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Abstract
Purpose of Review The purpose of this paper is to review the current status of research on psychosocial concerns following
bariatric surgery.
Recent Findings Bariatric surgery has a positive overall impact on weight and obesity-related comorbidities, as well as a positive
short-term impact on mental health and psychosocial functioning. Nonetheless, research has documented a number of different
psychosocial concerns that may emerge following surgery including maladaptive eating, substance use disorders, suicide, lack of
social support, and excess skin. Moreover, special populations of patients may have distinctive psychosocial concerns based on
sociodemographic factors such as age or severity of obesity. Available studies suggest that psychosocial interventions have a
positive impact on post-surgery outcomes, particularly maladaptive eating. However, research is limited, and long-term data are
lacking.
Summary Monitoring patients after bariatric surgery for negative psychosocial outcomes is warranted. Research is needed to
develop and evaluate personalized approaches to optimize long-term weight loss and psychosocial adjustment.

Keywords Bariatric surgery . Psychosocial factors . Maladaptive eating . Substance use . Suicide . Social support

Introduction

Bariatric surgery is recommended for individuals with a body
mass index (BMI) > 40 kg/m2 or individuals with a BMI of
35–40 kg/m2 and significant obesity-related comorbidities [1,
2]. Increasingly, it is considered for those with lower levels of
obesity of < 35 kg/m2 with poorly controlled type 2 diabetes
[3–5]. A large and growing body of evidence shows that bar-
iatric surgery is associated with clinically significant weight
loss and improvements in obesity-related comorbidities across
different procedures [6–12].

Results from the National Institutes of Health (NIH)-
funded longitudinal assessment of bariatric surgery (LABS)
consortium documented that patients experienced maximal
weight loss within the first year following Roux-en-Y gastric

bypass or laparoscopic adjustable gastric banding [10, 13].
However, individual response to surgery varied, and distinct
weight trajectories were identified, even for a single procedure
such as Roux-en-Y gastric bypass [13]. Seven years after gas-
tric bypass, patients in the LABS study lost 28% of their initial
weight (having regained 4% on average). The mechanisms
underlying individual weight trajectories after different proce-
dures are not fully understood, but are likely due to a complex
interplay of patient- and procedure-specific factors [14, 15].
Weight regain is concerning because it could lead to the ero-
sion of the benefits of surgery on health and well-being.

The bariatric surgery literature is marked by a limited range
of psychosocial outcomes and lack of longer-term follow-up.
A systematic review and synthesis of qualitative research
found that surgery has a profound long-term impact on differ-
ent aspects of patients’ lives including activities of daily liv-
ing, physical health, psychological health, social relations,
sexual life, body image, eating behavior, and relationship with
food [16], with many of the changes reported as being posi-
tive, but others described as neutral or negative. Reviews of
quantitative studies have documented that surgery is associat-
ed with improvements in physical quality of life [17], as well
as physical [18] and occupational [19] functioning. Research
has also documented that certain aspects of sexual functioning
[20], body image [21•], and quality of life [17, 20, 22•]
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improve with short-term weight loss following bariatric sur-
gery. Data on psychosocial outcomes are limited for some
procedures such as sleeve gastrectomy [23], which has grown
to become the most common procedure in the world [24], but
a review of 40 studies (including 208,556 patients) found no
significant differences in quality of life between Roux-en-Y
gastric bypass and sleeve gastrectomy [25].

Lifetime and current mental disorders are common in bar-
iatric surgery candidates [26•, 27–31], which is unsurprising
given that obesity is associated with psychopathology, espe-
cially depression and binge eating [32]. Moreover, there is a
relationship between severity of obesity and prevalence of
binge eating disorder in the general population [33]. Most
studies suggest that bariatric surgery has positive short-term
impact on mental health disorders and symptoms [34–36],
particularly depression and binge eating.

The impact of mental health on post-surgery weight loss is
less clear. In a meta-analysis of 68 publications, pre-surgery
mental health conditions were not consistently related to post-
surgery weight loss [26]. In contrast, post-surgery binge or
uncontrolled eating and depression have been identified as neg-
ative predictors of weight loss [37]. It should be noted, howev-
er, that rigorous, hypothesis-driven prospective studies of psy-
chosocial predictors of post-surgery weight loss are lacking.

In this paper, we review the recent research on psychoso-
cial concerns following bariatric surgery with the goal of iden-
tifying gaps in the literature. Despite positive short-term out-
comes overall, number of psychosocial concerns have
emerged, notably maladaptive eating, substance use, suicide,
lack of social support, and excess skin after substantial weight
loss. We also consider how special populations of patients
may have unique concerns. We conclude by highlighting psy-
chosocial interventions with promising results and offering
suggestions for research and practice.

Maladaptive Eating

Successful weight maintenance of weight loss requires ongoing
management of behaviors proximal to energy imbalance (i.e.,
calorie intake and physical activity). Pathological eating behav-
iors, which are common before surgery [38], may affect out-
come. Accordingly, research has examined maladaptive eating
as related to initial weight loss aswell as weight regain. A review
of 15 studies on binge eating after surgery found that the devel-
opment of binge eating (episodes of recurrent consumption of
objectively large amounts of food accompanied by a sense of
loss of control over eating), loss of control over eating without
eating an objectively large amount of food (a key aspect of binge
eating, especiallywhen gastric capacity is reduced post-surgery),
or binge eating disorders are associated with less weight loss or
more weight regain among patients [37]. Results of this review
are also consistent with findings from LABS in which post-

surgery eating disorders were independently associated with less
weight loss 3 years after surgery [34].

Other eating behaviors may becomemaladaptive following
post-surgery changes in gastric anatomy. For example, re-
search suggests that grazing—which has not been defined
consistently in the literature, but pertains to repetitive eating
of modest amounts of food in an unplanned manner—is asso-
ciated with negative weight outcomes post-surgery [39]. A
systematic review of the literature, four out of five studies
(including 994 subjects) found that grazing was associated
with weight regain regardless of definition of grazing or type
of surgery [40]. Thus, maladaptive eating constitutes an im-
portant post-surgery psychosocial concern.

Substance Use

Alcohol and other substance use is a concern for some bariatric
surgery patients, especially for those with a history of problems.
A review of 40 studies of post-surgery substance use including
tobacco, alcohol, and illicit/non-medical drugs documented that
a pre-surgery history of substance use is correlated with post-
surgery use, although studies did not consistently report an
increase in alcohol use post-surgery [41•]. However, subse-
quent findings from the LABS study showed that the preva-
lence of regular drinking doubled in the 7 years following sur-
gery. One-fifth of participants reported incident alcohol use
disorder symptoms within 5 years following surgery, with
Roux-en-Y gastric bypass associated with higher risk than lap-
aroscopic adjustable gastric banding [42]. The LABS study
also documented that despite initial decreases in the prevalence
of prescribed opioid analgesics post-surgery, the prevalence
increased over time to surpass baseline, such that one fifth of
participants reported opioid use at 7 years. Although results are
difficult to interpret due to the lack of a control group in LABS,
this level of exposure suggests that some patients may be vul-
nerable to developing problems, although the mechanisms are
not fully understood. Increased risk for alcohol and other sub-
stance use disorders may be due to changes in neurobiology
and increased alcohol reward, as well as rapid and increased
peak alcohol concentrations following a procedure associated
with malabsorption such as gastric bypass [43, 44]. Thus, sub-
stance use is important to monitor following surgery, particu-
larly for those with a history of problems.

Suicide

Suicide and self-harm have been noted before and after bar-
iatric surgery in both adult and adolescent samples [45].
Although rates vary across studies, and reasons are often not
documented, a systematic review and meta-analysis of 32
studies found that risk of suicide and self-harm increase
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post-surgery [46•]. The rate of suicide post-surgery was 2.7/
1000 patients (95% CI 0.0019–0.0038), while the rate of
suicide/self-harm attempt was 17/1000 patients (95% CI
0.01–0.03); this risk was higher after bariatric surgery within
the same population (OR of 1.9) and compared with age-,
sex-, and BMI-matched controls (OR 3.8). In Canada, the risk
of self-harm emergencies increased after bariatric surgery,
with the most common being intentional overdose [47]. In
Sweden, bariatric surgery was associated with suicide and
non-fatal self-harm in two matched cohort studies from na-
tionwide registries: One study compared surgery patients with
controls in the context of usual care, and another matched
surgery patients with those receiving intensive lifestyle mod-
ification [48]. Of note, although risk of suicide and self-harm
was not associated with poor weight outcomes, substance
misuse during follow-up was significantly higher among sur-
gery patients (recorded in approximately 50% of both groups)
as compared with the matched comparison groups (recorded
in less than 30% in both groups).

A host of medical, biological, genetic, and psychosocial
factors have been postulated as possible mechanisms for sui-
cide following bariatric surgery. In addition to poor weight
outcomes, possible risk factors have included lack of improve-
ment in quality of life, continued or recurrent physical mobil-
ity restrictions, continued or recurrent sexual dysfunction and
relationship problems, and low self-esteem [49]. Although the
absolute risk for suicide is low, further efforts to identify indi-
viduals who are vulnerable to self-harm and suicide in the
context of bariatric surgery are warranted.

Social Support

Environmental factors, such as social support, can affect
health behavior change among patients post-surgery. Indeed,
social support group attendance post-surgery has been found
to be associated with greater post-surgery weight loss [50].
Additionally, the family can be an important influence on
bariatric surgery patients. One study found that over 90% of
adult family members of surgery patients also had overweight
or obesity, and physical activity was correlated between the
surgery patient and family members [51].

Qualitative studies of couples in which one person had
bariatric surgery have documented that surgery affects both
people, including emotional intimacy and relationship quality
[52], and couples attribute success to a joint effort of both
members [53]. A review of 13 studies reported that although
sexual contact increases, the quality of couples’ relationships
tends to decline from pre- to post-surgery [54]. Data from two
Swedish cohort studies have shown that as compared with
controls, surgery was associated with divorce or separation
for those in relationships, and marriage for those who were
unmarried [55•]. The amount of weight lost post-surgery tends

to be greater for patients who are married [56], and when both
members of a couple undergo surgery together, they tend to
meet or exceed weight loss goals with similar follow-up ad-
herence [57]. Thus, it appears that surgery affects relationships
in ways that can help or hinder weight loss, and it may be
important to foster social support to help patients achieve the
best possible outcomes.

Excess Skin

Loose and hanging skin can result from substantial post-
surgery weight loss. In a review of 13 quantitative and 11
qualitative studies, excess skin was found to adversely impact
physical and psychosocial functioning, as well as activities of
daily living, among adult patients post-surgery [58•].
However, most studies of body image post-surgery do not
investigate excess skin or its impact [21•]. In a path analysis
of data from 61 female patients, sexual functioning and im-
pairment caused by excess skin were associated with concerns
regarding body image and depressive symptoms, which in
turn were associated with weight regain [59]. Thus, excess
skin may not only be associated with adverse psychosocial
outcomes but also with weight regain. Although available
research suggests that body contouring surgery has a positive
impact on well-being, functioning, and quality of life [60],
cost has been identified as a major barrier [61].

Special Populations

Response to bariatric surgery may differ for subgroups with
distinctive sociodemographic profiles. The special popula-
tions considered here include factors such as age, Adverse
Childhood Experiences (ACEs), severity of obesity, socioeco-
nomic status, severe mental illness, and veteran status.

Age Bariatric surgery has increased in acceptance and popu-
larity among youth [62], despite persistent concerns about
potential long-term nutritional and developmental complica-
tions [63]. A systematic review of the effect of adjustable
gastric banding, gastric bypass, and laparoscopic sleeve gas-
trectomy in patients ≤ 18 years old identified 37 studies, in-
cluding 15 with prospective designs. All procedures were as-
sociated with substantial weight loss and improvement in co-
morbidities, with an acceptable complication rate among ad-
olescents [64]. At the other end of the age continuum, system-
atic reviews of bariatric surgery in adults 60 or over showed
that weight loss and complications are comparable to those in
a younger population, independent of the type of procedure
[65, 66]. Age may interact with other demographic factors
such as sex to create patient groups with distinctive needs,
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as was recognized with the development of obesity treatment
guidelines specific to elderly men [67].

Post-surgery psychosocial concerns may differ depending on
the age at which a patient opts for surgery. Youth may encounter
issues related to cognitive development and emerging autonomy,
such as adherence to post-surgery dietary guidelines and lifelong
follow-up visits. Post-surgery weight loss may also impact the
occupational or social functioning of young adults, such as en-
tering the workforce or initiating sexual relationships. Older
adults may experience different types of concerns, such as age-
related decline in health or cognitive abilities. Post-surgery
weight loss may affect work and social functioning in older
adults, including issues related to retirement from the workforce
or social isolation following death of a spouse. Clinical experi-
ence suggests that social and occupational concerns are likely to
vary with age, but more research is needed in this area.

Adverse Childhood Experiences There is growing appreciation
of the associations between ACEs, such as neglect and abuse,
and adult health indicators, such as eating disorders, substance
abuse, and obesity. For example, adults reporting four or more
ACEs had over twice the risk of severe obesity [68]. Among
bariatric surgery patients, ACEs such as parental loss [69], as
well as emotional, physical, and sexual abuse [70], have been
associated with mental disorders. Whereas some research has
found poorer weight loss among surgery patients among patients
with a history of maltreatment compared with those without [56,
71], one pilot study found a positive association [72], and another
did not support an association [73]. Thus, ACEs may affect
surgery outcomes, and it is possible that addressing longer-
standing consequences of maltreatment could improve post-
surgery weight loss [56].

Severity of ObesityWith growing recognition of its metabolic
effects, bariatric surgery is being performed on relatively ligh-
ter patients with poorly controlled type 2 diabetes [3–5].
Although there has been much less research on patients who
have overweight, but not obesity, prior to bariatric surgery,
these patients may have different motivations or psychosocial
concerns than individuals with obesity. Additionally, patients
with extreme obesity may be more likely to undergo proce-
dures associated with greater malabsorption than those with
lower levels of obesity [74], which in turn may be associated
with increased nutritional complications or gastrointestinal
symptoms. Furthermore, severity of obesity may interact with
other sociodemographic factors, such as age, to create sub-
groups with unique profiles of psychosocial concerns, such
as the elderly with extreme obesity [75].

Socioeconomic Status It is now widely recognized that socio-
economic disadvantage can affect health as well as access to
healthcare. For example, patients with Medicaid, the US gov-
ernment program serving individuals with low income, are

less likely to receive bariatric surgery [76], despite evidence
that they may benefit from it [77•]. In a systematic review of
the literature on the effectiveness of bariatric surgery among
Medicaid beneficiaries, most studies show similar weight loss
and remission of comorbidities when compared with patients
with other types of insurance [77•]. However, higher body
weight and a greater number of comorbid conditions among
Medicaid beneficiaries prior to surgery persist afterward, and
mortality and health care utilization measures tend to be
worse. Determining causality becomes complex because of
baseline differences between those with and without
Medicaid, as well as potential challenges in evaluating reasons
for seeking post-surgery care. To achieve health equity,
Medicaid patients may require extra supports pre- and post-
surgery to address social determinants of health, such as fi-
nancial hardship impacting adherence [78].

Severe Mental Illness A psychological evaluation is recom-
mended prior to bariatric surgery, and psychiatric symptoms
such as suicidal ideation, hallucinations, delusions, or severe
cognitive impairment may be considered contraindications to
surgery [79]. Nonetheless, the decision to pursue surgery in-
volves weighing the risks and benefits, and some patients with
severe and persistent mental disorders have undergone bariat-
ric surgery, particularly as bipolar disorder and schizophrenia
are associated with increased risk for obesity. A systematic
review indicated that people with bipolar disorder achieve
weight loss post-surgery comparable to the general bariatric
population, with no significant short-term exacerbation of
psychiatric symptoms, but information on individuals with
schizophrenia was lacking [80].

The literature also includes reports on individuals with ge-
netic syndromes such as Prader Willi Syndrome or Down syn-
drome who have undergone bariatric surgery [81]. People with
persistent and severe disorders, as well as intellectual and de-
velopmental disabilities, will likely differ from those without
these conditions, particularly related to issues surrounding in-
formed consent for surgery and adherence with the post-
surgery guidelines for lifestyle change and lifelong monitoring.
Moreover, medication regimens may require adjustment be-
cause drug bioavailability is altered following changes in gas-
tric anatomy [82], and certain psychotropic medications may
have an adverse impact on post-surgery weight loss [83].

VeteransMost bariatric surgery patients tend to be female, but
patients receiving care in the Veterans Affairs (VA) health
system are more likely to be male. Similar to research in pre-
dominantly female, civilian samples, patients receiving care in
the VA health system who underwent bariatric surgery had
lower mortality up to 10 years following surgery as compared
with matched control patients who did not have surgery [84].
However, veterans may also have distinctive psychosocial
concerns post-surgery. For example, in a retrospective chart
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review of 356 veterans presenting at the War Related Illness
and Injury Study Center, the most commonly reported psy-
chosocial concerns were in the areas of pain, sleep, cognition,
vocational issues, education, finances, relationships, anger,
substance abuse, and social support, with a mean of 5.2 con-
cerns per veteran [85] – all factors that are potentially relevant
in the context of bariatric surgery. For example, among vet-
erans who had bariatric surgery, the median prevalence of
post-traumatic stress disorder is 24% as compared with 1%
among bariatric surgery samples overall, and substance abuse
is 24% vs 2–7%, respectively [86]. Depression and binge
eating have also been found to be relatively common among
bariatric surgery patients who are veterans [26•]. Evidence
suggests a positive impact on mental health among veterans
following surgery, with decreased antidepressant use and ther-
apy for depression [87]. Nonetheless, veterans may benefit
from post-surgery follow-up to address psychosocial concerns
that are particularly salient to this group, and from ensuring
the development of comprehensive post-surgery care deliv-
ered through the Veterans Health Administration [88•].

Overall, it is important to appreciate that bariatric surgery
patients are a diverse and growing population composed of
many subgroups. A wide range of biopsychosocial factors
may influence post-surgery outcomes. Moreover, post-
surgery concerns may evolve over time as patients progress
through the period of initial weight loss toward longer-term
weight stabilization, or for some, weight regain.

Post-surgery Psychosocial Interventions

Most psychosocial interventions following bariatric surgery
have reported weight status as the primary outcome. A system-
atic review and meta-analysis of post-surgery psychosocial in-
terventions identified two randomized and seven
nonrandomized trials [38]. Among 1119 patients, both psycho-
therapeutic interventions and support groups were associated
with greater weight loss 1 to 3 years post-surgery. However,
this review did not evaluate the effect of these interventions on
psychosocial outcomes, and the relatively small number of het-
erogeneous post-surgery psychosocial interventions with small
samples limits the ability to draw firm conclusions.

Some post-surgery interventions have targeted post-surgery
eating behaviors specifically. For example, a 10-week cognitive
behavioral mindfulness group intervention for the treatment of
binge eating was evaluated among seven bariatric surgery pa-
tients [89]. Results showed significant improvement in binge
eating symptoms, depressive symptoms, and emotion regula-
tion skills, as well as increased motivation to change maladap-
tive eating behavior. Investigators in Sweden evaluated accep-
tance and commitment therapy (ACT), which incorporates
mindfulness, for the treatment of emotional eating in bariatric
surgery patients [90]. Patients (n = 39) were randomized to

treatment as usual or 6 weeks of ACT, delivered as two face-
to-face sessions and support via an Internet application.
Participants in the ACT condition relative to those in the com-
parison group reported significant improvements in eating dis-
ordered behaviors, body dissatisfaction, quality of life, and ac-
ceptance of weight related-thoughts and feelings.

Other research has focused onweight regain specifically. In
a pilot study of a 10-week acceptance-based behavioral inter-
vention [91], regain was stopped or reversed among 11 bar-
iatric surgery patients. Outcomes included significant im-
provements in eating- and acceptance-related variables, disin-
hibition and internal responsivity to food cues, as well as
moderate emotional eating, grazing, and binge eating behav-
iors. Data from a separate study support the feasibility and
acceptability of acceptance-based behavioral intervention de-
livered entirely remotely as 10 weekly online modules plus 5
coaching telephone calls [92].

Investigators have also evaluated a group behavioral inter-
vention utilizing cognitive behavioral therapy (CBT) and dia-
lectical behavior therapy (DBT) techniques adapted for
weight regain bariatric surgery patients [93]. In this study, 6-
week group behavioral intervention lasting 1 h per week was
administered to patients (n = 28) experiencing weight regain.
Weight decreased, as did grazing and subjective binge eating
episodes; depressive symptoms decreased among individuals
who completed treatment. Thus, preliminary findings indicate
that post-surgery interventions have stopped or reversed
weight regain; have a positive impact on a range of outcomes
including binge and emotional eating; and can be delivered
remotely utilizing Internet and telephone.

Data confirming the utility of technology in delivery of
post-surgery information are key given that many patients
travel significant distances to surgical centers, and distal
follow-up is often the only feasible way to offer intervention.
Conducting assessment and intervention remotely may also
mitigate time constraints and financial burden [94]. An uncon-
trolled pilot study for Canadian patients 6-months post-sur-
gery provides some preliminary evidence that CBT delivered
remotely (by computer or telephone) was associated with im-
proved symptoms of psychopathology, suggesting feasibility
of this approach [95]. In a randomized trial currently under-
way in Portugal [96], investigators are evaluating an Internet-
based program for longitudinal support of bariatric surgery
patients that includes a psychoeducational CBTself-help man-
ual, a weekly feedbackmessaging system, and interactive chat
sessions with a psychologist. The team plans to evaluate the
effect on weight maintenance, as well as its impact on promot-
ing new eating behaviors, decreasing psychological distress,
enhancing individual self-concept, and addressing other psy-
chological outcomes. Results are not yet available, but will
add to the small but promising, body of evidence about the
impact of post-surgery interventions on psychosocial out-
comes, delivered to bariatric surgery patients remotely.
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Conclusions

Bariatric surgery has a positive overall impact on weight- and
obesity-related comorbidities, as well as aspects of functional
health, sexual functioning, body image, and mental health in
the short-term. However, some patients experience psychosocial
concerns following surgery including maladaptive eating, sub-
stance use disorders, suicide, lack of social support, and excess
skin. The latest evidence suggests that subgroups of patients
based on age, severity of obesity, history of ACEs, socioeconom-
ic status, or veteran status can benefit from bariatric surgery, but
may have unique post-surgery psychosocial concerns. In pilot
studies, post-surgery behavioral interventions including CBT,
ACT, and DBT have had a positive impact on psychosocial out-
comes, particularly binge and emotional eating. Future research is
needed to evaluate approaches to optimize long-term weight loss
and psychosocial adjustment, which may be personalized on the
basis of patient- or procedure-specific factors, particularly for the
most common types of bariatric surgery currently in use.

Obesity is a chronic condition, and surgery does not end the
need for ongoing care. We think that remote delivery of inter-
ventions in a stepped-care approach holds promise [97]. This
would involve universal post-surgery follow-up for all bariat-
ric surgery patients that can be intensified or modified based
on individual psychosocial or medical needs. Patients, pro-
viders, and payors require information on how to implement
effective systems for careful post-surgery monitoring and how
to deliver evidence-supported interventions over time.
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