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Abstract

Although there are several recent reviews of the pre-operative factors that influence treatment 

outcome for bariatric surgery, commensurate efforts to identify and review the predictive validity 
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of post-operative variables are lacking. This review describes the post-operative psychosocial 

predictors of weight loss in bariatric surgery. Results suggest empirical support for post-operative 

binge eating, uncontrolled eating/grazing, and presence of a depressive disorder as negative 

predictors of weight loss outcomes; whereas, adherence to dietary and physical activity guidelines 

emerged as positive predictors of weight loss. With the exception of depression, psychological 

comorbidities were not consistently associated with weight loss outcomes. Results highlight the 

need for post-operative assessment of disordered eating and depressive disorder, further research 

on the predictive value of post-operative psychosocial factors, and development of targeted 

interventions.
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Introduction

Bariatric surgery is the frontline treatment for severe obesity. Whereas non-surgical 

interventions designed to treat severe obesity result in modest weight loss and frequent 

weight regain [1], bariatric surgery typically produces superior weight loss and maintenance 

along with resolution or improvements in medical morbidities [2-5]. Thus, bariatric surgery 

is recommended for adults with acceptable surgical risk and a body mass index (BMI) ≥40 

or ≥35 with major obesity-related morbidities [6].

Gastric banding (GB), Roux-en-Y gastric bypass (RYGB), sleeve gastrectomy, and 

biliopancreatic diversion with or without the duodenal switch are the most common bariatric 

procedures [7]. The definition of “successful” weight loss following these procedures varies, 

but reduction of at least 50% of the patient's excess weight (i.e., 50% excess weight loss; 

50% EWL), is a commonly used metric [8]. Using this criterion, approximately 20-30% of 

patients experience either insufficient initial weight loss or weight loss followed by 

excessive regain [9-11].

In accordance with recommendations made by the National Institutes of Health [6], 

approximately 82-94% of U.S. bariatric programs and most major insurance companies 

require pre-operative psychological evaluations to identify factors that may significantly 

interfere with treatment outcome [12-15]. Researchers have conducted numerous studies to 

identify pre-operative prognostic factors associated with outcome from weight loss surgery 

[16-19], with the most recent comprehensive review published in 2012 by Livhits and 

colleagues [20]. Despite several decades of research in this area, few robust preoperative 

predictors of outcome have been identified. Comparatively, there is limited research 

examining how post-operative factors may influence weight loss and psychosocial 

outcomes. Prompt identification of post-operative psychosocial factors that negatively 

impact successful weight loss and for which there are evidence-based treatments, such as 

binge eating [21] and low motivation for behavior change [22], may help improve the 

overall efficacy of bariatric surgery. Although improving our understanding of these post-

operative predictors has clear implications for improved patient care and outcomes, to our 
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knowledge, there are no recent comprehensive reviews since Herpertz et al. [17]. Therefore, 

the goal of this paper is to provide an updated narrative review of the literature on post-

operative predictors of weight loss outcomes in bariatric surgery.

Method

Search Strategy and Inclusion Criteria

We identified articles published within the last decade (between 2003 and 2014) and 

conducted a literature search using the PubMed/Medline, Web of Knowledge, and PyscInfo 

databases. The authors generated a list of potentially relevant psychosocial predictors of 

outcome (e.g., “self-esteem,” “substance abuse,” “depression,” “anxiety,” “eating 

disorders,” “binge eating,” “disordered eating,” etc.) and conducted searches using these 

terms combined with “bariatric surgery,” “gastric band,” “sleeve gastrectomy,” “gastric 

bypass,” “Roux-en-Y,” “weight loss,” “post-operative,” “post-surgery,” and “predictors.” 

Additional articles were found by examining references within selected articles.

Original articles and review papers with a minimum of one-year post-operative follow-up 

period were included, with a few noted exceptions. We excluded non-English studies and 

those with adolescent samples. Articles were reviewed by a minimum of two authors to 

ensure they were appropriate for inclusion. Findings from the resulting 53 articles are 

presented in Tables 1-3 and reviewed below.

Results

Eating Behavior

We identified 21 studies that examined relationships between post-operative eating behavior 

and outcomes ranging from 1-10 years after surgery (see Table 1). The majority of these 

studies found that post-operative disordered eating behavior, including binge eating, grazing, 

sweet and stress eating, and nocturnal eating, predicted poorer weight loss one year or more 

after surgery.

Binge eating—Binge eating is defined as eating an objectively large amount of food 

combined with a sense of loss of control (LOC) over eating, although among bariatric 

surgery patients, binge eating is often classified by LOC rather than by amount. Of the 11 

studies that evaluated the relationship between post-operative binge eating and weight loss, 

eight studies documented significant associations between poorer weight loss outcomes and 

binge eating [23-28], LOC, or uncontrolled eating [26, 29, 30]. Two studies reported non-

significant relationships between binge eating and weight loss [31, 32]. One study was 

unable to evaluate for an association because binge eating was not endorsed by any patients 

after surgery [33]. In summary, the preponderance of evidence suggests that post-operative 

binge eating, LOC, or uncontrolled eating are associated with relatively poorer weight loss 

outcomes.

Binge eating disorder—Four studies reviewed how post-operative binge eating disorder 

(BED) is associated with weight loss outcomes, with mixed results. Three studies found that 

presence of post-operative BED significantly predicted poorer weight loss at one [30], two 
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[25], and five year follow-up [24]. However, one study found that BED was not associated 

with weight outcomes at one-year follow-up [34].

Grazing, snacking, and non-hungry eating—Five studies identified a significant 

relationship between poorer weight loss and post-operative grazing [26, 30], snacking [28, 

35], and non-hungry eating [36], whereas only one study failed to find a significant 

association between post-operative snacking and EWL [37]. In one study, snack-eating was 

associated with the poorest weight loss, highest caloric intake, and highest number of daily 

meals as compared to sweet-eating or normal eating [35]. Another found that the 

combination of uncontrolled eating and grazing significantly predicted poorer weight loss 

and these behaviors showed significant overlap, as 20% of participants endorsed both eating 

patterns post-operatively [30]. Additionally, approximately 76% of the participants who 

reported post-operative grazing and uncontrolled eating reported a high level of emotional 

distress associated with the loss of control.

Other eating behaviors—We identified 11 studies that examined whether other post-

operative eating behaviors were predictive of weight loss. Four studies suggested that 

nocturnal eating episodes [33], stress eating [38], emotional eating [28], and a composite 

measure of aberrant eating behaviors [39] were associated with poorer weight loss. 

Conversely, five studies found non-significant associations between weight loss and post-

operative night eating syndrome [40], vomiting frequency [41], eating rate [41], number of 

daily meals [42], and changes in emotional and external eating [43, 44]. Finally, four studies 

found that post-operative eating behaviors such as lower post-operative disinhibition [45], 

subjective hunger [45], fewer cravings for sweets [45], increases in restrained eating [44], 

higher ratings of eating self-efficacy [46], and vomiting [38] were associated with greater 

weight loss.

Adherence

Another area of interest is post-operative adherence to professional recommendations 

regarding diet, physical activity, medical care, and support group attendance. Several studies 

have found that missed appointments and patient noncompliance with diet and exercise are 

common pre-operatively [47] and are even more prevalent after surgery [47, 48]. Several 

studies suggest that better patient adherence to post-surgical recommendations predicts 

greater weight loss [49-51]. We review findings from a total of 27 studies on adherence with 

diet and exercise recommendations, as well as medical care and support group attendance, 

below and in Table 2.

Diet—Four studies reported that adherence to prescribed food intake guidelines is 

associated with greater weight loss. Self-reported adherence to the post-operative dietary 

guidelines predicted greater weight loss [49] [52]. Similarly, failure to change eating habits 

increased the risk two-fold of losing <50 EWL% two years post-operatively [8]. Lower 

dietary intake, calculated from patient food diaries at 8 years after surgery, was associated 

with >50 EWL% [53].
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Physical activity—A recent meta-analysis of 14 studies [54] and literature review [55] of 

19 studies concluded that post-operative physical activity was significantly associated with 

greater post-surgery weight loss. Nineteen additional studies were identified in the current 

review that examined post-operative exercise and weight loss outcomes [5, 8, 31, 33, 36-38, 

50-53, 56-63], and all but three [31, 53, 58] found that patient-reported post-surgery exercise 

frequency was significantly associated with weight loss outcome.

Medical visits and care—Three prospective studies [52, 64, 65] and one retrospective 

study [66] were identified that found that higher adherence to post-surgery physician visits 

predicts greater weight loss outcomes in RYGB [66] and GB surgery [52, 64, 65]. Three 

studies were identified that examined the relationship between medication adherence and 

outcomes, two of which [47, 60] found no significant association between post-operative 

medication noncompliance and weight loss outcomes at one-year follow-up in RYGB 

patients, whereas one study demonstrated a significant negative association with medication 

noncompliance and EWL at two-year follow-up [47].

Support groups—Three studies were identified that examined the impact of support 

group attendance on weight loss outcomes and all found a positive relationship between the 

frequency of support group attendance and the percentage EWL [67-69].

Psychological Disorders

A small but growing body of literature examines the impact of psychological disorders on 

weight-loss outcomes. We review findings from 12 studies (see Table 3) investigating how 

post-operative psychological disorders influence weight loss.

Anxiety and depressive disorders—Nine studies examined whether other post-

operative Axis I psychological disorders, besides BED, predicted EWL. Five of these studies 

reported a non-significant relationship between weight loss and post-operative anxiety and 

depressive symptoms [27], Axis I psychological disorders [33] – including anxiety disorder 

[70], Medical Outcomes Study Short Form-36 [71] mental health scores [72]. Those with 

and without a post-operative Axis I disorder do not differ in EWL two-years post-

operatively [73]. Conversely, two studies suggest that the presence of a post-operative 

depressive disorder was associated with poorer weight loss outcomes two-, three- [70], and 

five-year follow-up [24]. Two studies reported that successful weight loss was associated 

with significantly greater improvements in pre- to post-operative depression scores [4, 53].

Substance use—Finally, three studies examined post-operative substance use and weight 

loss, two of which failed to find a significant independent relationship between either post-

operative alcohol use disorders [74] or opioid use disorders [75] and initial weight loss. The 

third study [76] documented a significantly increased risk for weight regain following 

RYGB among patients for whom someone had expressed concern regarding their post-

operative drug or alcohol use.

Overall psychological functioning—Other studies have examined the relationship 

between post-operative changes in psychological functioning and weight loss, with several 
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documenting positive associations between psychosocial improvements and successful 

weight loss 3-10 years following surgery. Specifically, successful weight loss has been 

associated with significantly greater post-operative quality of life scores on self-esteem, 

physical activity, social relationships, sexuality, and eating pattern in females [77].

Discussion

The purpose of this review was to summarize the literature on post-operative psychosocial 

predictors of weight loss among bariatric surgery patients. Consistent with previous post-

operative reviews [17], the most robust predictors of weight loss were post-operative eating 

behavior, and adherence to dietary and physical activity recommendations.

Post-operative disordered eating behavior (i.e., binge or LOC eating, grazing, sweet eating, 

emotional eating, and nocturnal eating) predicted poorer weight loss outcomes. Of these 

behaviors, the association between binge/LOC eating (but not necessarily a threshold 

diagnosis of BED) and poorer weight loss has the most empirical support. Post-operative 

eating disturbances like LOC eating or binge eating are also concerning among post-surgical 

patients because these behaviors are associated with higher ratings of psychological distress 

[30, 78]. These findings suggest the need for post-surgical interventions to address aberrant 

eating behaviors. Notably, vomiting was associated with higher weight loss; however, this 

behavior is clearly not recommended as it is associated with negative physiological sequelae 

(e.g., electrolyte imbalances, tooth decay [79] and may represent a serious eating disorder or 

medical/surgical problem like dumping syndrome. Regardless of whether vomiting is 

intentional (i.e., a compensatory behavior) or unintentional (i.e., failure to follow dietary 

guidelines in GB or RYGB surgery) it is a concerning behavior and an important target for 

intervention.

Attendance and adherence to treatment recommendations were associated with weight loss. 

Overall, patients who follow medical, dietary, and physical activity recommendations after 

surgery experience greater weight loss [49-51]. The preponderance of these studies supports 

the importance of frequent physical activity. Moreover, we were unable to identify any 

studies in which noncompliance with dietary suggestions resulted in superior weight 

outcomes. There is relatively less literature examining how follow-up medical care or 

support group attendance influences weight and results of these studies are somewhat mixed. 

Thus at this time, there is no clear indication as to whether medical or support group 

attendance noncompliance is a negative prognostic indicator. However, the few studies 

available [67-69] suggest that patient outcomes may be improved with support group 

attendance.

There is consistent support in the extant literature for an association between post-operative 

depressive disorders and poorer weight loss over follow-up; however the directionality of 

this relationship remains unknown. In contrast, post-surgery anxiety or other Axis I 

disorders do not seem to interfere with weight loss. Although there is growing research 

interest in the emergence of substance use problems after bariatric surgery, the studies 

reviewed here do not consistently support that substance use is associated with poorer 

weight loss outcomes. In fact, weight loss due to bariatric surgery generally improves 
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psychological functioning (i.e., reduced depressive symptoms, increased quality of life and 

self-esteem) in most individuals and pre-surgery psychological symptoms appear to improve 

significantly or remit following bariatric surgery [80]. One caveat to these findings is that 

without a thorough pre-operative evaluation of psychological symptoms, it is unclear 

whether such symptoms arise post-operatively or if they are merely a continuation of pre-

operative mood. The same is true for disordered eating symptoms. It is possible that some 

individuals may deliberate minimize psychological or eating disorders symptoms pre-

operatively for fear of being declined for surgery. Thus, mood or eating disorders may be 

more likely to be identified post-operatively and it may not always be clear whether they 

were present pre-operatively. Future research is needed to determine whether the distinction 

between pre- and post-operative symptoms is important, or whether the presence of eating/

psychological symptoms or disorders at any timepoint negatively impacts weight loss 

outcomes.

In general, our review suggests that the literature on psychosocial predictors of weight loss 

continues to be marked by considerable variability across studies in measurement of 

independent and dependent variables, thereby limiting the conclusions that can be drawn 

from the larger body of evidence. Given this variability, we believe that caution is warranted 

in interpreting and implementing conclusions from this literature, particularly with regard to 

Axis I disorders (outside of eating pathology).

Our review highlights several limitations of the extant literature on psychosocial predictors 

of weight loss. Much of the adherence data reviewed were collected via self-report; thus, 

patients may have reported adherence in a manner perceived as socially desirable. 

Furthermore, such data represent a self-selected sample of individuals who came to follow-

up appointments. Some studies [8] used one-item to measure adherence rather than relying 

on behavioral indicators like patient food logs or attendance at appointments. Similar 

limitations, including reliance on self-report, also apply to the literature examining post-

surgery physical activity. Thus, it is difficult to accurately quantify physical activity and 

understand how it changes over the post-operative period. Findings with regards to 

adherence should be interpreted in light of these limitations.

Another limitation to consider is that several constructs of interest within the obesity field 

were excluded from the current review yet may represent important areas for continued 

research. For instance, although there is literature suggesting that emotional eating 

negatively affects weight loss after bariatric surgery, the majority of these studies had small 

sample sizes and insufficient follow-up to be included in the current review. In addition, 

there may be other variables that have predictive utility in bariatric surgery outcomes; 

however, these variables are not currently measured in the research literature and thus could 

not be included in this review. Future studies that are sufficiently powered with longer 

follow-up periods (greater than 2 years) are needed to clarify the potential consequences of 

post-operative emotional eating on weight loss outcomes. In general, the lack of studies with 

longer follow-up periods is concerning and a limitation of this review. Follow-up periods of 

at least 5 years are optimal to accurately assess weight loss. However, the shorter-term 

outcomes reviewed here, which allow earlier identification and intervention of concerning 

behaviors or high risk patients, are also important to consider.
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This review provides the most empirical support for post-operative binge/LOC eating, 

uncontrolled eating/grazing, and presence of a depressive disorder as negative predictors of 

weight loss outcomes, while adherence to dietary and physical activity guidelines emerged 

as positive predictors of weight loss. The limited number of robust predictors found in this 

and previous reviews suggests the need for three shifts in the field, namely: (1) focusing 

research and clinical attention on the value of post-operative psychosocial factors and 

interventions, such as motivational interviewing to promote behavioral change (e.g. increase 

physical activity) and evidence-based psychological interventions for disordered eating/

eating disorders and depression (e.g., cognitive-behavioral or dialectical behavioral), (2) 

addressing transportation challenges for follow up appointments (e.g., telemedicine for those 

that live farther away), and (3)continuing to move away from a dichotomous inclusion or 

exclusion approach for surgery candidacy towards a model that supports enhancing 

outcomes for all surgery patients.

We recommend that pre-operative preparation of patients for surgery should include: (1) 

identifying patient strengths (e.g., regular physical activity) and weaknesses (e.g., LOC/

binge eating), (2) offering specific recommendations to address any areas of concern, (3) 

educating patients more thoroughly about necessary post-operative dietary and physical 

activity changes, and (4) providing coaching on lifestyle change strategies. There is a need 

to offer continuous care throughout both the pre-and post-operative periods: The research on 

post-operative predictors highlights the importance of performing ongoing screening for 

aberrant eating behaviors (i.e., binge and uncontrolled eating), depressive symptoms, and 

administering interventions to address emotional and psychological issues, teach behavioral 

modification strategies, increase compliance, and provide support. As experts in behavior 

change, mental health professions can contribute significantly to the bariatric practice's team 

and help improve outcomes even for patients without clear psychological issues.
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