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ABSTRACT

BACKGROUND
Obesity shortens life expectancy. Bariatric surgery is known to reduce the long-
term relative risk of death, but its effect on life expectancy is unclear.

METHODS

We used the Gompertz proportional hazards regression model to compare mortal-
ity and life expectancy among patients treated with either bariatric surgery (sur-
gery group) or usual obesity care (control group) in the prospective, controlled
Swedish Obese Subjects (SOS) study and participants in the SOS reference study
(reference cohort), a random sample from the general population.

RESULTS

In total, 2007 and 2040 patients were included in the surgery group and the con-
trol group, respectively, and 1135 participants were included in the reference co-
hort. At the time of the analysis (December 31, 2018), the median duration of
follow-up for mortality was 24 years (interquartile range, 22 to 27) in the surgery
group and 22 years (interquartile range, 21 to 27) in the control group; data on
mortality were available for 99.9% of patients in the study. In the SOS reference
cohort, the median duration of follow-up was 20 years (interquartile range, 19 to
21), and data on mortality were available for 100% of participants. In total, 457
patients (22.8%) in the surgery group and 539 patients (26.4%) in the control
group died (hazard ratio, 0.77; 95% confidence interval [CI], 0.68 to 0.87; P<0.001).
The corresponding hazard ratio was 0.70 (95% CI, 0.57 to 0.85) for death from
cardiovascular disease and 0.77 (95% CI, 0.61 to 0.96) for death from cancer. The
adjusted median life expectancy in the surgery group was 3.0 years (95% CI, 1.8 to
4.2) longer than in the control group but 5.5 years shorter than in the general
population. The 90-day postoperative mortality was 0.2%, and 2.9% of the patients
in the surgery group underwent repeat surgery.

CONCLUSIONS
Among patients with obesity, bariatric surgery was associated with longer life
expectancy than usual obesity care. Mortality remained higher in both groups
than in the general population. (Funded by the Swedish Research Council and
others; SOS ClinicalTrials.gov number, NCT01479452.)
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BESITY IS ASSOCIATED WITH LIFE-

threatening diseases and premature death!

and reduces life expectancy by 5 to 20
years.!? Bariatric surgery leads to durable weight
loss and reduces the risk of cardiovascular dis-
ease, type 2 diabetes, and cancer.* In 2007, we
reported that bariatric surgery reduced overall
mortality — the primary end point in the pro-
spective, controlled Swedish Obese Subjects (SOS)
study — by 29% over a mean follow-up of 10.9
years.” Lower mortality in association with bariat-
ric surgery has also been observed in retrospec-
tive cohort studies, and a recent meta-analysis in-
dicated 41% lower all-cause long-term (22 years)
mortality.* However, a recent retrospective study
indicated that the relative risk of death remained
higher among patients who underwent bariatric
surgery than in the general background popu-
lation.”

Despite the beneficial effects of bariatric sur-
gery, only a minority of eligible patients undergo
such surgery.® It is recommended that patients
considering bariatric surgery be given appropriate
information to make an informed choice.” A ma-
jor motivation to undergo bariatric surgery is to
reduce the risks of deteriorating health and pre-
mature death.’® However, the extent to which the
reduced relative risk of death after bariatric
surgery increases the life span in patients with
obesity is unclear.

In this study, we investigated mortality over a
period of as long as three decades. In addition,
we estimated life expectancy after bariatric sur-
gery and usual obesity care in comparison with
that in the general population.

METHODS

STUDY DESIGN

Our ongoing study is conducted at 25 public
surgical departments and 480 primary health
care centers in Sweden.* Seven regional ethics
review boards in Sweden approved the study
protocol. Written or oral informed consent was
obtained from all participants.

In brief* 2010 participants who underwent
bariatric surgery and 2037 matched controls
were recruited between September 1, 1987, and
January 31, 2001 (see the Supplementary Appen-
dix, available with the full text of this article at
NEJM.org). The inclusion criteria were an age
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between 37 and 60 years and a body-mass index
(BMI, the weight in kilograms divided by square
of the height in meters) of at least 34 for men
and at least 38 for women. The exclusion criteria
were identical in the treatment groups and were
selected to enroll patients who could undergo sur-
gery.* Participants in the surgery group under-
went banding, vertical banded gastroplasty, or
gastric bypass. Participants in the control group
received conventional obesity treatment.

Our database was cross-checked against the
Swedish Population and Address Register to ob-
tain information on all deaths from the time of
study initiation until December 31, 2018, and
against the Swedish Cause of Death Register to
obtain the official (underlying) cause of death.
In addition, relevant case sheets and autopsy
reports were assessed independently by two au-
thors who were unaware of any participant’s
study-group assignment. If the study-determined
cause of death and the official cause of death
differed, the study-determined direct cause of
death was used, because the official cause of death
reflects the underlying preventable cause (e.g.,
obesity) in the chain of events leading to death."!
Data from participants who emigrated, had a
change in the obesity intervention (i.e., bariatric
surgery in control-group participants or surgery
to restore normal anatomy in surgery-group
participants), withdrew consent, or were alive at
the end of follow-up were censored on the cor-
responding date.

SOS REFERENCE STUDY

Participants from the SOS reference study, which
was conducted between 1994 and 1999, served
as a population-based reference cohort for the
present study.”> A random sample of 1135 per-
sons 37 to 60 years of age was obtained from the
Swedish population registry, and each participant
was given a questionnaire that was identical and
a health examination that was similar to those
used in this study. Participants who underwent
bariatric surgery during follow-up were not ex-
cluded from the analyses. Information on deaths
that occurred up to December 31, 2018, was ob-
tained from the Swedish Cause of Death Register.

STUDY OVERSIGHT
The first author wrote the first draft of the
manuscript. All the authors had access to the
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data, vouch for the completeness and accuracy of
the data, and agreed to submit the manuscript
for publication. The study sponsors had no role
in the interpretation of data.

STATISTICAL ANALYSES
Patients were included in the analysis according
to the intervention they received (i.e., as treated).
A sensitivity analysis with the patients included
in their assigned treatment group was also per-
formed. Data are presented as mean values with
standard deviations or as percentages. Baseline
comparisons between the groups were performed
with an analysis of covariance for continuous
variables and with Fisher’s exact test or a logis-
tic-regression model for dichotomous variables.
The differences in the changes in BMI be-
tween the surgery group and the control group
were analyzed with multilevel mixed-effects re-
gression models. The observations were consid-
ered nested within the participants. Tests for
treatment-by-time interactions were conducted to
evaluate between-group differences in changes.
Kaplan—Meier estimates of survival were cal-
culated for each group. Because the aim of the
analyses was to estimate differences in survival
in terms of life-years, a parametric approach was
adapted to model the time to death. Models based
on Weibull, generalized gamma, and Gompertz
distributions were evaluated; the Gompertz pro-
portional-hazards regression model was chosen
on the basis of Akaike’s information criteria
(Table S1 in the Supplementary Appendix). The
results are presented as hazard ratios for death
and differences in estimated median life expec-
tancy between the groups with corresponding
confidence intervals. Adjusted analyses included
adjustment for preselected predictors (age, sex,
level of education, civil status [i.e., whether the
participant was married or living with a part-
ner], smoking status, year of inclusion in the
study, BMI, waist:hip ratio, history of cardiovas-
cular disease, glucose tolerance, hypertension,
serum insulin level, serum total cholesterol level,
history of substance abuse, and history of psy-
chiatric care or psychiatric drug use). Glucose
tolerance was classified as normal (fasting blood
glucose level, <90 mg per deciliter [<5.0 mmol
per liter]), impaired fasting glucose (fasting blood
glucose level, 290 to <110 mg per deciliter [>5.0
to <6.0 mmol per liter]), or type 2 diabetes (fast-

ing blood glucose level, 2110 mg per deciliter
[>6.1 mmol per liter]).

The proportional-hazards assumption was
evaluated by assessing the interaction between
treatment and the logarithm of time. Analyses
of cause-specific mortality were conducted with
the competing-risks regression models suggest-
ed by Fine and Gray,” in which deaths for other
reasons were treated as competing events. The
number needed to treat to prevent one death
during 20 years was calculated in various sub-
groups as the reciprocal of the absolute differ-
ence in risk between the surgery group and the
control group.

The consistency of the treatment effect on
mortality was assessed in subgroups defined
on the basis of 11 baseline characteristics, includ-
ing the European SCORE (Systematic Coronary
Risk Evaluation) model.* No adjustment for mul-
tiple confidence intervals was performed. All 11
subgroup analyses are reported here.

All statistical tests were two-sided, and P val-
ues of less than 0.05 were considered to indicate
statistical significance. Stata software, version
15.1 (StataCorp), was used for all analyses.

RESULTS

PARTICIPANTS
Three patients in the surgery group did not un-
dergo the intended surgical intervention and are
therefore included in the control group. Thus, the
numbers of patients were 2007 and 2040 in the
as-treated surgery and control groups, respective-
ly. Patients in the surgery group underwent band-
ing (18%), vertical banded gastroplasty (69%), or
gastric bypass (13%). In total, 56 patients emi-
grated, 392 had a change in the obesity interven-
tion (290 control-group patients underwent bar-
iatric surgery, and 102 surgery-group patients
underwent surgery to restore normal anatomy),
3 patients withdrew consent, and 2600 patients
were alive at the end of follow-up; data from these
patients were censored on the corresponding date.
In the present study, patients in the surgery
group were younger (mean age, 47.2 vs. 48.7
years), were less likely to have a university educa-
tion, and had a higher mean BMI (42.4 vs. 40.1),
a larger mean waist:hip ratio (0.992 vs. 0.978),
higher prevalences of hypertension and diabetes,
higher mean insulin levels and total cholesterol
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Table 1. Baseline Characteristics of the Study Participants and Reference Cohort.*

Characteristic
Age —yr
Male sex — no. (%)
Body-mass index
Waist:hip ratio
Cardiovascular disease before baseline — no. (%)
Cancer before baseline — no. (%)
Hypertension — no./total no. (%)
Glucose tolerance — no./total no. (%)
Normal
Impaired
Type 2 diabetes
Insulin level — mU/liter
Total cholesterol level — mmol/liter
Daily smoking — no./total no. (%)
University education — no./total no. (%)

Married or living with a partner — no. /total
no. (%)

History of substance abuse — no. (%)

Psychiatric care or medication before baseline
—no. (%)

Surgery Group
(N=2007)

47.245.9
587 (29.2)
424245
0.992+0.078
46 (2.3)
25 (1.2)
1571/2004 (78.4)

1355/2000 (67.8)
301/2000 (15.0)
3442000 (17.2)

21.5+13.7
5.9+1.1
518/2005 (25.8)
257/2007 (12.8)
146072002 (72.9)

58 (2.9)
355 (17.7)

Control Group
(N=2040)

48.7+6.3
593 (29.1)
40.14.7
0.978+0.074
49 (2.4)
22 (1.1)
1301/2038 (63.8)

1483/2036 (72.8)
290/2036 (14.2)
263/2036 (12.9)

18.0+11.4
5.6+1.1
422/2030 (20.8)
4312040 (21.1)
1527/2029 (75.3)

50 (2.5)
324 (15.9)

Reference Cohort
(N=1135)

49.5+7.0
524 (46.2)
25.2+3.8
0.881+0.082
22 (1.9)
24 (2.1)
312/1129 (27.6)

999/1132 (88.3)
95/1132 (8.4)
38/1132 (3.4)

8.6+5.1
5.5+1.0

235/1134 (20.7)

375/1134 (33.1)

911/1133 (80.4)

* Plus—minus values are means +SD. There were imbalances (P<0.05) between the surgery and control groups with
respect to age, body-mass index, waist:hip ratio, hypertension, glucose tolerance, insulin level, total cholesterol level,
smoking status, and university education, and between the reference cohort and the control group with respect to all
variables except cardiovascular disease and smoking.

7 The body-mass index is the weight in kilograms divided by the square of the height in meters.

I Glucose tolerance was classified as normal (fasting blood glucose level, <90 mg per deciliter [<5.0 mmol per liter]), im-
paired (=90 to <110 mg per deciliter [25.0 to <6.0 mmol per liter]), or type 2 diabetes (=110 mg per deciliter [=6.1 mmol

per liter]).

levels, and a higher prevalence of smoking than
patients in the control group (Table 1).

The SOS reference cohort was older and had
a higher percentage of men than the control
group in the present study; the BMI was lower,
the prevalences of hypertension and diabetes
were lower, and a university education was more
common than in the control group (Table 1).
However, a history of cancer was more common
in the reference cohort. A total of 5 of 1135 par-
ticipants (0.4%) from the reference cohort under-
went bariatric surgery during follow-up.

BMI CHANGES DURING FOLLOW-UP
BMI over the duration of up to 20 years of fol-
low-up in the present study is shown in Figure 1.

Changes in BMI were small on average in the
control group. In the surgery group, a mean BMI
reduction of approximately 11 was observed 1 year
after surgery, followed by a gradual weight re-
gain on average until year 8. Thereafter, the mean
BMI stabilized at approximately 7 less than the
baseline BMI.

OVERALL MORTALITY AND LIFE EXPECTANCY

In the present study, the median duration of
follow-up for mortality was 24 years (interquar-
tile range, 22 to 27) in the surgery group and 22
years (interquartile range, 21 to 27) in the con-
trol group, and data on mortality were available
for 99.9% of patients. In the reference cohort,
the median duration of follow-up was 20 years
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(interquartile range, 19 to 21) and data on mor-
tality were available for 100% of participants.

Figure 2 shows cumulative survival rates and
predicted survival based on a model of the time
to death. During follow-up, there were 457 deaths
in the surgery group, 539 deaths in the control
group, and 125 deaths in the reference cohort,
which corresponded to a number of deaths per
1000 person-years of 10.7 (95% confidence in-
terval [CI], 9.7 to 11.7) and 13.2 (95% CI, 12.1 to
14.3) in the surgery and control groups, respec-
tively, and 5.2 (95% CI, 4.4 to 6.2) in the refer-
ence cohort (Table 2). Mortality was lower in the
surgery group than in the control group (hazard
ratio, 0.77; 95% CI, 0.68 to 0.87; P<0.001) and
was also lower in the reference cohort than in
the control group (hazard ratio, 0.44; 95% CI,
0.31 to 0.48; P<0.001).

Similar results were obtained in sensitivity
analyses based on as-assigned surgery and con-
trol groups (Table S2). After adjustment for
baseline risk factors, the hazard ratio for the
comparison of the surgery group with the con-
trol group was 0.70 (95% CI, 0.61 to 0.81;
P<0.001), and the hazard ratio for the compari-
son of the reference cohort with the control
group was 0.38 (95% CI, 0.31 to 0.47; P<0.001).
There was no indication of violation of the pro-
portional hazards assumption (P=0.40 for the
test of interaction with time).

The median life expectancy was 2.4 years
(95% CI, 1.2 to 3.5) longer in the surgery group
than in the control group (P<0.001) (adjusted
difference, 3.0 years; 95% CI, 1.8 to 4.2; P<0.001)
and was 7.4 years (95% CI, 5.4 to 9.4) longer in
the reference cohort than in the control group
(P<0.001) (adjusted difference, 8.5 years; 95% CI,
6.4 to 10.5; P<0.001). In the surgery group, the
median life expectancy was 5.5 years (95% CI,
3.4 to 7.6) shorter (adjusted difference) than in
the reference cohort (P<0.001).

CAUSES OF DEATH

The most common causes of death in the present
study were cardiovascular diseases (388 deaths)
and cancers (301 deaths) (Table S3). Cardiovas-
cular diseases caused 167 deaths in the surgery
group and 221 in the control group; the hazard
ratios for the surgery group as compared with
the control group were 0.70 (95% CI, 0.57 to
0.85) for any cardiovascular disease, 0.51 (95%
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Figure 1. Body-Mass Index over a Period of 20 Years in the Control

and Surgery Groups.

Lines are estimated means from a mixed model with adjustment for sex and
age. Dots represent observed values from individual participants. The y
axis is truncated at a body-mass index (the weight in kilograms divided by
the square of the height in meters) of 20 and of 55, but all observations
were used in the estimation of means.
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Figure 2. Survival in the Surgery and Control Groups and in the Reference
Cohort.

Shown are the Kaplan—Meier estimate of survival (opaque lines) and the
estimate of survival from an unadjusted Gompertz regression model ex-
trapolated up to 40 years (fainter lines).
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Table 2. Mortality, Hazard Ratios, and Differences in Median Life Expectancy from a Gompertz Proportional-Hazards
Regression Model.
Surgery Group Control Group Reference Cohort
Measure (N=2007) (N=2040) (N=1135)
Mortality
No. of deaths 457 539 125
No. of person-yr 42,814 40,912 24,112
Deaths per 1000 person-yr (95% Cl) 10.7 (9.7-11.7) 13.2 (12.1-14.3) 5.2 (4.4-6.2)
Hazard ratio (95% Cl) 0.77 (0.68-0.87) Reference 0.44 (0.31-0.48)
P value <0.001 <0.001
Adjusted hazard ratio (95% Cl)* 0.70 (0.61-0.81) Reference 0.38 (0.31-0.47)
P value <0.001 <0.001
Life expectancy
Difference in median life expectancy (95% Cl) — yr 2.4 (1.2-3.5) Reference 7.4 (5.4-9.4)
P value <0.001 <0.001
Adjusted difference in median life expectancy 3.0 (1.8-4.2) Reference 8.5 (6.4-10.5)
(959% Cly — yr=
P value <0.001 <0.001

* Comparisons between the surgery group and the control group were adjusted for age, sex, level of education, marriage
or partner status, smoking status, year of inclusion, body-mass index, waist:hip ratio, history of cardiovascular disease,
glucose tolerance (normal, impaired, or type 2 diabetes), hypertension, insulin level, total cholesterol level, history of
substance abuse, and history of psychiatric care or psychiatric drug use. The comparison between the reference cohort
and the control group was adjusted for age, sex, smoking status, and year of inclusion.

CI, 0.33 to 0.79) for myocardial infarction, 0.52
(95% CI, 0.31 to 0.88) for heart failure, and
0.45 (95% CI, 0.24 to 0.84) for stroke. There were
135 and 165 deaths caused by cancers in the
surgery group and the control group, respectively
(hazard ratio, 0.77; 95% CI, 0.61 to 0.96). Further-
more, 38 deaths in the surgery group and 20
deaths in the control group were caused by fac-
tors other than disease (alcoholism, suicide, and
trauma) (hazard ratio, 1.85; 95% CI, 1.08 to 3.17).

Since life expectancy was shorter in the sur-
gery group than in the reference cohort, we
compared causes of death between these groups
to determine which life-threatening diseases
remained overrepresented in the surgery group
(Table S4). The hazard ratio for death from car-
diovascular causes in the surgery group as com-
pared with the reference cohort was 2.64 (95%
CI, 1.78 to 3.91); the most common cardiovascu-
lar causes of death were myocardial infarction,
heart failure, and sudden death. The hazard ra-
tio for noncardiovascular causes of death in the
surgery group as compared with the reference
cohort was 1.50 (95%, 1.18 to 1.91); these causes

of death were mainly infections, complications
after surgery, and other factors (alcoholism, sui-
cide, and trauma).

SUBGROUP ANALYSES AND ADVERSE EVENTS
Overall mortality after bariatric surgery as com-
pared with usual care in subgroups defined
according to baseline risk factors is shown in
Figure S1. The treatment benefit of bariatric
surgery with respect to overall mortality was
similar in high-risk and low-risk subgroups.
Table 3 shows adverse events that occurred
during the 90 days after bariatric surgery. With-
in 90 days, 5 patients (0.2%) died, 59 (2.9%)
underwent repeat surgery, and 292 (14.5%) had
at least one complication.

DISCUSSION

In 2007, our group provided prospectively col-
lected data showing that mortality in a group of
patients who underwent bariatric surgery was
lower than in a matched control group of pa-
tients who were given usual care.’ After an ad-
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Table 3. Deaths and Complications during the First 90 Days
after Bariatric Surgery in the SOS Study.
Surgery Group

Adverse Event (N=2007)

no. of patients (%)
Death 5(0.2)
Pulmonary event 89 (4.4)
Thromboembolism 16 (0.8)
Vomiting 61 (3.0)
Wound infection 43 (2.1)
Other infection 28 (1.4)
Hemorrhage 26 (1.3)
Anastomotic leak, peritonitis, or 30 (1.5)

abscess

lleus 10 (0.5)
Wound dehiscence 14 (0.7)
Other complication 21 (1.0)
At least one complication 292 (14.5)
Repeat surgery during the first 90 days 59 (2.9)

ditional 13 years of follow-up, we now report
that the difference in mortality persisted and
that bariatric surgery was associated with a
lower risk of death from both cardiovascular
diseases and cancer. In addition, we show that
life expectancy among patients with obesity who
were given usual care was approximately 8 years
shorter than in the general population, and this
difference was decreased by bariatric surgery,
which was associated with life expectancy that
was approximately 3 years longer than that as-
sociated with usual care.

The mean increase in life expectancy after an
intervention used for prevention of an outcome
is generally lowest in populations at average
risk, higher in populations with an elevated risk,
and greatest among persons with established
disease.”® When viewed in the context of life-
years gained with a variety of interventions in
populations at elevated risk,® the 3-year mean
prolongation of life after bariatric surgery in our
study is large. However, the SOS study at base-
line includes persons who have an elevated risk
of serious and potentially life-threatening dis-
eases, as well as persons with established condi-
tions, such as type 2 diabetes and hypertension.’
Therefore, it is important to emphasize that the

reported gain in life expectancy is for our entire
study population and cannot be translated into
a survival benefit for a particular patient or for
other populations beyond the study participants.

The 8-year-shorter life expectancy in the con-
trol group than in the general Swedish popula-
tion is within the range previously reported for
persons with severe obesity relative to those of
healthy weight.® Although life expectancy was
longer in association with bariatric surgery, sur-
vival was still lower than in the general popula-
tion. This finding is consonant with a recent re-
port from the Nordic countries showing that
overall mortality among patients who had un-
dergone bariatric surgery remained higher than
in the general population.” Possible explanations
for the remaining higher mortality in the sur-
gery group include the above-normal BMI even
after bariatric surgery, irreversible effects of
obesity-related metabolic dysfunction that may
have begun processes that lead to atherosclero-
sis or microvascular disease, and surgical com-
plications and other factors causing death (alco-
holism, suicide, and trauma). More frequent
occurrence of alcoholism, suicide, and trauma'®'®
and a larger number of related deaths have pre-
viously been observed among patients with obe-
sity who undergo bariatric surgery than among
those who do not undergo surgery.” In the SOS
study, we have found a higher risk of alcohol
abuse, suicide and self-harm, and serious fall-
related injuries among patients with obesity who
have undergone bariatric surgery than among
those who have not.?*2

A limitation of the present study is that the
intervention of bariatric surgery was not random-
ly assigned because of ethical considerations in
the 1980s related to high postoperative mortality
at that time.* Today, bariatric surgery is viewed as
a treatment with risks similar to those of chole-
cystectomy and hysterectomy,?* and randomiza-
tion has been used in trials designed to examine
remission of type 2 diabetes.”>?® However, data
on survival from randomized, controlled trials
are lacking. In the foreseeable future, we will
therefore have to rely on large observational
studies to estimate the effects of bariatric sur-
gery on longevity.” Another limitation of the
present study is that it included surgical tech-
niques that are rarely used today. However, the
inclusion of older methods is difficult to avoid
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in studies with long follow-up periods. Our study
is also limited by the age of the patients at inclu-
sion. It is possible that the average gain in life
expectancy would be greater in a younger study
population than in the middle-aged cohort we
have examined. However, our study shows that
the benefit of bariatric surgery with respect to
mortality persists in our aging cohort.

A major strength of our study is the virtually
complete long-term follow-up of surgically treat-
ed patients with obesity and matched controls,
which enables reliable estimation of the treat-
ment benefit of bariatric surgery in terms of life
expectancy. Although many studies have shown
that bariatric surgery is associated with a benefit
with respect to the relative risk of death, our
study, with its lengthy follow-up period, provides
an estimate of life-years gained in association
with surgery.

We attempted to identify groups of patients
who may have particularly benefited from sur-
gery, because such subgrouping can be used to
classify patients who might be considering sur-
gery into categories with high or low treatment
benefit in terms of gains in life-years. However,
the treatment benefit of bariatric surgery was
surprisingly even across subgroups defined on
the basis of classic risk factors (including BMI-
related and cardiovascular risk factors, such as
hypertension or cholesterol level). Thus, when it
comes to longevity, we would infer that classic
risk factors cannot be used for precision medi-
cine. However, it is well known that genetic pre-
disposition contributes to obesity,” and body-
weight and body-composition responses to
changes in energy balance are heritable traits.?*?

We speculate that future studies will reveal ge-
netic markers that predict treatment response,
thereby facilitating the decision-making process.
In addition, it is possible that improvements in
the identification of patients who are at increased
risk for substance abuse or self-harm could fur-
ther improve survival in association with bariat-
ric surgery through targeted follow-up or advis-
ing against surgical treatment.

In our study, bariatric surgery was associated
with lower overall mortality than usual obesity
care. In middle-aged patients with severe obesity,
life expectancy was approximately 3 years longer
among patients who underwent surgery than
among those who received usual care.
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