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A BS TR AC T

Background

Although gastric bypass surgery accounts for 80% of bariatric surgery in the United 
States, only limited long-term data are available on mortality among patients who 
have undergone this procedure as compared with severely obese persons from a 
general population.

Methods

In this retrospective cohort study, we determined the long-term mortality (from 
1984 to 2002) among 9949 patients who had undergone gastric bypass surgery and 
9628 severely obese persons who applied for driver’s licenses. From these subjects, 
7925 surgical patients and 7925 severely obese control subjects were matched for 
age, sex, and body-mass index. We determined the rates of death from any cause and 
from specific causes with the use of the National Death Index.

Results

During a mean follow-up of 7.1 years, adjusted long-term mortality from any cause 
in the surgery group decreased by 40%, as compared with that in the control group 
(37.6 vs. 57.1 deaths per 10,000 person-years, P<0.001); cause-specific mortality in 
the surgery group decreased by 56% for coronary artery disease (2.6 vs. 5.9 per 10,000 
person-years, P = 0.006), by 92% for diabetes (0.4 vs. 3.4 per 10,000 person-years, 
P = 0.005), and by 60% for cancer (5.5 vs. 13.3 per 10,000 person-years, P<0.001). 
However, rates of death not caused by disease, such as accidents and suicide, were 
58% higher in the surgery group than in the control group (11.1 vs. 6.4 per 10,000 
person-years, P = 0.04).

Conclusions

Long-term total mortality after gastric bypass surgery was significantly reduced, par
ticularly deaths from diabetes, heart disease, and cancer. However, the rate of death 
from causes other than disease was higher in the surgery group than in the control 
group.
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Several studies have shown a positive 
association between obesity and an increased 
rate of death, with an even greater risk of 

death among persons with a body-mass index 
(BMI, the weight in kilograms divided by the 
square of the height in meters) of 35 or more, as 
compared with those with a BMI of 30 to 34.1-3 
However, the evidence is less clear as to whether 
weight loss reduces mortality.4,5 Although substan
tial and sustained weight loss follows bariatric 
surgery,6 limited data are available regarding long-
term death rates after such surgery,7-13 and avail-
able studies have certain methodologic limita-
tions. Elsewhere in this issue of the Journal, the 
Swedish Obesity Subjects (SOS) study group11 re-
ports mortality results after surgical interven-
tion for weight loss. However, gastric bypass ac-
counted for only 13% of procedures in the SOS 
study, whereas 68% of the procedures were verti-
cal banded gastroplasty, which generally results in 
less weight loss than gastric bypass and is now 
performed infrequently. Thus, data on long-term 
mortality are needed for gastric bypass surgery.14

In light of the limited long-term data on mor-
tality after bariatric surgery and the recent in-
crease in bariatric surgery in the United States,15‑17 
we undertook a retrospective cohort study to 
compare long-term (18-year) rates of death from 
any cause and from specific causes in a large 
cohort of subjects who had undergone gastric 
bypass surgery, as compared with a group of 
severely obese control subjects from the general 
population in Utah.

Me thods

Study Groups

We evaluated subjects for inclusion in two study 
groups: a consecutive series of 9949 patients who 
had undergone Roux-en-Y gastric bypass surgery 
between 1984 and 2002, performed by a single 
Utah surgical practice of six experienced bariatric 
surgeons, and 9628 markedly obese adults (with 
a self-reported BMI of 35 or more) who were ran-
domly selected from among applicants for a driv-
er’s license or identification (ID) card. From these 
groups, we matched 7925 subjects in the surgery 
group with 7925 subjects in the control group. 
This one-to-one matching was based on the fol-
lowing variables: sex, BMI (presurgical measure-
ment in the surgery group and self-reported BMI 
at the time of the license application, which was 

corrected for self-reporting bias before matching, 
as detailed below), and age and year (both at the 
time of surgery and of license application). Age 
was matched within 5-year categories, and BMI 
was matched according to the intervals of 33 to 
44, 45 to 54, and 55 or more. Numbers of total 
and matched subjects for all years are shown in 
Figure 1.

Control subjects were identified from records 
of applications for Utah driver’s licenses and state 
ID cards that were available on microfilm for the 
years from 1984 to 1994 and in electronic files 
for the years 1995 to 2002. With the use of micro-
film readers, 1,655,094 records were scanned by 
hand to obtain 16,395 control subjects with a 
self-reported BMI of 35 or more for the years 
1984 to 1994, and 2,610,801 records were searched 
electronically to obtain 67,062 control subjects 
for the years 1995 to 2002. Data on height, 
weight, name, date of birth, sex, application date, 
and Social Security number were extracted. There 
was excellent matching of subjects for the sur-
gery group and the control group with the use 
of the electronic portion of the driver’s license 
file. However, despite the extraction of 1.6 mil-
lion microfilm records, the number of identified 
severely obese control subjects was insufficient to 
match all subjects in the surgery group for the 
years 1984 to 1994.

To correct for possible error in reporting height 
and weight on driver’s license applications, rec
ords of all subjects in the surgery group were 
compared with the electronic files for their ap-
plications for a Utah driver’s license. There were 
592 matches of subjects in the surgery group (68% 
of whom were women) whose driver’s-license 
renewal had occurred less than 5 years before 
their gastric bypass surgery (average, 1.8 years). 
The BMI of these subjects, calculated in the clinic 
just before their surgery, was compared with the 
self-reported BMI on their applications. We then 
used regression equations of self-reported and 
measured BMI specific for men and women to 
correct the self-reported BMI for each driver’s li-
cense applicant before matching this subject with 
one in the surgery group (see data in the Supple-
mentary Appendix, which is available with the 
full text of this article at www.nejm.org).

To minimize the potential for selecting a 
control subject who had undergone gastric by-
pass surgery, all driver’s-license applicants were 
screened against the entire surgery group and 
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against a registry of patients who had undergone 
gastric bypass surgery in Utah hospitals between 
1992 and 2002. Potential control subjects match-
ing those in either database of patients who had 
undergone gastric bypass were eliminated from 
the follow-up study.

To ensure that exclusion of unmatched sub-
jects in the surgery group and the control group 
did not introduce bias, the rate of death for all 
subjects was compared with that of the matched 
subgroup. Control subjects were also rematched 
to subjects in the surgery group with the use of 
their self-reported BMI (not their BMI corrected 
by regression equations) to estimate the magni-
tude of the effect of the BMI adjustment on mor-
tality. All subjects were linked to the Utah Can-
cer Registry, part of the National Cancer Institute’s 
Surveillance, Epidemiology, and End Results pro-
gram, so that additional analyses could be per-
formed excluding prevalent baseline cancer. Be-
cause it was unclear how weight loss induced by 
gastric bypass surgery would improve the short-
term risk of death from cancer, additional mortal
ity analysis was performed eliminating all deaths 
from cancer occurring within the first 5 years 
after baseline. The percentages of subjects report-
ing a Social Security number differed between the 
study groups (86% in the surgery group and 99% 
in the control group). To investigate any possible 
introduction of bias from the use of incomplete 
matching data for the NDI search, we performed 
additional analyses that included only subjects 
with reported Social Security numbers. Finally, 
analyses were performed comparing mortality 
within BMI subgroups (<45 and ≥45).

The study was approved by the institutional 
review board at the University of Utah, which 
granted a waiver of consent because no subjects 
were contacted for this study. Confidentiality 
safeguards established by federal and state gov-
ernments were maintained throughout the study 
period.

Primary and Secondary Outcomes

The primary outcome was death from any cause. 
Secondary outcomes were death from various 
specific causes. Causes of death were obtained 
from the National Death Index (NDI) and cate-
gorized with the use of the International Classifica-
tion of Diseases, Ninth Revision and Tenth Revision 
(ICD-9 and ICD-10) (Table 1 of the Supplementary 
Appendix). The NDI obtains all death-certificate 

data from all states in the United States. Data sent 
to the NDI included name, sex, date of birth, and 
Social Security number (when available). The most 
probable matches between subjects in the two 
study groups and NDI’s records were obtained 
according to the published recommendations 
from the NDI.18

Statistical Analysis

We compared the risk of death in the two study 
groups with the use of Cox proportional-hazards 
regression analysis. Baseline was defined as the 
date of gastric bypass surgery or of license appli-
cation for the control group. Survival time was 
computed as the difference between the baseline 
date and the date of death for decedents or Janu-
ary 1, 2003, for survivors. All models included 
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Figure 1. Total Numbers of Subjects and Matched Pairs in the Surgery Group 
and the Control Group (1984–2002).

The numbers of control subjects are the numbers extracted from either 
microfilm or electronic records of driver’s-license applications in Utah.
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sex, baseline age, year of surgery or license appli-
cation, and a cubic polynomial of the baseline 
BMI. Coefficients for the squares and cubes of 
age were not significant. Survival curves were 
produced on the basis of Kaplan–Meier analysis. 
Differences in mortality among BMI subgroups 
were tested with the log-rank statistic. Absolute 
unadjusted death rates are presented as deaths per 
10,000 person-years of follow-up. Analyses were 
completed with the use of SAS software, version 
9.1. P values and 95% confidence intervals are 
two-sided, and a P value of less than 0.05 was 
considered to indicate statistical significance.

R esult s

Table 1 shows age, BMI, sex, and death and sur-
vival data for all subjects and those in the two 
matched study groups. There were no significant 
differences between the study groups in baseline 
age and average length of follow-up. The mean 
BMI differed significantly between the matched 
study groups (45.3 in the surgery group and 46.7 
in the control group, P<0.001). During a mean of 
7.1 years of follow-up (18 years total), there were 
213 deaths in the surgery group and 321 deaths in 
the control group. In the matched groups, death 
rates during the first year were similar in the two 
groups, with 42 deaths in the surgery group 

(0.53%) and 41 deaths in the control group (0.52%) 
(Table 1). The distribution and unadjusted abso-
lute rates of underlying causes of deaths among 
all matched subjects are shown in Table 2.

After covariate adjustment, the rate of death 
from any cause was 40% lower in the surgery 
group than in the control group (hazard ratio, 
0.60; 95% confidence interval [CI], 0.45 to 0.67; 
P<0.001) (Table 3); without covariate adjustment, 
the rate of death was 34% lower in the surgery 
group. In addition, death rates were lower for all 
diseases combined (52%, P<0.001), diabetes (92%, 
P = 0.005), coronary artery disease (59%, P = 0.006), 
and cancer (60%, P = 0.001) (Table 3). Deaths not 
caused by disease (including suicide, accidents 
not related to drugs, poisonings of undetermined 
intent, and other deaths) were 1.58 times as great 
in the surgery group as in the control group 
(P = 0.04). After a mean follow-up of 7.1 years, in 
the surgery group, 171 deaths from disease were 
prevented per 10,000 operations. On the other 
hand, there was an increase of 35 non–disease-
related deaths per 10,000 operations, for a net 
prevention of 136 deaths. The results of analyses 
for all subjects were similar to those for the 
matched groups.

Figure 2 shows survival status for subjects in 
the two study groups according to the BMI (<45 
or ≥45). Among subjects with a BMI of less than 
45, the hazard ratio for death from any cause in 
the surgery group as compared with the control 
group was 0.72 (95% CI, 0.53 to 0.99; P = 0.05), 
as compared with a hazard ratio of 0.56 (95% CI, 
0.43 to 0.74; P<0.001) for those in the surgery 
group who had a BMI of 45 or more.

When subjects in the two study groups were 
matched without correcting for the self-reported 
BMI of subjects in the control group, the results 
showed a reduction of 46% in the rate of death 
from any cause (hazard ratio, 0.54; 95% CI, 0.45 
to 0.65; P<0.001). (See Tables 2, 3, and 4 of the 
Supplementary Appendix.)

After all deaths from cancer that occurred 
within the first 5 years after baseline were exclud
ed, the reduction in the rate of death from any 
cause in the surgery group was 36% (P<0.001), 
and the reduction in the rate of death from 
cancer was 46% (P = 0.05) (Table 5 of the Supple-
mentary Appendix). The prevalence of cancer at 
baseline, which was determined by linking all 
subjects to the Utah Cancer Registry, did not 
differ significantly either between the matched 

Table 1. Characteristics of Subjects in the Study Groups (1984–2002).*

Characteristic All Subjects Matched Subjects

Surgery 
Group

Control  
Group

Surgery 
Group

Control 
Group

No. of subjects 9949 9628 7925 7925

Female sex — % 86 84 84 84

Age — yr 39.3±10.3 39.3±10.8 39.5±10.5 39.3±10.6

BMI† 44.9±7.6‡ 47.4±6.5 45.3±7.4‡ 46.7±6.3

Deaths — no. (%) 

Total 288 (2.9) 425 (4.4) 213 (2.7) 321 (4.1)

During first year 56 (0.56) 54 (0.56) 42 (0.53) 41 (0.52)

Follow-up

Mean — yr 7.8 7.2 7.1 7.1

Person-yr 77,379 69,504 56,618 56,237

*	Plus–minus values are means ±SD.
†	The body-mass index (BMI, the weight in kilograms divided by the square of 

the height in meters) was calculated from measured weight and height in the 
surgery group and from the self-reported BMI corrected with the use of sex-
specific regression in the control group.

‡	P<0.001 for the comparison with the control group.
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subjects in the two study groups (1.67% in the 
surgery group and 1.59% in the control group, 
P = 0.71) or between all subjects in the two groups 
(1.61% and 1.63%, respectively; P = 0.91). After 
the exclusion of prevalent cancers at baseline, in 
the matched surgery group, the reduction in the 
rate of death from any cause was 38% (hazard 
ratio, 0.62; 95% CI, 0.51 to 0.74; P<0.001), and the 
reduction in the rate of death from cancer was 
61% (hazard ratio, 0.39; 95% CI, 0.24 to 0.64; 
P<0.001). Without the exclusion of prevalent 
cancers or deaths from cancer occurring during 
the first 5 years, the reduction in the rate of 
death from any cause was 40%, and the reduc-
tion in the rate of death from cancer was 60%.

Analyses of death according to sex for the 
matched groups are detailed in Table 6 of the 
Supplementary Appendix. The hazard ratio for 
death from any cause for subjects in the surgery 
group as compared with the control group was 
0.44 (95% CI, 0.31 to 0.63; P<0.001) for men and 
0.68 (95% CI, 0.54 to 0.85; P<0.001) for women. 
The difference in the reduction in the rate of 
death between men and women appeared to be 

due to smaller hazard ratios for cardiovascular 
disease, cancer, and nondisease causes in men.

Discussion

In our study, we examined the records of patients 
who had undergone gastric bypass surgery to deter
mine their long-term risk of death, as compared 
with that of a population control group in which 
weight was self-reported. The estimated number 
of lives saved after a mean follow-up of 7.1 years 
was 136 per 10,000 gastric bypass surgeries.

Despite evidence of an increased risk of death 
among obese persons,1-3 mortality studies of obese 
subjects who lost weight without surgical inter-
vention have been inconclusive.19 Bariatric surgery 
is reported to be the most effective option for 
weight loss in the severely obese.20 Therefore, 
patients who have undergone bariatric surgery are 
a promising cohort for exploring the association 
between the risk of death and weight loss.

However, only limited data from studies with 
varying results are available on long-term mortal-
ity after bariatric surgery, and the survival data 

Table 2. Distribution of Deaths and Death Rates per 10,000 Person-Years, According to Study Group.*

End Point All Subjects Matched Subjects

Surgery Group
(N = 9949)

Control Group
(N = 9628)

Surgery Group
(N = 7925)

Control Group
(N = 7925)

no.
no./10,000 
person-yr no.

no./10,000 
person-yr no. 

no./10,000 
person-yr no. 

no./10,000 
person-yr

All causes of death 288 37.2 425 61.1 213 37.6 321 57.1

All deaths caused by disease 198 25.6 380 54.7 150 26.5 285 50.7

Cardiovascular disease 66 8.5 134 19.3 55 9.7 104 18.5

Coronary artery disease 17 2.2 46 6.6 15 2.6 33 5.9

Heart failure 2 0.3 7 1.0 2 0.4 6 1.1

Stroke 9 1.2 14 2.0 7 1.2 11 2.0

Other cardiovascular disease 38 4.9 67 9.6 31 5.5 54 9.6

Diabetes 2 0.3 24 3.5 2 0.4 19 3.4

Cancer 42 5.4 102 15.0 31 5.5 73 13.3

Other diseases 88 11.4 120 17.0 62 11.0 89 15.5

All nondisease causes 90 11.6 45 6.5 63 11.1 36 6.4

Accident unrelated to drugs 29 3.7 19 2.7 21 3.7 17 3.0

Poisoning of undetermined intent 15 1.9 4 0.6 9 1.6 4 0.7

Suicide 21 2.7 8 1.2 15 2.6 5 0.9

Other nondisease cause 25 3.2 14 2.0 18 3.2 10 1.8

*	Deaths that were caused by disease include all deaths minus those caused by accidents unrelated to drugs, poisonings of undetermined 
intent, suicides, and other nondisease deaths.
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from the SOS study are only now being reported.11 
In our study, the death rate (2.7%), mean length 
of follow-up (7.1 years), mean age at entry (39.5 
years), and percentage of women (84%) among 
matched subjects most closely resemble the re-
sults reported by Zhang et al. (3.5%, 8.3 years, 
38.9 years, and 87%, respectively).10 Death rates 
for subjects in control groups that were reported 
by Flum and Dellinger8 (16.3%) and Christou et 
al.9 (6.2%) were higher than that in our study 
(4.1%), a factor that might be related to the use 
of medical patients as control subjects in the 
other two studies. However, in this pair of stud-
ies, ICD-9 codes indicating morbid obesity were 
used, but no data were available on BMI, and both 
studies involved older subjects (47 years, vs. 39 
years in our study) and fewer women (64% vs. 
84%); in addition, Utah death rates are among 
the lowest in the United States. Christou et al. 
reported that among patients who had undergone 
gastric bypass surgery, the rate of death from any 
cause decreased by 89% after a mean follow-up of 
2.6 years, as compared with the rate among con-
trol subjects.9 Flum and Dellinger reported a 33% 
reduction in the rate of death from any cause af-
ter gastric bypass surgery, as compared with the 
rate among control subjects, after a mean follow-

up of 4.4 years,8 which was similar to the adjust
ed 40% reduction in the rate of death from any 
cause after 7.1 years in the matched groups in 
our study.

The prospective SOS study showed a reduction 
in overall mortality in the surgery group, as com-
pared with matched subjects in the control group 
(adjusted hazard ratio, 0.71; P = 0.01).11 Although 
only 13% of the subjects in the surgery group of 
the SOS study underwent gastric bypass surgery, 
this study showed reduced long-term mortality 
after surgically induced weight loss.11

In our study, during the first year after sur-
gery, 0.53% of subjects in the surgery group died, 
which was similar to the rate in the control group 
(0.52%). Despite surgery-specific complications 
leading to death, the combined risk of death as-
sociated with both surgery and obesity did not 
differ from the rate of death for subjects in the 
control group. A possible contribution to this low 
rate of death during the first year is the fact that 
the center where subjects underwent surgery has 
performed more than 12,000 gastric bypass op-
erations since 1979.

Certain limitations and biases remain in our 
study. The absence of follow-up medical history 
prevented us from knowing whether surgical pa-

Table 3. Hazard Ratios for Death in the Surgery Group as Compared with the Control Group.*

End Point All Subjects Matched Subjects

Hazard Ratio (95% CI) P Value Hazard Ratio (95% CI) P Value

All causes of death 0.63 (0.53–0.74) <0.001 0.60 (0.45–0.67) <0.001

All deaths caused by disease 0.49 (0.41–0.59) <0.001 0.48 (0.38–0.59) <0.001

Cardiovascular disease 0.50 (0.36–0.69) <0.001 0.51 (0.36–0.73) <0.001

Coronary artery disease 0.36 (0.20–0.65) <0.001 0.41 (0.21–0.78) 0.006

Heart failure 0.38 (0.08–1.82) 0.22 0.59 (0.11–3.15) 0.54

Stroke 0.52 (0.20–1.34) 0.18 0.43 (0.14–1.30) 0.14

Other cardiovascular disease 0.59 (0.38–0.89) 0.01 0.57 (0.35–0.91) 0.02

Diabetes 0.10 (0.02–0.46) 0.003 0.08 (0.01–0.47) 0.005

Cancer 0.38 (0.25–0.57) <0.001 0.40 (0.25–0.65) <0.001

Other diseases 0.65 (0.48–0.87) 0.005 0.56 (0.39–0.81) 0.002

All nondisease causes 1.76 (1.19–2.58) 0.004 1.58 (1.02–2.45) 0.04

Accident unrelated to drugs 1.34 (0.72–2.49) 0.36 1.22 (0.62–2.38) 0.56

Poisoning of undetermined intent 3.80 (1.29–12.0) 0.02 1.82 (0.51–6.54) 0.36

Suicide 1.71 (0.69–4.25) 0.25 2.03 (0.66–6.27) 0.22

Other nondisease cause 1.64 (0.82–3.28) 0.16 1.69 (0.75–3.82) 0.21

*	Deaths that were caused by disease include all deaths minus those caused by accidents unrelated to drugs, poisonings  
of undetermined intent, suicides, and other nondisease deaths. Hazard ratios were adjusted for sex, age, and corrected 
body-mass index.
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tients entering the medical care system were more 
aggressively treated for health issues after gastric 
bypass surgery, perhaps favorably influencing 
mortality. However, studies of patients after bar-
iatric surgery have shown a reduction in obesity-
related illnesses,21-23 suggesting that patients need
ed less follow-up medical care after surgery.

The baseline health status of patients seeking 
gastric bypass surgery, as compared with that of 
control subjects, is also unknown. In an ongoing 
prospective study of complications in 423 subjects 
who underwent gastric bypass surgery and 321 
severely obese control subjects, we have found no 
significant baseline differences in the smoking 
history or the presence or absence of hyperten-
sion, diabetes, dyslipidemia, or sleep apnea,24 sug
gesting that the characteristics of subjects in the 
two study groups in this mortality study were 
probably similar at baseline. Surgeons in this 
study denied surgery to less than 1% of subjects 
because of preexisting health conditions, suggest
ing that a bias with respect to health status was 
limited to very few patients. It is possible that 
severely obese persons who did not seek gastric 

bypass surgery were less likely to make healthy 
lifestyle choices, resulting in a rate of death high
er than that for persons who underwent surgery.

In our study, limiting the comparison of 
matched subjects in the two study groups to 
those with available Social Security numbers had 
little effect on the hazard ratio for death from 
any cause in the surgery group (0.60 for all 
matched subjects and 0.63 for all matched sub-
jects with Social Security numbers), suggesting 
that bias from missing Social Security numbers 
was minimal. We acknowledge that death certifi-
cates are not entirely accurate so that cause-
specific hazard ratios may be approximations. 
However, we assume that errors present on death 
certificates would be similar in the two groups.

Since data on weight at the time of death 
were not available, we could not analyze the risk 
of death according to the amount of weight lost. 
In addition, only self-reported baseline weight was 
available for the control group. Studies reporting 
differences between actual and self-reported height 
and weight25,26 indicate that women are more 
likely to underreport body weight than are men 
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Figure 2. Survival According to BMI in the Surgery Group and the Control Group. 
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and that underreporting of weight is greater with 
increasing BMI.27 To reduce self-reported BMI 
bias, we developed sex-specific regression equa-
tions for BMI correction. Without BMI correction 
for the control subjects before matching, the re-
duction in death from any cause in the surgery 
group was 46% (Table 4 of the Supplementary 
Appendix), as compared with a reduction of 40% 
with BMI corrected before matching. The signifi-
cantly reduced mortality estimates were remark-
ably robust despite all attempts to investigate and 
correct for the various weaknesses of the study.

The reduction in the risk of death from cancer 
after a mean follow-up of 7.1 years is surprising. 
Considerable evidence indicates that an increased 
risk of cancer is associated with obesity,28-30 al-
though the association between a reduced risk of 
cancer and voluntary weight reduction is less clear. 
Cancer screening may improve with weight loss, 
thereby detecting cancers at an earlier stage in the 
surgery group and improving survival. Analyses 
of cancer staging in subjects in both study groups 
are ongoing. However, it is doubtful that possi-
ble study biases fully explain the large observed 
reduction in cancer-related mortality. The reduc-
tion in deaths from cancer persisted even after the 
exclusion of prevalent cancers and deaths from 
cancer occurring within 5 years after baseline.

Our study suggests that favorable clinical out-
comes after gastric bypass surgery translate into 
significant disease-specific reductions in the risk 
of death. Despite reductions in disease-related 
deaths after gastric bypass surgery, the risk of 
non–disease-related death, such as accidents and 
suicides, increased by a factor of 1.58, as com-
pared with that in the control group. Reports re-
veal that a substantial number of severely obese 
persons have unrecognized presurgical mood dis-

orders or post-traumatic stress disorder or have 
been victims of childhood sexual abuse.31 Data on 
the association between presurgical psychological 
status and postsurgical outcome are limited. Some 
centers for bariatric surgery recommend that all 
patients undergo psychological evaluation and, 
if necessary, treatment before surgery and psy-
chologically related surveillance postoperative-
ly.31-34 Although research has shown an improved 
quality of life after gastric bypass surgery,35-38 cer
tain unrecognized presurgical conditions may re
appear after surgery.39 The results of our study 
suggest that further research is warranted to ex-
plore the optimal approach to evaluating candi-
dates for surgery, including the possible need for 
psychological evaluation and psychiatric treat-
ment before surgery, and aggressive follow-up 
after surgery.

Despite certain limitations, our findings indi-
cate that patients who undergo gastric bypass 
surgery have decreased long-term mortality from 
any cause and from disease-specific causes but 
have increased mortality from nondisease causes, 
as compared with control subjects. Our study pro-
vides useful data for patients considering gastric 
bypass surgery, for medical professionals serving 
the severely obese population, and for insurance 
carriers making decisions about whether to cover 
this procedure.
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