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Abstract

Background: Patients having bariatric surgery have lower mortality when compared to those 

with similar body mass index who do not undergo surgery. It is unclear whether mortality post-

bariatric surgery is similar to the general population. The benefit of bariatric surgery would be 

highlighted should people previously at high risk for premature death have comparable, or better, 

mortality experience as the general population.

Objective: To compare mortality following bariatric surgery to the general U.S. population of the 

same age, sex, and race.

Setting: The Longitudinal Assessment of Bariatric Surgery-2 (LABS-2) prospective cohort of 

2,458 adults who underwent bariatric surgery at ten U.S. hospitals between 2006 and 2009.
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Methods: Deaths were identified via LABS-2 follow-up and the National Death Index. 

Standardized mortality ratios (SMR) of post-bariatric surgery mortality observed in LABS-2 

versus age, sex, race and year-adjusted expected mortality in the general U.S. population were 

calculated and compared to 1 which results when the number of observed and expected deaths are 

equal.

Results: LABS-2 median follow-up was 6.6 (IQR: 5.9–7.0) years post-surgery. Seventy-six 

deaths were observed over 15616 person-years (PY) of observation (4.9 deaths/1,000 PY). The 

rate expected in the general U.S. population with the same age, sex, race, and year distribution was 

4.8/1,000 PY (SMR=1.02, 95%CI=0.80–1.27). There were no significant differences between 

observed and expected mortality by surgical procedure. Compared to expected mortality in the 

general U.S. population, people 35–44 years old at time of surgery had significantly more deaths 

(SMR=2.06, 95%CI=1.22–3.25), while people at least 55 years of age had significantly fewer 

(SMR=0.63, 95%CI=0.42–0.92). Significantly more deaths than expected occurred in the 

perioperative period and 5–7 years following surgery.

Conclusions: Mortality within 7 years of bariatric surgery is comparable to the general U.S. 

population which is likely to have better survival than people with severe obesity. However, more 

deaths than expected were identified 5–7 years after surgery.
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Introduction

Obesity is a leading cause of preventable death in the United States.(1,2) Bariatric surgery is 

the most effective long-term treatment for severe obesity.(3) In addition to sustained weight 

loss, bariatric surgery may result in remission of, or improvement in, comorbid 

conditions(3–5) associated with premature death.(6,7) Compared to control groups with severe 

obesity, lower short-(8–10) and long-term(9,11–18) (i.e., ≥ 5 years) mortality rates following 

bariatric surgery have been well documented. There is, however, conflicting evidence as to 

whether the benefits of bariatric surgery extend to long-term mortality when compared to the 

general population.(12)

Although there have been studies comparing the mortality experience of people undergoing 

bariatric surgery to mortality in a general population,(19–22) the distribution of types of 

bariatric surgeries performed has changed over time,(23) and those studies either compare to 

populations outside of the United States(19,20) or are restricted to just two states(21,22). This 

study was undertaken to examine whether mortality following a different distribution of 

bariatric surgeries than in those studies differs from the general population when using more 

recent and geographically diverse data from the United States.

Using data from the Longitudinal Assessment of Bariatric Surgery (LABS)-2, a 7-year, 

multi-center prospective cohort study of U.S. adults undergoing their first bariatric surgery, 

and from the National Death Index, the primary aim of this study was to compare observed 

mortality following bariatric surgery to the expected mortality of the general U.S. population 
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with similar age, sex and race over the same calendar years. A secondary aim was to 

compare observed mortality to expected by sex, age group, surgical procedure and time 

since surgery. Because of the paucity of information about pre-surgery factors associated 

with long-term mortality following bariatric surgery,(13,22,24) a third aim was to identify pre-

surgery factors associated with mortality following bariatric surgery.

Methods

Design and Participants

LABS-2 was a prospective cohort study of 2,458 adults who underwent bariatric surgery at 

one of 10 hospitals at 6 clinical centers in the United States between April, 2006 and April, 

2009. Participants attended pre-surgery, 30 day, 6 month, and annual post-surgery follow-up 

assessments for up to 7 years or until January 31, 2015, whichever came first. Institutional 

Review Boards at each center approved protocols and all participants provided informed 

consent. Flow of participants through recruitment has been previously described.(3)

Vital status for LABS-2 participants was determined through study follow-up and a National 

Death Index(25) search for those who were not known to have died through December 31, 

2014. Each clinical site provided to the National Death Index, to use in a search, participant 

identifying information (first and last name, date of birth, social security number, and a 

combination of other personal identifiers as available such as sex, race, marital status, state 

of residency, and date of last contact).

The Centers for Disease Control and Prevention (CDC) Wonder Underlying Cause of Death 

database compiles death certificate data from 50 states and the District of Columbia.(26) 

Age-, sex-, race-, and year-specific crude mortality rates for each calendar year from 2006–

2014 were downloaded from CDC Wonder(27) and used to calculate expected mortality.

Measures

Underlying cause of death was obtained from death certificates. Cause of death categories 

were created using the World Health Organization Global Burden of Disease Study cause 

list(28) as reference (summarized in eTable 1).

Participants’ weights were measured to the nearest pound and height to the nearest inch. 

Body mass index (BMI) was calculated as weight in kilograms divided by height in meters 

squared.(29)

Participants were asked their date of birth and race by research staff. Race was considered 

missing for participants who did not report race as at least 1 of: white or Caucasian, Black or 

African American, Asian, American Indian or Alaska Native, or Native Hawaiian or Other 

Pacific Islander. Annual household income, education, and smoking were assessed using 

self-administered questionnaires. Smoking was categorized as any versus no cigarette 

smoking in the past year. Participants who underwent a revision or reversal of their bariatric 

procedure were included in analyses of their original bariatric procedure.
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Regular alcohol use, defined as drinking at least twice per week, was assessed using the 

Alcohol Use Disorder Identification Test (AUDIT)(30,31) Symptoms of alcohol use disorder 

(AUD) was defined as an AUDIT of score at least 8, symptoms of alcohol dependence, or 

symptoms of alcohol-related harm at least once in the past 12 months.(31,32)

Sleep apnea, diabetes, hypertension, dyslipidemia and history of deep vein thrombosis/

pulmonary embolism were determined using a combination of laboratory values, physical 

examination measures, participant-reported medication use, and comorbid diagnoses from 

healthcare providers and medical records review.(33,34)

Statistical Analysis

Observed mortality rates were calculated by dividing the number of deaths within 7 years of 

the initial bariatric surgery by the number of person-years (PY) of observation. Age-, sex-, 

race-, and calendar year-specific expected number of deaths were calculated by multiplying 

the crude mortality rate per 1,000 in the general population by the number of LABS-2 

participants in that group divided by 1,000. Age-, sex-, and calendar year-specific mortality 

rates for races other than Black or White are suppressed in CDC Wonder to avoid revealing 

identities of individuals, so total age-, sex-, and calendar year-specific crude mortality rates 

from CDC Wonder were used for the 100 LABS-2 participants who were not Black or 

White. The total expected number of deaths in the general U.S. population is the sum of 

expected deaths across all LABS-2 participants. Standardized mortality ratios (SMRs) were 

calculated as the ratio of observed to expected deaths. The test statistics for whether the 

observed number of deaths differed significantly from expected (i.e., SMR=1) and 95% 

confidence intervals (CI) around SMRs were calculated assuming the Poisson distribution 

using methods proposed by Byar(35).

Mortality rates and SMRs were calculated separately by sex and pre-specified age, and time 

since surgery groups. Stratified analyses were also conducted for surgical procedure. Results 

are presented for the RYGB and laparoscopic adjustable gastric banding (LAGB) surgery 

groups because there were only 78 “other” procedures (59 sleeve gastrectomy and 19 

biliopancreatic diversion with duodenal switch).

Poisson mixed models with robust error variance(36) were used to identify pre-surgery 

factors associated with post-perioperative (i.e., 30 days to 7 years post-bariatric surgery) 

mortality. All models included clinical site as a random effect and fixed effects, based on 

published results,(13,22,24) were surgical procedure, age, sex, race, and pre-surgery BMI. 

Other pre-surgery variables considered for inclusion as independent variables, based on prior 

research,(13,22,24) were: annual household income, education, any cigarette smoking, any 

alcohol use, regular alcohol use, AUD symptoms, sleep apnea, diabetes, hypertension, 

dyslipidemia, and deep vein thrombosis/pulmonary embolism. Due to the large number of 

variables under consideration and relatively few deaths observed, base models that included 

clinical site, surgical procedure, age, sex, race, and pre-surgery BMI were fit with each 

factor under consideration, one at a time. From these models, factors with P<0.20 were 

entered into a multivariable model and retained if statistically significant (P<0.05). Results 

are presented as adjusted relative risks (ARR) with their 95% confidence intervals (CI).
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Analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC, USA). All P 
values are two-sided. P values less than 0.05 are considered statistically significant.

Results

Pre-surgery characteristics of the LABS-2 cohort are described in Table 1. RYGB was the 

most common procedure (n=1770, 72.0% (n=1550) of which were performed 

laparoscopically and 220 open), followed by LAGB (n=610, 24.8%).

Median follow-up for the 2,458 LABS-2 participants was 6.6 (25th-75th percentiles: 5.9–7.0) 

years. There were 76 deaths observed in 15616.15 PY of observation for a mortality rate of 

4.9/1,000 PY compared to a rate of 4.8/1,000 PY expected in the general U.S. population 

with the same age, sex, and race distribution followed over the same calendar years as the 

LABS-2 cohort. This yielded an SMR of 1.02 (95%CI, 0.80–1.27, P=0.93), thus, the 

observed and expected mortality did not significantly differ.

Mortality rates and SMRs by sex, age, surgical procedure and time since surgery are 

reported in Table 2. Observed and expected deaths for men (SMR=0.95, 95%CI=0.62–1.40, 

P=0.90), women (SMR=1.05, 95%CI=0.78–1.38, P=0.77), post-RYGB (SMR=1.19, 

95%CI=0.91–1.54, P=0.21 and post-LAGB (SMR=0.67, 95%CI=0.38–1.11, P=0.14) did not 

differ significantly. However, the 18 observed deaths was significantly more than the 8.8 

expected in the general U.S. population among the 674 participants who were 35–44 years 

old at time of surgery (SMR=2.06, 95%CI=1.22–3.25, P=0.01), and there were significantly 

fewer deaths than expected among the 600 participants who were at least 55 years old at 

time of surgery (SMR=0.63, 95%CI=0.42–0.92, P=0.01). There were also significant 

differences between the observed and expected number of deaths in the perioperative (within 

30 days) and latest (5–7 years after surgery) time frames. Although peri-operative mortality 

rates were low (3/1770=0.17% undergoing RYGB, 0/610=0.00% undergoing LAGB, and 

1/78=1.3% undergoing another type of bariatric procedure), the 4 deaths within 30 days of 

surgery were significantly (P=0.01) more than the 0.7 expected in the general U.S. 

population (SMR=5.37, 95%CI=1.46–13.76, P=0.01). At least 5 years after surgery, there 

were significantly more deaths (n=33) than expected in the general U.S. population (n=21.4; 

SMR=1.55, 95%CI=1.06–2.17, P=0.02).

Although there was not a significant difference between the observed and expected mortality 

for either RYGB or LAGB, there were differences in mortality by age and length of follow-

up according to procedure. Specifically, the observed mortality was significantly higher than 

expected only among individuals aged 35–44 who underwent RYGB (SMR=2.37, 

95%CI=1.35–3.85, P=0.004), while the observed mortality was significantly lower than 

expected only among individuals aged 55 and older who underwent LAGB (SMR=0.47, 

95%CI=0.19–0.96, P=0.04). The observed mortality was significantly higher than expected 

within 30 days (SMR=6.06, 95%CI=1.25–17.71, P=0.03) and 5–7 years post-RYGB 

(SMR=1.94, 95%CI=1.29–2.81, P=0.002) but not post-LAGB (Table 2).

Across all time points, the most common causes of death were cardiovascular disease 

(n=18), neoplasm, all of which were malignant, (n=13), and diabetes mellitus, endocrine, 
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blood, immune, and genitourinary disease (n=12). The number of deaths by cause of death 

are in Table 3.

The number of deaths by cause of death and time since surgery are shown in Figure 1. There 

were 10 deaths observed within 1 year of surgery, half of which were due to a cardiovascular 

cause. After that, the number of deaths in each 2-year time-period increased such that there 

were the same number of deaths occurring in the last 2 years of follow-up (n=33 5–7 years 

post-surgery) as in the 4 years before that (n=33 ≥1-<5 years post-surgery). Only one death 

due to cardiovascular disease occurred among the 33 reported 1 to 5 years post bariatric 

surgery (3% of deaths). However, cardiovascular disease deaths accounted for 12/33 (36%) 

of all deaths 5–7 years following bariatric surgery.

In the base models of pre-surgery factors predicting mortality 30 days to 7 years post-

surgery, higher BMI (ARR=1.34 per 10 kg/m2, 95%CI=1.01–1.80), sleep apnea (ARR=1.77, 

95%CI=1.04–3.00), and diabetes (ARR=1.92, 95%CI=1.16–3.19) were significantly related 

to higher risk of death, while any alcohol use was significantly related to lower risk of death 

(ARR=0.61, 95%CI=0.38–0.99). However, none of these factors was independently 

associated with post-perioperative mortality in the final model. Pre-operative older age 

(ARR=1.66 per 10 years, 95%CI=1.31–2.11), lower household income (ARR=4.40 for <

$25,000 versus ≥75,000, 95%CI=1.89–9.76), smoking (ARR=2.75, 95%CI=1.53–4.95), and 

dyslipidemia (ARR=2.19, 95%CI=1.07–4.48) were independently associated with higher 

mortality in the full model (Table 4).

Discussion

People who are eligible to undergo bariatric surgery have increased mortality risk compared 

to the general population due to excess weight and often have comorbidities that could 

reduce longevity, e.g., cardiovascular, diabetes. This study was undertaken to determine 

whether that excess risk persists following bariatric surgery since, despite substantial weight 

loss and comorbidity resolution occurring in many cases, the increased risk may not entirely 

disappear and weight regain and comorbidity reoccurrence or new onset is not uncommon.(3)

Despite the suspected increased risk for mortality among adults who have undergone 

bariatric surgery compared to the general population due to residual excess adiposity and 

related health conditions, LABS-2 participants did not have significantly higher mortality up 

to 7 years after bariatric surgery than age-, sex-, and race- similar adults from the general 

U.S. population. This was true for both surgical procedures, RYGB and LAGB, studied in 

this multi-center cohort.

A large study (N=7,862) examining mortality following laparoscopic RYGB (57.2%), 

LAGB (26.8%), and other laparoscopic bariatric procedures in New York State, reported a 

small but significant reduction in mortality across 8–14 years of follow-up when compared 

to age-, sex-, race-, and year- similar projections for the New York State population, (2.5% 

versus 3.1%, respectively; P=0.01).(22) The SMR point estimate calculated from the New 

York State study is 0.81, which is contained within the 95% confidence interval from our 

study, indicating that our results are consistent. The larger sample size, longer follow-up, and 
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exclusion of open bariatric procedures and deaths that occurred immediately after surgery 

from the New York State study may explain why they found significantly lower mortality 

and we did not. It is important to note that LABS-2, which includes sites from across the 

country, including New York City, is more geographically representative of the United 

States. Additionally, mortality in LABS-2 was verified using data from the National Death 

Index which has better coverage than the Social Security Death Index(37,38) used to ascertain 

mortality in the New York State study. In contrast, studies in Sweden and Pennsylvania that 

compared post-bariatric surgery mortality to that of a general population found higher 

mortality following bariatric surgery than in the general population.(19–22) However, this is 

unsurprising since most patients in those studies(19,20) underwent gastric banding or vertical 

banded gastroplasty which are associated with less weight loss and comorbidity resolution 

than other procedures(3,39). Finally, several previous studies reported significantly lower 

mortality among adults who underwent bariatric surgery versus matched controls 

undergoing non-surgical usual care for obesity(9,11,12). However, the difference in reference 

groups from such studies prevents comparison with the current study.

We did not find significant differences between observed and expected mortality among men 

or women. That surgery imparts a small perioperative risk is not surprising.(8) However, that 

mortality, compared to the general population, was higher 5–7 years post-surgery, 

particularly with respect to cardiovascular causes, is a novel finding that warrants further 

investigation. It may be that the mortality-related benefits of surgery are limited to 5 years 

post-surgery, but it may also be that weight regain and comorbidity recurrence(3) impart 

greater mortality risk as time since surgery increases. We previously reported significant 

weight regain and increases in the prevalence of high triglycerides and hypertension 3–7 

years following RYGB.3 Because weight regain, high triglycerides, and hypertension are 

cardiovascular disease risk factors, these findings may at least partially explain findings from 

the current study that twice as many cardiovascular disease deaths occurred 5–7 years post-

surgery than in the first 5 years following surgery.

The two leading causes of death in the LABS-2 cohort, i.e., cardiovascular disease and 

neoplasms, are consistent with the leading causes of death in the general U.S. population(40) 

and in prior reports of bariatric surgery patients.(9,13,21,24) The small number of deaths in 

LABS-2 resulted in limited statistical power to perform tests of statistical significance for 

cause-specific mortality.

Many of the factors significantly associated with mortality in this cohort (i.e., older age, 

lower income, and cigarette smoking) are consistent with associations with mortality in the 

general population.(1,41–44) For example, we found that the presence of lower income, 

cigarette smoking, and dyslipidemia at time of surgery are associated with over twice the 

risk of death 30 days to 7 years following surgery. Our findings that the specific surgical 

procedure performed was not significantly associated with mortality is also consistent with 

published literature.(14,22) With adjustment for potential confounders, we did not find that 

pre-surgery diabetes status was independently associated with mortality 30 days to 7 years 

following bariatric surgery which is consistent with one prior report(24) but in contrast to two 

others(13,22). This may be due to differences among the studies in other risk factors that were 

considered since diabetes was significantly associated with mortality in the base model 
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presented here. However, after adjusting for dyslipidemia, diabetes was no longer significant 

due to the association between those two risk factors. Of the two studies that identified pre-

surgery diabetes status as an independent risk factor for post-bariatric surgery mortality, one 

controlled for total cholesterol but not dyslipidemia(13); it was not stated for what 

comorbidities the other study controlled for(22). Although dyslipidemia is an established risk 

factor for mortality in the general population,(45) to our knowledge, this is the first study to 

demonstrate that it is also a risk factor for mortality in the bariatric surgery population, 

which tends to have a high prevalence of the disorder. Dyslipidemia is thought to influence 

mortality through cardiovascular disease, the leading cause of death in this cohort.

Several limitations should be considered. First, due to the small number of deaths for many 

specific causes, only frequencies are presented. Second, to preserve statistical power, no 

adjustment for multiple comparisons was performed which may have led to increased type I 

errors with respect to subgroup analyses. Thus, findings in subgroups would benefit from 

validation using an independent sample. While many variables were considered in the 

models assessing pre-surgery factors related to post-perioperative mortality, it is possible 

that some were missed. Furthermore, though the LABS-2 participants were from several 

geographic regions of the United States, not all regions were represented, somewhat limiting 

the validity of the comparison with the general U.S. population. However, the results may 

still be more generalizable to the U.S. population than previous reports that are limited to 

particular states within the U.S. or were performed outside of the U.S. Additionally, this 

study takes advantage of the careful data collection in LABS-2, enabling us to examine risk 

factors for mortality not always available in administrative databases.

Conclusions

Mortality during the first 7 years following bariatric surgery is not statistically significantly 

different from the mortality expected in the general U.S. population of similar age, sex and 

race. However, the number of deaths was greater than expected in the first 30 days 

immediately following surgery and 5–7 years after surgery. This is driven by the surge in 

cardiovascular disease deaths 5–7 years after surgery which may be partially explained by 

post-surgery weight regain and recurrence of comorbidities(3). In addition, in the first 7 years 

following surgery, mortality was greater than expected in the general U.S. population among 

those 35–44 years old and less than expected among those over the age of 55 at time of 

surgery. Risk factors for mortality beyond the 30-day perioperative period to up to 7 years 

after bariatric surgery (i.e., older age, lower income, cigarette smoking, and dyslipidemia) 

are also risk factors for mortality in the general adult population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Mortality ≤ 7 years after bariatric surgery is similar to the general population

• Mortality is 60% higher 5–7 years post-bariatric surgery than in general 

population

• The most common cause of death ≤ 7 years after bariatric surgery is 

cardiovascular

• Post-surgery mortality risk factors are older age, lower income, smoking, 

dyslipidemia
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Figure 1. 
Causes of death by time since bariatric surgery

White et al. Page 13

Surg Obes Relat Dis. Author manuscript; available in PMC 2020 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

White et al. Page 14

Table 1.

Pre-surgery characteristics of Longitudinal Assessment of Bariatric Surgery-2 cohort

Total
(n=2458)

RYGB
(n=1770)

LAGB
(n=610) Other

a

(n=78)

Age, years, median (Q1, Q3) 46 (37, 54) 45 (47–54) 48 (37–56) 45 (35–53)

Age group, No. (%)

 18–34 470 (19.1) 337 (19.0) 115 (18.9) 18 (23.1)

 35–44 674 (27.4) 515 (29.1) 141 (23.1) 18 (23.1)

 45–54 714 (29.0) 515 (29.1) 174 (28.5) 25 (32.1)

 55+ 600 (24.4) 403 (22.8) 180 (29.5) 17 (21.8)

Sex, No. (%)

 Female 1931 (78.6) 1413 (79.8) 465 (76.2) 53 (67.9)

 Male 527 (21.4) 357 (20.2) 145 (23.8) 25 (32.1)

Race, No. (%) No.=2433 No.=1751 No.=606 No.=76

 White 2102 (86.4) 1494 (85.3) 543 (89.6) 65 (85.5)

 Black 256 (10.5) 196 (11.2) 51 (8.4) 9 (11.8)

 Other 75 (3.1) 61 (3.5) 12 (2.0) 2 (2.6)

Annual household income, No. (%) No.=2204 No.=1589 No.=546 No.=69

 <$25,000 402 (18.2) 316 (19.9) 70 (12.8) 16 (23.2)

 $25,000–$49,999 568 (25.8) 447 (28.1) 110 (20.1) 11 (15.9)

 $50,000–$74,999 522 (23.7) 378 (23.8) 135 (24.7) 9 (13.0)

 ≥$75,000 712 (32.3) 448 (28.2) 231 (42.3) 33 (47.8)

Education, No. (%) No.=2264 No.=1635 No.=559 No.=70

 ≤ High school 521 (23.0) 385 (23.5) 125 (22.4) 11 (15.7)

 Some college 918 (40.5) 700 (42.8) 191 (34.2) 27 (38.6)

 ≥ College 825 (36.4) 550 (33.6) 243 (43.5) 32 (45.7)

Body mass index, median (Q1, Q3) 45.9(41.8,51.4) 46.6 (42.4, 52.0) 43.9(40.4,48.1) 53.4(45.4,61.8)

Any cigarette smoking, No. (%) No.=2454 No.=1766 No.=610 No.=78

 No 2130 (86.8) 1512 (85.6) 554 (90.8) 64 (82.1)

 Yes 324 (13.2) 254 (14.4) 56 (9.2) 14 (17.9)

Any alcohol use, No. (%) No.=2262 No.=1632 No.=559 No.=71

 No 926 (40.9) 704 (43.1) 196 (35.1) 26 (36.6)

 Yes 1336 (59.1) 928 (56.9) 363 (64.9) 45 (63.4)

Regular alcohol use, No. (%) No.=2262 No.=1632 No.=559 No.=71

 No 2116 (93.5) 1539 (94.3) 516 (92.3) 61 (85.9)

 Yes 146 (6.5) 93 (5.7) 43 (7.7) 10 (14.1)

AUD symptoms, No. (%) No.=2256 No.=1627 No.=564 No.=71

 No 2108 (93.4) 1521 (93.5) 521 (93.4) 66 (93.0)

 Yes 148 (6.6) 106 (6.5) 37 (6.6) 5 (7.0)

Sleep apnea, No. (%) No.=2455 No.=1768 No.=610 No.=77

 No 1167 (47.5) 854 (48.3) 272 (44.6) 41 (53.2)

 Yes 1288 (52.5) 914 (51.7) 338 (55.4) 36 (46.8)
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Total
(n=2458)

RYGB
(n=1770)

LAGB
(n=610) Other

a

(n=78)

Diabetes, No. (%) No.=2405 No.=1737 No.=595 No.=73

 No 1589 (66.1) 1122 (64.6) 418 (70.3) 49 (67.1)

 Yes 816 (33.9) 615 (35.4) 177 (29.7) 24 (32.9)

Hypertension, No. (%) No.=2408 No.=1740 No.=593 No.=75

 No 771 (32.0) 533 (30.6) 218 (36.8) 20 (26.7)

 Yes 1637 (68.0) 1207 (69.4) 375 (63.2) 55 (73.3)

Dyslipidemia, No. (%) No.=2219 No.=1606 No.=537 No.=76

 No 722 (32.5) 509 (31.7) 187 (34.8) 26 (34.2)

 Yes 1497 (67.5) 1097 (68.3) 350 (65.2) 50 (65.8)

Deep vein thrombosis/ pulmonary embolism, No. (%) No.=2229 No.=1606 No.=555 No.=68

 No 2138 (95.9) 1552 (96.6) 522 (94.1) 64 (94.1)

 Yes 91 (4.1) 54 (3.4) 33 (5.9) 4 (5.9)

AUD=Alcohol use disorder; LAGB=laparoscopic adjustable gastric band; RYGB=Roux-en-Y gastric bypass.

a
59 sleeve gastrectomy and 19 biliopancreatic diversion – duodenal switch
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