufficient weight loss after bariatric surgery: does obstructive sleep
apnea influence weight loss? Obes Surg 2016;26(5):1048-56.

[166] de Raaff CAL, Pierik AS, Coblijn UK, de Vries N, Bonjer HJ, van
Wagensveld BA. Value of routine polysomnography in bariatric sur-
gery. Surg Endosc 2017;31(1):245-8.

[167] Modena DAO, Cazzo E, Candido EC, et al. Obstructive sleep apnea
syndrome among obese individuals: a cross-sectional study. Rev
Assoc Méd Bras 2017;63(10):862-8.

[168] Liao P, Yegneswaran B, Vairavanathan S, Zilberman P, Chung F.
Postoperative complications in patients with obstructive sleep apnea:
a retrospective matched cohort study. Can J Anaesth
2009;56(11):819-28.

[169] Hwang D, Shakir N, Limann B, et al. Association of sleep-disordered
breathing with postoperative complications. Chest
2008;133(5):1128-34.

[170] Kaw R, Pasupuleti V, Walker E, Ramaswamy A, Foldvary-Schafer N.
Postoperative complications in patients with obstructive sleep apnea.
Chest 2012;141(2):436-41.

[171] Memtsoudis S, Liu SS, Ma Y, et al. Perioperative pulmonary out-
comes in patients with sleep apnea after noncardiac surgery. Anesth
Analg 2011;112(1):113-21.

[172] Kong WT, Chopra S, Kopf M, et al. Perioperative risks of untreated
obstructive sleep apnea in the bariatric surgery patient: a retrospec-
tive study. Obes Surg 2016;26(12):2886-90.

[173] Kaw R, Chung F, Pasupuleti V, Mehta J, Gay PC, Hernandez AV.
Meta-analysis of the association between obstructive sleep apnoea
and postoperative outcome. Br J Anaesth 2012;109(6):897-906.

[174] Hai F, Porhomayon J, Vermont L, Frydrych L, Jaoude P, EI-Solh AA.
Postoperative complications in patients with obstructive sleep apnea:
a meta-analysis. J Clin Anesth 2014;26(8):591-600.

[175] Opperer M, Cozowicz C, Bugada D, et al. Does obstructive sleep ap-
nea influence perioperative outcome? a qualitative systematic review
for the society of anesthesia and sleep medicine task force on preop-
erative preparation of patients with sleep-disordered breathing.
Anesth Analg 2016;122(5):1321-34.

[176] Hirshkowitz M. Polysomnography challenges. Sleep Med Clin
2016;11(4):403-11.

[177] Kaw R, Michota F, Jaffer A, Ghamande S, Auckley D, Golish J. Un-
recognized sleep apnea in the surgical patient: implications for the
perioperative setting. Chest 2006;129(1):198-205.

[178] Jensen C, Tejirian T, Lewis C, Yadegar J, Dutson E, Mehran A. Post-
operative CPAP and BiPAP use can be safely omitted after laparo-
scopic Roux-en-Y gastric bypass. Surg Obes Relat Dis
2008:4(4):512—4.

[179] Grover BT, Priem DM, Mathiason MA, Kallies KJ, Thompson GP,
Kothari SN. Intensive care unit stay not required for patients with
obstructive sleep apnea after laparoscopic Roux-en-Y gastric bypass.
Surg Obes Relat Dis 2010;6(2):165-70.

[180] Ramirez A, Lalor PF, Szomstein S, Rosenthal RJ. Continuous posi-
tive airway pressure in immediate postoperative period after laparo-
scopic Roux-en-Y gastric bypass: is it safe? Surg Obes Relat Dis
2009;5(5):544-6.

[181] Wong DT, Adly E, Ip HYV, Thapar S, Maxted GR, Chung FF. A com-
parison between the Boussignac™ continuous positive airway pres-
sure mask and the venturi mask in terms of improvement in the PaO2/
F(I)O2 ratio in morbidly obese patients undergoing bariatric surgery:
a randomized controlled trial. Can J Anaesth 2011;58(6):532-9.

[182] Huerta S, DeShields, Shpiner R, et al. Safety and efficacy of postop-
erative continuous positive airway pressure to prevent pulmonary
complications after Roux-en-Y gastric bypass. J Gastointest Surg
2002;6(3):354-8.

[183] de Raaff CAL, Coblijn UK, Ravesloot MJL, de Vries N, de Lange-de
Klerk ESM, van Wagensveld BA. Persistent moderate or severe
obstructive sleep apnea after laparoscopic Roux-en-Y gastric bypass:
which patients? Surg Obes Relat Dis 2016;12(10):1866-72.

[184] Ashrafian H, Toma T, Rowland SP, et al. Bariatric surgery or non-
surgical weight loss for obstructive sleep apnoea? a systematic review
and comparison of meta-analyses. Obes Surg 2015;25(7):1239-50.

[185] Horvath CM, Jossen J, Kroll D, et al. Prevalence and prediction of
obstructive sleep apnea prior to bariatric surgery—gender-specific
performance of four sleep questionnaires. Obes Surg
2018;28(9):2720-6.

[186] Jennum P, Tgnnesen P, Ibsen R, Kjellberg J. All-cause mortality from
obstructive sleep apnea in male and female patients with and without
continuous positive airway pressure treatment: a registry study with
10 years of follow-up. Nat Sci Sleep 2015;7:43-50.

[187] Meurgey J-H, Brown R, Woroszyl-Chrusciel A, Steier J. Peri-opera-
tive treatment of sleep-disordered breathing and outcomes in bariatric
patients. J Thorac Dis 2018;10(Suppl 1):S144-52.

[188] O’Reilly E, Doherty L, O’Boyle C. How relevant is pre-operative
obstructive sleep apnoea in the asymptomatic bariatric surgery pa-
tient? Obes Surg 2020;30(3):969-74.

[189] de Raaff CAL, Coblijn UK, de Vries N, van Wagensveld BA. Is fear
for postoperative cardiopulmonary complications after bariatric sur-
gery in patients with obstructive sleep apnea justified? A systematic
review. Am J Surg 2016;211(4):793-801.

[190] Edwards-Hampton S, Wedin S. Preoperative psychological assess-
ment of patients seeking weight-loss surgery: identifying challenges
and solutions. Psychol Res Behav Manag 2015;8:263-72.

[191] Marcus MD, Kalarchian MA, Courcoulas AP. Psychiatric evaluation
and follow-up of bariatric surgery patients. Am J Psychiatry
2009;166(3):285-91.


http://refhub.elsevier.com/S1550-7289(21)00423-8/sref155
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref155
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref155
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref156
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref156
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref156
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref156
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref157
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref157
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref157
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref157
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref158
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref158
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref158
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref158
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref159
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref159
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref159
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref159
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref160
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref160
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref160
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref161
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref161
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref161
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref161
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref162
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref162
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref162
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref162
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref163
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref163
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref163
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref163
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref163
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref164
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref164
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref164
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref164
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref165
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref165
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref165
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref166
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref166
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref166
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref167
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref167
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref167
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref167
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref167
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref168
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref168
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref168
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref168
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref169
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref169
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref169
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref170
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref170
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref170
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref171
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref171
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref171
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref172
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref172
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref172
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref173
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref173
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref173
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref174
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref174
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref174
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref175
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref175
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref175
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref175
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref175
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref176
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref176
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref177
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref177
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref177
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref178
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref178
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref178
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref178
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref179
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref179
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref179
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref179
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref180
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref180
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref180
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref180
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref181
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref181
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref181
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref181
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref181
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref181
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref182
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref182
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref182
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref182
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref183
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref183
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref183
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref183
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref184
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref184
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref184
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref185
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref185
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref185
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref185
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref185
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref186
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref186
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref186
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref186
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref186
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref187
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref187
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref187
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref188
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref188
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref188
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref189
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref189
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref189
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref189
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref190
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref190
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref190
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref191
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref191
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref191

20 Jonathan Carter et al. / Surgery for Obesity and Related Diseases B (2021) 1-21

[192] Rouleau CR, Rash JA, Mothersill KJ. Ethical issues in the psychoso-
cial assessment of bariatric surgery candidates. J Health Psychol
2016;21(7):1457-71.

[193] Sheets CS, Peat CM, Berg KC, et al. post-operative psychosocial pre-
dictors of outcome in bariatric surgery. Obes Surg 2015;25(2):330—
45.

[194] Yuan W, Yu K-H, Palmer N, Stanford FC, Kohane 1. Evaluation of the
association of bariatric surgery with subsequent depression. Int J
Obes 2019;43(12):2528-35.

[195] Spirou D, Raman J, Smith E. Psychological outcomes following sur-
gical and endoscopic bariatric procedures: a systematic review. Obes
Rev 2020;21(6):e12998.

[196] Kouidrat Y, Amad A, Stubbs B, Moore S, Gaughran F. Surgical man-
agement of obesity among people with schizophrenia and bipolar dis-
order: a systematic review of outcomes and recommendations for
future research. Obes Surg 2017;27(7):1889-95.

[197] Tekker L, Lunn S. The effect of mental health on weight loss after
bariatric surgery. Dan Med J 2019;66(2):A5532.

[198] Shelby SR, Labott S, Stout RA. Bariatric surgery: a viable treatment
option for patients with severe mental illness. Surg Obes Relat Dis
2015;11(6):1342-8.

[199] Won EJ, Tran TT, Rigby A, Rogers AM. A comparative study of
three-year weight loss and outcomes after laparoscopic gastric bypass
in patients with “yellow light” psychological clearance. Obes Surg
2014;24(7):1117-9.

[200] King WC, Belle SH, Hinerman AS, Mitchell JE, Steffen KJ,
Courcoulas AP. Patient behaviors and characteristics related to
weight regain after Roux-en-Y gastric bypass. Ann Surg
2020;272(6):1044-52.

[201] Yanos BR, Saules KK, Schuh LM, Sogg S. Predictors of lowest
weight and long-term weight regain among Roux-en-Y gastric
bypass patients. Obes Surg 2015;25(8):1364-70.

[202] Heinberg LJ, Marek R, Haskins IN, Bucak E, Nor Hanipah Z,
Brethauer S. 30-day readmission following weight loss surgery:
can psychological factors predict nonspecific indications for readmis-
sion? Surg Obes Relat Dis 2017;13(8):1376-81.

[203] Lagerros YT, Brandt L, Sundbom M, Hedberg J, Bodén R. Risk of
delayed discharge and reoperation of gastric bypass patients with
psychiatric comorbidity—a nationwide cohort study. Obes Surg
2020;30(7):2511-8.

[204] Jalilvand A, Dewire J, Detty A, Needleman B, Noria S. Baseline psy-
chiatric diagnoses are associated with early readmissions and long
hospital length of stay after bariatric surgery. Surg Endosc
2019;33(5):1661-6.

[205] Litz M, Rigby A, Rogers AM, Leslie DL, Hollenbeak CS. The impact
of mental health disorders on 30-day readmission after bariatric sur-
gery. Surg Obes Relat Dis 2018;14(3):325-31.

[206] Hecht L, Cain S, Clark-Sienkiewicz SM, et al. Health literacy, health
numeracy, and cognitive functioning among bariatric surgery candi-
dates. Obes Surg 2019;29(12):4138—41.

[207] Kedestig J, Stenberg E. Loss to follow-up after laparoscopic gastric
bypass surgery — a post hoc analysis of a randomized clinical trial.
Surg Obes Relat Dis 2019;15(6):880-6.

[208] Mocanu V, Tavakoli I, MacDonald A, et al. The impact of ADHD on
outcomes following bariatric surgery: a systematic review and meta-
analysis. Obes Surg 2019;29(4):1403-9.

[209] Miiller M, Nett PC, Borbély YM, et al. Mental illness has a negative
impact on weight loss in bariatric patients: a 4-year follow-up. J Gas-
trointest Surg 2019;23(2):232-8.

[210] Taube-Schiff M, Chaparro M, Gougeon L, et al. Examining nutrition
knowledge of bariatric surgery patients: what happens to dietary
knowledge over time? Obes Surg 2016;26(5):972-82.

[211] Bhatti JA, Nathens AB, Thiruchelvam D, Grantcharov T,
Goldstein BI, Redelmeier DA. Self-harm emergencies after bariatric
surgery. JAMA Surg 2016;151(3):226-32.

[212] Castaneda D, Popov VB, Wander P, Thompson CC. Risk of suicide
and self-harm is increased after bariatric surgery—a systematic re-
view and meta-analysis. Obes Surg 2019;29(1):322-33.

[213] Gordon KH, King WC, White GE, et al. A longitudinal examination
of suicide-related thoughts and behaviors among bariatric surgery pa-
tients. Surg Obes Relat Dis 2019;15(2):269-78.

[214] Morgan DJR, Ho KM. Incidence and risk factors for deliberate self-
harm, mental illness, and suicide following bariatric surgery. Ann
Surg 2017;265(2):244-52.

[215] Ahmed AT, Warton EM, Schaefer CA, Shen L, McIntyre RS. The ef-
fect of bariatric surgery on psychiatric course among patients with bi-
polar disorder. Bipolar Disord 2013;15(7):753-63.

[216] Batayyah E, Sharma G, Aminian A, et al. The role of the multidisci-
plinary conference in the evaluation of bariatric surgery candidates
with a high-risk psychiatric profile. Bariatr Surg Pract Patient Care
2015;10(4):156-9.

[217] Chalopin S, Betry C, Coumes S, et al. Benefits and risks of bariatric
surgery in patients with bipolar disorders. Surg Obes Relat Dis
2020;16(6):798-805.

[218] Fuchs HF, Laughter V, Harnsberger CR, et al. Patients with psychiat-
ric comorbidity can safely undergo bariatric surgery with equivalent
success. Surg Endosc 2016;30(1):251-8.

[219] Pearl RL, Allison KC, Shaw Tronieri J, Wadden TA. Reconsidering
the psychosocial-behavioral evaluation required prior to bariatric sur-
gery. Obesity 2018;26(2):249-50.

[220] Lloret-Linares C, Bellivier F, Heron K, Besson M. Treating mood dis-
orders in patients with a history of intestinal surgery. Int Clin Psycho-
pharmacol 2015;30(3):119-28.

[221] Bocchieri LE, Meana M, Fisher BL. Perceived psychosocial out-
comes of gastric bypass surgery: a qualitative study. Obes Surg
2002;12(6):781-8.

[222] Wakayama L, Nameth K, Adler S, Safer DL. Replication and extension
of dietary adherence as a predictor of suboptimal weight-loss outcomes
in postbariatric patients. Surg Obes Relat Dis 2019;15(1):91-6.

[223] Claes L, Miiller A. Temperament and personality in bariatric surgery-
resisting temptations? Eur Eat Disord Rev 2015;23(6):435-41.

[224] de Panfilis C, Generali I, Dall’Aglio E, Marchesi F, Ossola P,
Marchesi C. Temperament and one-year outcome of gastric bypass
for severe obesity. Surg Obes Relat Dis 2014;10(1):144-8.

[225] Figura A, Ahnis A, Stengel A, et al. Determinants of weight loss
following laparoscopic sleeve gastrectomy: the role of psychological
burden, coping style, and motivation to undergo surgery. J Obes
2015;2015:1-10.

[226] Garcia-Ruiz-de-Gordejuela A, Agiiera Z, Granero R, et al. Weight
loss trajectories in bariatric surgery patients and psychopathological
correlates. Eur Eat Disord Rev 2017;25(6):586-94.

[227] Gordon PC, Sallet JA, Sallet PC. The impact of temperament and
character inventory personality traits on long-term outcome of
Roux-en-Y gastric bypass. Obes Surg 2014;24(10):1647-55.

[228] Kulendran M, Borovoi L, Purkayastha S, Darzi A, Vlaev 1. Impul-
sivity predicts weight loss after obesity surgery. Surg Obes Relat
Dis 2017;13(6):1033-40.

[229] Schifer L, Hiibner C, Carus T, et al. Pre- and postbariatric subtypes
and their predictive value for health-related outcomes measured 3
years after surgery. Obes Surg 2019;29(1):230-8.

[230] Tymoszuk U, Kumari M, Pucci A, et al. Is pre-operation social
connectedness associated with weight loss up to 2 years post bariatric
surgery? Obes Surg 2018;28(11):3524-30.

[231] Williamson TM, Campbell TS, Telfer JA, Rash JA. Emotion self-
regulation moderates the association between symptoms of adhd and
weight loss after bariatric surgery. Obes Surg 2018;28(6):1553-61.

[232] Kanji S, Wong E, Akioyamen L, Melamed O, Taylor VH. Exploring
pre-surgery and post-surgery substance use disorder and alcohol use
disorder in bariatric surgery: a qualitative scoping review. Int J Obes
2019;43(9):1659-74.


http://refhub.elsevier.com/S1550-7289(21)00423-8/sref192
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref192
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref192
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref193
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref193
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref193
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref194
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref194
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref194
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref195
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref195
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref195
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref196
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref196
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref196
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref196
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref197
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref197
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref198
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref198
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref198
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref199
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref199
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref199
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref199
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref200
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref200
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref200
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref200
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref201
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref201
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref201
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref202
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref202
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref202
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref202
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref203
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref203
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref203
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref203
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref203
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref204
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref204
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref204
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref204
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref205
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref205
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref205
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref206
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref206
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref206
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref207
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref207
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref207
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref208
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref208
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref208
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref209
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref209
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref209
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref209
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref209
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref210
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref210
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref210
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref211
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref211
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref211
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref212
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref212
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref212
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref213
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref213
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref213
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref214
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref214
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref214
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref215
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref215
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref215
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref216
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref216
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref216
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref216
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref217
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref217
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref217
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref218
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref218
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref218
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref219
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref219
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref219
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref220
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref220
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref220
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref221
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref221
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref221
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref222
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref222
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref222
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref223
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref223
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref223
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref224
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref224
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref224
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref225
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref225
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref225
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref225
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref226
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref226
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref226
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref226
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref226
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref227
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref227
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref227
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref228
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref228
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref228
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref229
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref229
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref229
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref229
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref229
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref230
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref230
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref230
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref231
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref231
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref231
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref232
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref232
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref232
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref232

Jonathan Carter et al. / Surgery for Obesity and Related Diseases B (2021) 1-21 21

[233] King WC, Chen JY, Courcoulas AP, et al. Alcohol and other sub-
stance use after bariatric surgery: prospective evidence from a U.S.
multicenter cohort study. Surg Obes Relat Dis 2017;13(8):1392-402.

[234] Parikh M, Johnson JM, Ballem N. ASMBS position statement on
alcohol use before and after bariatric surgery. Surg Obes Relat Dis
2016;12(2):225-30.

[235] Rummell CM, Heinberg LJ. Assessing marijuana use in bariatric sur-
gery candidates: should it be a contraindication? Obes Surg
2014;24(10):1764-70.

[236] Heinberg LJ, Ashton K. History of substance abuse relates to
improved postbariatric body mass index outcomes. Surg Obes Relat
Dis 2010;6(4):417-21.

[237] Li L, Wu L-T. Substance use after bariatric surgery: a review. J Psy-
chiatr Res 2016;76:16-29.

[238] Svensson P-A, Anveden A, Romeo S, et al. Alcohol consumption and
alcohol problems after bariatric surgery in the Swedish Obese Sub-
jects study. Obesity 2013;21(12):2444-51.

[239] Spadola CE, Wagner EF, Accornero VH, Vidot DC, de la Cruz-
Munoz N, Messiah SE. Alcohol use patterns and alcohol use disor-
ders among young adult, ethnically diverse bariatric surgery patients.
Subst Abus 2017;38(1):82-7.

[240] Heinberg LJ, Ashton K, Coughlin J. Alcohol and bariatric surgery:
review and suggested recommendations for assessment and manage-
ment. Surg Obes Relat Dis 2012;8(3):357-63.

[241] Heinberg LJ, Pudalov L, Alameddin H, Steffen K. Opioids and bar-
iatric surgery: a review and suggested recommendations for assess-
ment and risk reduction. Surg Obes Relat Dis 2019;15(2):314-21.

[242] White GE, Courcoulas AP, King WC. Drug- and alcohol-related mor-
tality risk after bariatric surgery: evidence from a 7-year prospective
multicenter cohort study. Surg Obes Relat Dis 2019;15(7):1160-9.

[243] Ibrahim N, Alameddine M, Brennan J, Sessine M, Holliday C,
Ghaferi AA. New onset alcohol use disorder following bariatric sur-
gery. Surg Endosc 2019;33(8):2521-30.

[244] Ivezaj V, Saules KK, Schuh LM. New-onset substance use disorder
after gastric bypass surgery: rates and associated characteristics.
Obes Surg 2014;24(11):1975-80.

[245] Mitchell JE, Steffen K, Engel S, et al. Addictive disorders after Roux-
en-Y gastric bypass. Surg Obes Relat Dis 2015;11(4):897-905.

[246] King WC, Chen J-Y, Mitchell JE, et al. Prevalence of alcohol use disor-
ders before and after bariatric surgery. JAMA 2012;307(23):2516-25.

[247] Reslan S, Saules KK, Greenwald MK, Schuh LM. substance misuse
following roux-en-y gastric bypass surgery. Subst Use Misuse
2014;49(4):405-17.

[248] Smith KE, Engel SG, Steffen KJ, et al. Problematic alcohol use and
associated characteristics following bariatric surgery. Obes Surg
2018;28(5):1248-54.

[249] Hardman CA, Christiansen P. Psychological issues and alcohol
misuse following bariatric surgery. Nat Rev Endocrinol
2018;14(7):377-8.

[250] Miller-Matero LR, Coleman JP, Lal.onde L, Martens KM, Hamann A,
Carlin AM. Patient recall of education about the risks of alcohol use
following bariatric surgery. Obes Surg 2019;29(8):2707-10.

[251] Spadola CE, Wagner EF, Varga LM, Syvertsen JL, de La Cruz
Munoz NF, Messiah SE. A qualitative examination of increased
alcohol use after bariatric surgery among racially/ethnically diverse
young adults. Obes Surg 2018;28(6):1492-7.

[252] Acevedo MB, Teran-Garcia M, Bucholz KK, et al. Alcohol sensi-
tivity in women after undergoing bariatric surgery: a cross-
sectional study. Surg Obes Relat Dis 2020;16(4):536—44.

[253] American Psychiatric Association. Diagnostic and statistical manual
of mental disorders (DSM-5). 5th ed., Washington, DC: American
Psychiatric Association; 2013.

[254] Niego SH, Kofman MD, Weiss JJ, Geliebter A. Binge eating in the
bariatric surgery population: a review of the literature. Int J Eat Dis-
ord 2007;40(4):349-59.

[255] Konttinen H, Peltonen M, Sjostrom L, Carlsson L, Karlsson J. Psy-
chological aspects of eating behavior as predictors of 10-y weight
changes after surgical and conventional treatment of severe obesity:
results from the Swedish Obese Subjects intervention study. Am J
Clin Nutr 2015;101(1):16-24.

[256] Opozda M, Chur-Hansen A, Wittert G. Changes in problematic and
disordered eating after gastric bypass, adjustable gastric banding
and vertical sleeve gastrectomy: a systematic review of pre-post
studies. Obes Rev 2016;17(8):770-92.

[257] Colles SL, Dixon JB, O’Brien PE. Grazing and loss of control related
to eating: two high-risk factors following bariatric surgery. Obesity
2008;16(3):615-22.

[258] Conceicao EM, Mitchell JE, Pinto-Bastos A, Arrojado F, Brandao I,
Machado PPP. Stability of problematic eating behaviors and weight
loss trajectories after bariatric surgery: a longitudinal observational
study. Surg Obes Relat Dis 2017;13(6):1063-70.

[259] Nicolau J, Ayala L, Rivera R, et al. Postoperative grazing as a risk factor
for negative outcomes after bariatric surgery. Eat Behav 2015;18:147-50.

[260] Ivezaj V, Kessler EE, Lydecker JA, Barnes RD, White MA,
Grilo CM. Loss-of-control eating following sleeve gastrectomy sur-
gery. Surg Obes Relat Dis 2017;13(3):392-8.

[261] Nasirzadeh Y, Kantarovich K, Wnuk S, et al. Binge eating, loss of
control over eating, emotional eating, and night eating after bariatric
surgery: results from the Toronto Bari-PSYCH Cohort Study. Obes
Surg 2018;28(7):2032-9.

[262] Mack I, Olsch]'aiger S, Sauer H, et al. does laparoscopic sleeve gas-
trectomy improve depression, stress and eating behaviour? A 4-
year follow-up study. Obes Surg 2016;26(12):2967-73.

[263] Meany G, Conceicao E, Mitchell JE. Binge eating, binge eating dis-
order and loss of control eating: effects on weight outcomes after bar-
iatric surgery. Eur Eat Disord Rev 2014;22(2):87-91.

[264] Williams-Kerver GA, Steffen KJ, Mitchell JE. Eating pathology after
bariatric surgery: an updated review of the recent literature. Curr Psy-
chiatry Rep 2019;21(9):86.

[265] White MA, Kalarchian MA, Masheb RM, Marcus MD, Grilo CM.
Loss of control over eating predicts outcomes in bariatric surgery pa-
tients. J Clin Psychiatry 2010;71(02):175-84.

[266] Adler S, Fowler N, Robinson AH, et al. Correlates of dietary adher-
ence and maladaptive eating patterns following roux-en-y bariatric
surgery. Obes Surg 2018;28(4):1130-5.

[267] Geller S, Dahan S, Levy S, Goldzweig G, Hamdan S, Abu-Abeid S.
Body image and emotional eating as predictors of psychological
distress following bariatric surgery. Obes Surg 2020;30(4):1417-23.

[268] Ashton K, Drerup M, Windover A, Heinberg L. Brief, four-session
group CBT reduces binge eating behaviors among bariatric surgery
candidates. Surg Obes Relat Dis 2009;5(2):257-62.

[269] Kalarchian MA, Marcus MD, Courcoulas AP, Cheng Y, Levine MD,
Josbeno D. Optimizing long-term weight control after bariatric sur-
gery: a pilot study. Surg Obes Relat Dis 2012;8(6):710-5.

[270] Gade H, Friborg O, Rosenvinge JH, Smastuen MC, Hjelmeseth J.
The impact of a preoperative cognitive behavioural therapy (CBT)
on dysfunctional eating behaviours, affective symptoms and body
weight 1 year after bariatric surgery: a randomised controlled trial.
Obes Surg 2015;25(11):2112-9.

[271] Ashton K, Heinberg L, Windover A, Merrell J. Positive response to
binge eating intervention enhances postoperative weight loss. Surg
Obes Relat Dis 2011;7(3):315-20.

[272] Ashton K, Heinberg L, Merrell J, Lavery M, Windover A, Alcorn K.
Pilot evaluation of a substance abuse prevention group intervention
for at-risk bariatric surgery candidates. Surg Obes Relat Dis
2013;9(3):462-7.

[273] Leahey TM, Bond DS, Irwin SR, Crowther JH, Wing RR. When is the
best time to deliver behavioral intervention to bariatric surgery pa-
tients: before or after surgery? Surg Obes Relat Dis 2009;5(1):99—
102.


http://refhub.elsevier.com/S1550-7289(21)00423-8/sref233
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref233
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref233
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref234
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref234
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref234
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref235
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref235
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref235
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref236
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref236
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref236
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref237
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref237
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref238
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref238
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref238
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref238
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref239
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref239
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref239
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref239
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref240
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref240
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref240
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref241
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref241
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref241
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref242
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref242
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref242
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref243
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref243
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref243
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref244
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref244
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref244
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref245
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref245
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref246
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref246
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref247
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref247
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref247
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref248
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref248
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref248
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref249
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref249
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref249
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref250
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref250
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref250
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref251
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref251
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref251
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref251
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref252
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref252
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref252
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref253
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref253
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref253
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref254
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref254
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref254
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref255
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref255
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref255
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref255
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref255
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref255
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref255
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref256
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref256
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref256
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref256
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref257
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref257
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref257
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref258
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref258
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref258
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref258
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref258
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref258
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref259
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref259
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref260
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref260
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref260
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref261
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref261
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref261
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref261
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref262
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref262
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref262
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref262
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref262
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref263
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref263
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref263
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref263
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref264
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref264
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref264
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref265
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref265
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref265
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref266
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref266
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref266
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref267
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref267
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref267
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref268
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref268
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref268
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref269
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref269
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref269
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref270
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref270
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref270
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref270
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref270
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref270
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref271
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref271
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref271
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref272
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref272
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref272
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref272
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref273
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref273
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref273
http://refhub.elsevier.com/S1550-7289(21)00423-8/sref273

	ASMBS position statement on preoperative patient optimization before metabolic and bariatric surgery
	Smoking cessation
	Effect of smoking on bariatric outcomes
	Effect of preoperative smoking cessation interventions on surgical outcomes
	Safety of nicotine replacement therapy
	Verification of smoking cessation
	Long-term outcomes after bariatric surgery
	Marijuana smoking

	Preoperative glycemic control

	Recommendations for smoking cessation before bariatric surgery
	Outline placeholder
	Glycemic control as a predictor of adverse perioperative events in noncardiac surgery
	Glycemic control as a predictor of adverse events after bariatric surgery
	Glycemic control as a predictor of longer-term bariatric outcomes

	Preoperative nutrition assessment
	Effect of medical nutrition therapy on bariatric outcomes

	Critical components of a preoperative bariatric nutrition evaluation
	Weight history and eating behaviors
	Medical history and medication review


	Recommendations for glycemic control before bariatric surgery
	Outline placeholder
	Body composition and energy requirements
	Nutritional status

	Role of preoperative weight loss in reducing body fat and liver volume
	Metabolic improvements and reduction of body fat
	Reduction of liver volume


	Recommendations for preoperative nutrition optimization
	Preoperative weight loss and surgical outcomes
	Optimal composition and duration of the preoperative diet
	Adverse effects and adherence

	Preoperative medical screening
	Dyslipidemia


	Recommendations for preoperative weight loss to reduce body fat and liver size
	Outline placeholder
	Gout
	Cancer screening
	Hypothyroidism
	Estrogen therapy cessation


	Recommendations for preoperative medical screening
	Preoperative cardiac risk assessment
	Benefits of bariatric surgery to cardiovascular health


	Recommendations for estrogen therapy cessation before bariatric surgery
	Outline placeholder
	Preoperative cardiac risk assessment methods

	Physical prehabilitation

	Recommendations for preoperative cardiac screening
	Outline placeholder
	Exercise programs
	Pulmonary interventions

	Preoperative assessment of obstructive sleep apnea
	Prevalence of obstructive sleep apnea
	Impact of OSA on surgical outcomes


	Recommendations for preoperative exercise and pulmonary training
	Outline placeholder
	Should CPAP be instituted prior to bariatric surgery?


	Recommendations for preoperative optimization of obstructive sleep apnea (OSA)
	Psychosocial optimization
	Psychosocial functioning
	Substance use
	Maladaptive eating patterns

	Disclosures
	References

	Recommendations for preoperative psychosocial optimization

