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Abstract

Background: Individuals undergoing bariatric surgery report higher levels of suicidality than the 

general population, but it is unknown what mediates this phenomenon or how this compares to 

individuals with severe obesity not receiving surgery.

Objectives: We evaluated suicidality in 131 individuals 12 years post surgery compared to 205 

individuals with severe obesity that did not undergo surgery. Changes in health-related quality of 

life (HRQOL) and metabolic health were assessed as mediators of suicidality.

Setting: University

Methods: Suicidality was assessed with the Suicide Behaviors Questionnaire - Revised (SBQ-R) 

at 12 years. Metabolic health and HRQOL (Short-Form 36 (SF-36) Mental Component Summary 

score (MCS), Physical Component Summary score (PCS), and Impact of Weight on Quality of 

Life-Lite (IWQOL-Lite)) were assessed at baseline and two and six years. The effects of bariatric 

surgery on suicidality at 12 years were assessed through univariate and multivariate sequential 

moderated mediation models, with changes in metabolic health and HRQOL from 0–2 years and 

2–6 years as mediators.

Results: Suicidality was higher in the surgery group versus the non-surgery group (est.=0.708, 

SE=0.292, p<.05). Only the indirect pathways at two years after surgery for SF-36 MCS in the 

univariate models (est.=−0.172, SE=0.080, p<.05) and for SF-36 PCS in the multivariate model 

(est.=0.593, SE=0.281, p<.05) were significant.

Conclusion: Individuals undergoing bariatric surgery reported higher levels of suicidality at 12 

years, which was mediated by less improvement in the mental and physical components of 

HRQOL in the first two years after surgery, suggesting the need for additional clinical monitoring.
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(SBQ-R); Short-Form 36 (SF-36); Impact of Weight on Quality of Life-Lite (IWQOL-Lite); Utah 
Obesity Study

1. Introduction

Bariatric surgery is widely accepted as an effective clinical treatment for severe obesity and 

the chronic metabolic conditions that co-exist with severe obesity (1, 2). Following surgery, 

many patients experience remission of co-existing metabolic conditions, including 

hypertension, dyslipidemia, and type 2 diabetes (3–5). Long-term data have shown that these 

metabolic benefits, particularly remission of type 2 diabetes, may be maintained up to 12 

years after surgery (6).
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In addition to studying the physical and metabolic effects of bariatric surgery, numerous 

studies have focused on the effects of bariatric surgery on patient well-being and mental 

health. During the first 12 months after surgery, a majority of patients show a strong increase 

in health-related quality of life (HRQOL) (7, 8) and a decrease in depressive symptoms (9, 10) 

compared to pre-operative levels. Long-term post-operative data show similar findings, with 

depression rates (11–13) and HRQOL (13–15) both improving from baseline measurements, 

often with peak benefit seen around two years after surgery (11, 14).

Despite these findings, recent epidemiological studies report higher rates of intentional self-

harm and overdose (16), self-harm emergencies (17), suicide-related thoughts and behaviors 
(18), and externally caused death, including suicide (19–21), among those who have undergone 

bariatric surgery. While the risk of suicide in patients after bariatric surgery is greater than in 

the general population (22), it is unknown what factors mediate (i.e., statistically account for) 

the heightened risk. Mitchell and colleagues (23) have proposed that unmet expectations 

regarding weight loss, metabolic health, mental health problems, and poor physical 

functioning—especially a loss of key improvements after surgery—may foster feelings of 

disappointment and failure that increase risk of suicide.

To date, no study has examined mediators of suicidality after bariatric surgery or whether 

post-bariatric surgery patients report higher suicidality (i.e., suicide-related thoughts and 

behaviors) relative to those with severe obesity who have not undergone bariatric surgery. 

The present study assesses suicidality 12 years after baseline in individuals from the Utah 

Obesity Study, which includes participants with obesity who have and have not undergone 

surgery. This study sought to answer three questions. (1) Is suicidality greater for individuals 

completing bariatric surgery than for individuals with severe obesity that do not undergo 

surgery? (2) Do changes in HRQOL, metabolic health, or weight (including initial weight 

loss and weight regain in the long term) mediate the differences in suicidality between these 

populations? (3) Do these mediating effects differ by baseline characteristics, including age 

and sex?

2. Methods

2.1 Participant Recruitment

Study participants were recruited from a single bariatric surgery center in Utah and from the 

Utah Health Family Tree program as part of the Utah Obesity Study (24). This large cohort 

comprises individuals who (1) underwent Roux-en-Y gastric bypass (surgery group) or (2) 

had severe obesity but did not undergo surgery (non-surgery group). This latter group 

includes individuals that sought but did not receive Roux-en-Y gastric bypass or were part of 

a random control sample of the Utah Health Family Tree program that were initially 

reported to be over 100 lb overweight (25). Participants in all groups had reported a body 

mass index (BMI) ≥ 40 kg/m2 or a BMI ≥ 35 kg/m2 with two or more comorbidities. 

Exclusion criteria included: previous gastric surgery for weight loss; active cancer within the 

last 5 years, with the exception of non-melanoma skin cancer; gastric or duodenal ulcers in 

the previous 6 months; abuse of alcohol or narcotics; and myocardial infarction in the 

previous 6 months. Though not an exclusion criteria in the larger Utah Obesity Study, for the 

purposes of the current study, individuals who were originally in the non-surgery group but 
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received surgery for weight loss at a later date were excluded. Other selection criteria and 

information regarding recruitment have been published previously (3, 6, 24, 26).

Data from the present study were based on 131 participants from the surgery group and 205 

participants from the non-surgery group that completed the initial HRQOL and metabolic 

health assessments and returned for follow-up at years two and six to assess metabolic health 

and HRQOL and again at year 12 to measure suicidality. The study was approved by the 

Institutional Review Board at the University of Utah, and all participants signed approved 

informed consent documents.

2.2 Measures

To assess HRQOL, both a general measure, Medical Outcomes Study Short Form-36 

(SF-36, Version 2.0), and weight-specific measure, Impact of Weight on Quality of Life-Lite 

(IWQOL-Lite), were used.

The SF-36 health survey is a widely used tool to assess health-related quality of life and 

provides minimum psychometric standards that allow for group comparisons (27). The 

survey has been validated for internal consistency (28) and test-retest reliability (29) and has 

been validated for use among a wide range of groups, including persons with obesity (30). Of 

the eight HRQOL domains measured by the SF-36, four assess physical aspects of HRQOL 

(physical functioning, role-physical, bodily pain, and general health), and four assess mental 

aspects of HRQOL (vitality, social functioning, role emotional, and mental health) (27). A 

Physical Component Summary score (PCS) is calculated for the first four domains, and a 

Mental Component Summary score (MCS) is calculated for the second four domains. Scores 

are transformed on a scale of 0 to 100, where 100 represents the best HRQOL. Participants 

were asked to rate themselves on these items over the past 4 weeks unless otherwise 

indicated.

The IWQOL-Lite is a widely used tool to assess weight-related quality of life. Most items 

begin with the phrase “because of my weight” to capture the effects of weight on quality of 

life. This 31-item measure yields five domain scores (physical function, self-esteem, sexual 

life, public distress, and work) and a total score. Scores range from 0 to 100, where higher 

scores indicate better weight-related quality of life. The IWQOL-Lite has demonstrated 

excellent psychometric properties (31, 32).

The Suicide Behaviors Questionnaire - Revised (SBQ-R) was used to assess suicidality. The 

SBQ-R is a 4-item questionnaire used to identify several dimensions of suicide risk, such as 

lifetime suicide ideation and behaviors, which are a significant risk factor for future suicidal 

behaviors (33), the frequency of suicide ideation over the past 12 months, threats of suicide 

attempts, and the likelihood of future suicidal behaviors. In addition to its more extensive 

use than other comparable brief measures of suicidality (34), the SBQ-R has shown reliability 

with regard to internal consistency and has been validated for use in both clinical and non-

clinical settings (34). In the present sample, the measure yielded good internal consistency (α 
= .793). The questionnaire was self-administered, and a summated score was generated 

based on their response to each question. Total scores range from 3–18, with higher scores 

representing higher levels of suicidality.
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Metabolic health information was obtained through a standardized medical history and 

endpoints questionnaire with confirmation, in most cases, by laboratory assessment of 

metabolic parameters, as has been described previously (24). The criteria for type 2 diabetes 

was defined as having one or more of the following conditions: a fasting blood glucose level 

of at least 126 mg per deciliter (7.0 mmol per liter), a glycated hemoglobin level of at least 

6.5%, or current use of any antidiabetic medication. The criteria for hypertension was 

defined as having a blood pressure of at least 140/90 mm Hg while seated and/or the 

reported use of antihypertensive medication. The criteria for dyslipidemia was defined as 

having one or more of the following conditions: a fasting low-density lipoprotein cholesterol 

level of at least 160 mg per deciliter (4.1 mmol per liter), a high-density lipoprotein 

cholesterol level of less than 40 mg per deciliter (1.0 mmol per liter), a triglyceride level of 

at least 200 mg per deciliter (2.3 mmol per liter), or current use of lipid-lowering 

medication.

2.3 Baseline Subject Study Examinations

Participants attended either the Huntsman General Clinical Research Center (GCRC), 

University of Utah Medical Center, SLC, UT., or our outpatient clinic to receive their 

baseline examination. During this visit, patients completed the SF-36 health survey and 

IWQOL-Lite, and metabolic health information was obtained as described above.

Participants in the surgery group received the Roux-en-Y gastric bypass operation within a 

year after their baseline examination. The operation was performed by either an open or 

laparoscopic approach, as previously described (35, 36). Participants from the non-surgery 

group did not receive a study-based intervention for weight loss, but they were not restricted 

from seeking out such treatment. However, as previously stated, participants from the non-

surgery comparison group who went on to have surgery during the 12 years of follow-up 

were not included in this analysis (n = 70).

2.3 Subject Follow-up at 2 and 6 Years

Participants returned for follow-up examinations at years two and six, during which the 

SF-36 health survey, IWQOL-Lite and metabolic health measurements were repeated. 

Follow-up results from the metabolic health data (3, 26) and HRQOL data (37, 38) have been 

reported previously. Remission of type 2 diabetes, hypertension, and dyslipidemia were 

defined as the absence of the disease based on the criteria above. Relapse was defined as the 

reemergence of co-existing metabolic conditions following remission.

2.4 Subject Follow-up at 12 Years

Participants returned for a final examination at year 12. Suicidality was assessed only at this 

visit using the SBQ-R. Metabolic health and HRQOL measurements collected at the earlier 

visits were repeated at this time point but are not included in the present study. Findings 

from those data have been reported previously (6, 14).

2.5 Statistical Analyses

Both sequential moderated mediation analyses and sequential multiple moderated mediation 

analyses (See Figure 1) were conducted to assess whether SBQ-R score (suicidality) 
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measured at the 12-year follow-up visit was mediated by changes in SF-36 MCS, SF-36 

PCS, IWQOL-Lite, BMI, type 2 diabetes status, hypertension status, and dyslipidemia 

status. Both models measured the total effects of being in the surgery group versus the non-

surgery group on SBQ-R score measured during the 12-year follow up visit, as well as the 

simultaneous indirect effects of the mediating variables. The total effect (c) measures the 

amount of variance in the suicidality score that is due to being in the surgery or comparison 

group and is the sum of the direct (c’) and total indirect (ab) effects. The total indirect effect 

measures the part of the total effect that is accounted for by the mediators. All analyses were 

performed using the PROCESS macro (39) within SPSS version 19.0.

Sequential moderated mediation analyses were performed to assess each mediator 

individually. In the univariate models, the total indirect effect (ab) is comprised of three 

separate pathways: the indirect effect at year two (a2b2), the indirect effect at year six 

(a6b6), and the indirect effect at years two and six (a2db6). Sequential multiple moderated 

mediation analyses were conducted to evaluate the total indirect effect of all mediating 

variables on SBQ-R score at the 12-year follow-up visit. The same mediating variables from 

the univariate models were used. In the multivariate model, the total indirect effect (ab) 

reflects the sum of the individual indirect effects for each mediator. The moderating effect of 

age and sex (e) was only determined for mediators with significant indirect effects.

To meet the condition of temporal precedence for the mediating variables, change was 

represented as the residualized change from baseline and year two and the residualized 

change between years two and six. The status variables for type 2 diabetes, hypertension, 

and dyslipidemia were dichotomous “yes/no” reflecting whether or not the subject met the 

study’s criteria for the disease. In clinical terms, changes in these variables may reflect an 

initial diagnosis, remission, or relapse of the disease.

Results

3.1 Participant Characteristics

A cohort of 336 participants was included in the analysis, with 131 in the surgery group and 

205 in the comparison group. Participant characteristics can be found in Table 1. Participants 

in both groups were predominantly female, White, and married. The surgery group, on 

average, was 3.72 years younger (p = .002) and weighed 25.23 kgs less (p < .001) than the 

comparison group at the 12-year follow-up examination. At baseline, the non-surgery group 

was less impaired on the IWQOL-Lite (p < .001) and SF-36 MCS (p = .042). Surgery 

patients used in the current study were significantly older (p = .005), had lower pre-surgical 

BMI (p = .036), and were less impaired on the IWQOL-Lite (p = .005) and the SF-36 MCS 

(p = .021) at the pre-surgical assessment than those surgery patients not included in these 

analyses. Similarly, the comparison group included in the current analyses were significantly 

older (p < .001), had lower pre-surgical BMI (p < .001), and were less impaired on the 

IWQOL-Lite (p < .001), SF-36 PCS (p = .019), and the SF-36 MCS (p < .001) at the pre-

surgical assessment than those that did not receive surgery who were not included in these 

analyses.
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3.2 Univariate Mediation Models

Results from seven univariate moderated mediation analyses can be found in Table 2. In 

each model, the total effect (c) was significant and revealed that suicidality was higher in the 

surgery group 12 years after surgery (Surgery group mean = 5.10, SD = 2.60; Non-surgery 

group mean = 4.45, SD = 2.33; d = .27). The direct effect (c’), the part of the total effect that 

is not accounted for by the mediators, was significant in models for SF-36 MCS, SF-36 PCS, 

IWQOL-Lite score, and dyslipidemia status. None of the total indirect effects, or the extent 

to which the mediators explain the variation in the SBQ-R score, were significant. Only the 

indirect pathway for SF-36 MCS at two years after surgery was significant (est. = −0.172, 

SE = 0.080, p < .05) (See Figure 2). This suggests that changes in mental components of 

HRQOL that occur in the first two years after surgery mediate higher suicidality 12 years 

after surgery, with those who experienced a lack of improvement or only minimal 

improvement in MCS having the highest suicidality in the long term. Age and sex did not 

significantly moderate this effect.

3.3 Multivariate Mediation Model

Results from the multivariate mediation model can be found in Table 3. The total effect was 

significant (est. = 0.708, SE = 0.292, p < .05), indicating that suicidality was higher in the 

surgery group. Neither the direct effect nor the total indirect effect was significant. In this 

model, only the indirect effect at two years for SF-36 PCS was significant (est. = 0.593, SE 

= 0.281, p < .05), with the indirect effect at two years for SF-36 MCS being just beyond the 

threshold for significance (est. = −0.192, SE = 0.099, p = .053). These results indicate that 

less improvement in the physical components of HRQOL in the first two years after surgery 

is associated with higher suicidality at 12 years post-surgery. Those who did not have 

improvements or experienced only modest improvements in PCS in the short term had the 

highest levels of suicidality 12 years after surgery. Similar to our findings in the univariate 

models, age and sex did not significantly moderate this effect.

4. Discussion

The present study assessed mediators of suicidality in individuals 12 years after bariatric 

surgery relative to a comparison group of individuals with severe obesity who did not 

receive surgery. Our results revealed that participants who underwent bariatric surgery had, 

on average, higher levels of suicidality than those in the comparison group that did not 

receive surgery. Both the presence of a comparison group with severe obesity and the 

follow-up more than 10 years after surgery make this a novel finding. Our findings are 

consistent with those of Gordon and colleagues (18) from the LABS-2 observational cohort 

study, the only other long-term study of suicidality after bariatric surgery. Using the SBQ-R 

and Beck Depression Inventory-Version 1 (BDI-1) to measure suicidality five years after 

surgery, they found that patients had rates of suicidality well above those of the general 

population. The higher suicidality we observed in the surgery group is also consistent with 

previous reports describing a higher prevalence of suicidal ideation in individuals seeking 

bariatric surgery (40, 41) and with a well-documented increased risk of suicide after bariatric 

surgery (19–22).
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Our results also indicate that changes to mental and physical components of HRQOL within 

two years after surgery, as measured by the SF-36 questionnaire, mediate suicidality more 

than a decade after surgery. For both aspects of HRQOL, individuals in the surgery group 

that experienced the least improvement in the short term were the most likely to have higher 

levels of suicidality more than a decade after surgery. This finding provides support for the 

detection of a similar trend in the LABS-2 study: patients who experienced less 

improvement or a worsening of general health (one of the four domains in the SF-36 PCS) 

had a higher risk of suicide-related thoughts and behaviors after surgery (18). A meta-

analysis of SF-36 MCS and PCS after bariatric surgery previously found that both 

components of HRQOL improve dramatically during the first post-operative year (7), which 

our results, as indicated by the a1 paths in both the univariate and multivariate mediation 

models, support. Although there are, on average, strong improvements to HRQOL after 

surgery, this same meta-analysis reported that there was considerable heterogeneity within 

the sample. The high variability indicates that not all patients experience robust 

improvements. Mitchell and colleagues (23) proposed that a subset of individuals who 

receive bariatric surgery and experience unchanged or worsening HRQOL may be at a 

higher risk of suicide due to their sense of disappointment or failure. Our findings suggest 

that ongoing deficiencies in HRQOL after surgery may mediate higher levels of suicidal 

thoughts and behaviors and thus the risk for suicide. Consequently, it may be important for 

surgeons and other health care providers to monitor changes in HRQOL in the short term 

after surgery. Patients who do not experience any improvements or only minor increases in 

HRQOL may benefit from additional monitoring of suicidal thoughts and behaviors.

Neither weight changes (poor initial weight loss or long-term weight regain) nor the relapse 

of type 2 diabetes, hypertension, or dyslipidemia mediated higher suicidality among those in 

the surgery group. Weight regain following peak weight loss in bariatric surgery is a well-

documented phenomenon (42) and may be related to the recurrence of the chronic metabolic 

conditions that coexist with severe obesity (43). Recent reports suggest that weight regain 

after surgery may also be associated with long-term increases in depressive symptoms (44), 

which have a strong association with an increased risk of suicidality in this population (18). It 

has been proposed that weight regain and the reemergence of these chronic metabolic 

conditions after surgery, as well as unmet expectations regarding weight loss, may foster 

feelings of failure and contribute to suicide risk (23, 45, 46), which our findings do not 

support. Our results are consistent, however, with previous research that found no relation 

between suicidality and weight loss within the first post-operative year (47) or weight change 

measured five years after surgery (18). While our findings in this cohort indicate that changes 

in metabolic health do not directly influence suicidality, it is possible that changes in this 

area may impact HRQOL and thus affect suicidality, as long-term HRQOL changes after 

surgery have been shown to resemble changes in metabolic health during a long-term 

follow-up of patients in the Utah Obesity Study (6, 14).

Strengths of this study include a comparison group with severe obesity, a 12-year 

longitudinal design with assessments at four time points, and the use of both generic and 

weight-specific measures of HRQOL. A limitation of the present study was that suicidality 

and depression were not measured at baseline. Consequently, it was impossible to control for 

baseline depression in our analyses or to assess whether the surgery group had higher levels 
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of suicidality before surgery. This may have influenced our findings, given that a history of 

suicidality is a strong predictor of suicidality in the short term after bariatric surgery (47). 

Additionally, all participants were recruited from a single site, and not all participants 

enrolled in the Utah Obesity Study were included in the current analysis. While this 

subsample of the cohort who completed all questionnaires at each time point also differed 

slightly in age, initial BMI, and quality of life at their initial assessment from those who 

were not included, the pattern of differences was similar between each subsample and their 

counterparts in the Utah Obesity Study, suggesting minimal additional selection bias when 

comparing surgery with non-surgery participants within this subsample of the parent study. 

Because participants were only included in the sample if they completed each visit and all 

necessary assessments, the seven individuals who committed suicide from the larger Utah 

Obesity Study cohort (all of whom underwent bariatric surgery) were not included in our 

analyses (6). Consequently, our findings may underestimate the true level of suicidality of 

those who received bariatric surgery.

5. Conclusion

In conclusion, this study is the first to assess suicidality after bariatric surgery relative to a 

comparison group of individuals with severe obesity and the first to report suicidality more 

than a decade after surgery. Individuals who underwent bariatric surgery reported higher 

levels of suicidality, which was mediated by changes in both mental and physical 

components of HRQOL in the first two years after surgery. Those who experienced the least 

improvements in these areas were the most likely to have higher suicidality at our long-term 

follow-up and may benefit from additional monitoring by their health care providers.
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Highlights

1. Suicidality was higher in the surgery group compared to the non-surgery 

group at 12 years.

2. Changes in health-related quality of life within 2 years after surgery mediated 

higher suicidality.

3. Higher suicidality in the surgery group was not mediated by changes in 

weight and metabolic health.
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Figure 1. 
Reference sequential multiple moderated mediation model with two parallel mediators and 

one moderator. The a paths measure the effect of being in the surgery vs. non-surgery group 

on the change in mediators between years 0–2 or 2–6. The b paths measure the effect of 

change in the mediators from years 0–2 or 2–6 on suicidality measured at year 12. The d 
paths measure the effect of change in the mediators from years 0–2 on change in the 

mediators from years 2–6.
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Figure 2. 
SF-36 MCS Univariate Mediation Model. *p < 0.05, **p < 0.01, ***p < 0.001. a2 = the 

effect of surgery vs. no surgery on MCS change between baseline and year 2. a6 = the effect 

of surgery vs. no surgery on MCS change between year 2 and year 6. b2 = the effect of MCS 

change between baseline and year 2 on SBQ-R score. b6 = the effect of MCS change 

between year 2 and year 6 on SBQ-R score. d = the effect of MCS change between baseline 

and year 2 on MCS change between year 2 and 6. c’ = the part of the total effect of surgery 

vs. no surgery on SBQ-R score that isn’t accounted for by the mediators.
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