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Surgery Decreases Long-term Mortality, Morbidity, and
Health Care Use in Morbidly Obese Patients

Nicolas V. Christou, MD, PhD, John S. Sampalis, PhD, Moishe Liberman, MD, Didier Look, MD,
Stephane Auger, BSc, Alexander P.H. McLean, MD, and Lloyd D. MacLean MD, PhD

Objective: This study tested the hypothesis that weight-reduction
(bariatric) surgery reduces long-term mortality in morbidly obese
patients.
Background: Obesity is a significant cause of morbidity and
mortality. The impact of surgically induced, long-term weight loss
on this mortality is unknown.
Methods: We used an observational 2-cohort study. The treatment
cohort (n � 1035) included patients having undergone bariatric
surgery at the McGill University Health Centre between 1986 and
2002. The control group (n � 5746) included age- and gender-
matched severely obese patients who had not undergone weight-
reduction surgery identified from the Quebec provincial health insur-
ance database. Subjects with medical conditions (other then morbid
obesity) at cohort-inception into the study were excluded. The cohorts
were followed for a maximum of 5 years from inception.
Results: The cohorts were well matched for age, gender, and
duration of follow-up. Bariatric surgery resulted in significant re-
duction in mean percent excess weight loss (67.1%, P � 0.001).
Bariatric surgery patients had significant risk reductions for devel-
oping cardiovascular, cancer, endocrine, infectious, psychiatric, and
mental disorders compared with controls, with the exception of
hematologic (no difference) and digestive diseases (increased rates
in the bariatric cohort). The mortality rate in the bariatric surgery
cohort was 0.68% compared with 6.17% in controls (relative risk
0.11, 95% confidence interval 0.04–0.27), which translates to a
reduction in the relative risk of death by 89%.
Conclusions: This study shows that weight-loss surgery signifi-
cantly decreases overall mortality as well as the development of new
health-related conditions in morbidly obese patients.

(Ann Surg 2004;240: 416–424)

In recent years, morbid obesity has emerged as a serious
public health threat. After smoking, it is the second leading

cause of preventable, premature death in the United States. It
is estimated that there are 400,000 deaths attributable to
obesity in the United States each year.1 The World Health
Organization has recognized an epidemic of obesity through-
out most of the developed and developing world.2 Canadian
adult obesity trends have grown during a 13-year period from
5.6% in 1985 to 14.8% in 1998.

Obesity is associated with multiple complications and
related comorbidities that lead to both physical and psycho-
logic problems.3–6 Bariatric surgery has been shown to be an
effective method for producing weight loss in obese patients
in both the short and long term7–11 and to be more effective
than dieting in producing sustained weight loss.12 To date,
there has not been a population-based study demonstrating a
significant impact of surgically induced permanent weight
loss on mortality and the prevention of comorbidity in severe
obesity. The current study addresses these issues by compar-
ing the outcomes in 2 cohorts of morbidly obese patients.

METHODS

Study Design
This was an observational 2-cohort study that compared

the morbidity and mortality of a cohort of morbidly obese
patients treated with bariatric surgery at the McGill Univer-
sity Health Centre (MUHC) to that of matched morbidly
obese controls who had not been treated surgically. The
inception time of the bariatric cohort was the time of admis-
sion for surgery. The inception time for the control group was
the date of surgery of their matched bariatric patients. A
maximum of 6 controls were identified for each bariatric
subject. The 2 cohorts were followed for a maximum of 5
years. The MUHC Research Institute ethics board approved
the study.

Identification of Study Cohorts
A total of 1118 patients underwent bariatric surgery for

the treatment of morbid obesity at the MUHC between
January 7, 1986, and June 8, 2002. The unique health insur-
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ance numbers of these patients were used to retrieve their
information from the provincial health insurance database of
the Regie de l’assurance maladie du Quebec (RAMQ). The
RAMQ database includes information regarding all health
care utilization claims, including those for hospitalizations,
physician visits, prescription medications, and other para-
medical services. It is a single-payer system and captures all
health expenditures and clinical outcomes. For example, if a
patient dies in the province of Quebec, a physician must
certify the death and submit an invoice to RAMQ, which is
recorded in the database. This single-payer system ensures
100% clinical follow-up for both patient cohorts. Data con-
cerning weight loss parameters for the surgically treated
patients were extracted from the MUHC bariatric surgery
patient registry. This registry is maintained in a prospective
manner for all patients undergoing bariatric surgery.

Of the 1118 patients in the bariatric surgery cohort, 83
patients were excluded secondary to previous diagnosis and
admission to hospital for 1 of the chronic conditions listed in
Table 4 for the 6 months prior to surgery, identified in their
RAMQ file. This does not imply that the disease condition
was not present. We interpreted this to mean that the patient
(for whatever reason, but not due to affordability) did not see
a physician or visited a hospital for the condition. If a patient
had repeat bariatric surgery, the index surgery was used as the
inception date and the subsequent surgery was included in the
morbidity assessment.

The RAMQ database was queried to identify a maxi-
mum of 6 control subjects for each bariatric patient. The
inclusion criteria for the controls were a diagnosis of morbid
obesity according to the ICD9 codes (278.00, 278.01) for
treatment in a hospital, treatment by a physician or as an
indication for a prescription, as well as never having had
surgery for the treatment of severe obesity (44.31, 44.39).
Each bariatric patient was caliper matched to controls with
respect to the date of the first diagnosis of morbid obesity
within 2 years, age within 5 years and gender. There were a
total of 6210 controls identified, of which 464 were excluded
because they had been hospitalized for 1 of the chronic
conditions listed in Table 4 within 6 months before the
surgery date of their matched bariatric patient according to
their RAMQ file. The final study sample included 1035
bariatric surgery patients and 5746 matched controls.

Surgical Procedures
The open Roux-Y (RY) Gastric bypass technique has

been described previously.11,13 Since February 2002, we have
been performing RY gastric bypass laparoscopically using 5
ports. We perform a hand-sewn gastrojejunostomy using a
modification of Higa’s technique.14 This ensures that the
operation is very similar to the open RY gastric bypass,
especially the creation of the very small vertically oriented
gastric pouch. The time frame of this study captured the first

21 laparoscopic RY gastric bypass patients for this analysis.
The technique for open vertical banded gastroplasty has been
described previously.15

Determination of Outcomes
The RAMQ database was searched for all claims for

health care services by subjects in both cohorts for the 5-year
period after the date of inception. The ICD9 codes were used
to classify the conditions leading to the use of health servic-
es.16 Morbidity was assessed using the incidence of new
diagnoses during the follow-up period. Health care use during
the follow-up period was measured by the number of hospi-
talizations, total hospital stay, and outpatient physician visits.
The hospitalization and subsequent care required for the
bariatric surgery was included in the total estimates of the
bariatric cohort.

Weight loss for the bariatric surgery cohort was esti-
mated using the percent change in body mass index (BMI)
and percent excess weight loss. The percent change in BMI
was calculated as: 100% � (�BMI0 –BMIi�/BMI0), where
BMIi � the BMI at the last follow-up and BMI0 is the BMI
at the time of surgery. The percent excess weight loss was
calculated as: 100% � (�W0–Wi�/EW0), where W0 � the
weight (kg) at the time of surgery, Wi � the weight (kg) at the
last follow-up, and EW0 � the excess weight at the time of
surgery. Excess weight was estimated according to the for-
mula described by Deitel and Greenstein17 and are based on
the Metropolitan Tables for middle frame individuals.

Estimation of Health Care Costs
Direct health care costs were expressed in 1996 Cana-

dian dollars. For each subject, the total direct health care cost
was estimated on the basis of the information in the RAMQ.
This includes the total cost for each hospitalization, physician
visit, and prescription medication. The costs for the surgery
and subsequent care were included in the total cost estimates
of the bariatric surgery cohort. The RAMQ costs reflect the
value of the claim and are not necessarily equivalent to the
costs for the services in the private sector.

Statistical Methods
The statistical significance of weight loss in the bariat-

ric surgery cohort was assessed using the paired Student t test
and was described using the mean change and 95% confi-
dence intervals for the cohort. Differences between the bari-
atric surgery and control cohorts with respect to the mean
number of hospitalizations, total hospital stay, and physician
visits, as well as health care costs, were assessed for statistical
significance with the Student t test. The incidence of chronic
conditions was defined as the ratio of the number of new
diagnoses during the 5-year follow up period over the total
number of patients included in the cohort at inception. Rel-
ative risks with 95% confidence intervals and exact signifi-
cance tests were used to assess the difference in morbidity
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rates between the 2 groups. Relative risks were calculated
using the bariatric cohort as the exposed group and the
control cohort as the reference. Therefore, relative risk esti-
mates less than unity indicate a protective or beneficial
association for the bariatric cohort. Incidence density rates for
cause specific hospitalizations were calculated as events per
1000 person-years of follow-up. Rate ratios with 95% confi-
dence intervals and exact significance tests were used to
assess the between cohort differences with respect to the
cause specific hospitalization rates. The between cohort dif-
ference with respect to mortality was assessed with the
relative risk and the log-rank test for comparison of Kaplan–
Meier survival curves.

RESULTS

Description of the Study Sample
Seven different surgeons affiliated with the MUHC

treated the 1035 bariatric patients during a period of 16.4
years. Four surgeons performed the majority (97%) of the
procedures whereas 1 surgeon performed 48.5% of the bari-
atric procedures. The majority of the procedures were open
RY isolated gastric bypasses (n � 820; 79.2%), followed by
vertical banded gastroplasty (VBG; n � 194; 18.7%) and
laparoscopic RY isolated gastric bypass (n � 21; 2.2%).
Fifty-six percent were in the BMI range of 38–49, 32% in the
BMI range of 50–59, 8% in the BMI range of 60–69, and the
rest had a BMI � 70 (highest 98).

Thirty-five percent of the VBG patients were subse-
quently converted to open RY because of complications that
included outlet obstruction (58%), failure to lose weight
(33%), and miscellaneous reasons (9%). Table 1 describes the
demographics of the 2 cohorts. There were no significant
differences in age, gender, or follow-up.

Weight Loss in Bariatric Surgery Patients
The data in Table 2 describe the weight loss achieved in

the bariatric surgery cohort. There were significant reductions

in mean percent initial excess weight loss (67.1%, P � 0.001)
and in the percent change in BMI (34.6%, P � 0.001). The
percent initial excess weight loss was significantly higher
in patients who had undergone an open RY gastric bypass
(68.7 � 23.1) compared with VBG, especially those VBG
patients who were not converted to RY gastric bypass
(57.3 � 24.8, P � 0.0000). VBG patients who were con-
verted to RY gastric bypass achieved a percent excess weight
loss of 66.3 � 22.6, equivalent to de novo RY gastric bypass
patients. Figure 1 shows the percent initial excess weight loss
during the years in the surgery cohort. Our follow-up for
determining the adequacy of the weight loss was good to 11
years but fell off dramatically during the next 6 years as
patients relocated without leaving forwarding addresses or
other contact information. Attempts to trace these patients
(including the involvement of the local authorities) failed.
Our patient followup is 72% complete during the 16 years of
the study.

TABLE 1. Patient Demographics

Bariatric Surgery Controls P Value

Number of subjects 1035 5746
Age (years)

Mean (SD) 45.1 (11.6) 46.7 (13.1) NS
Median 44.8 47.0

Gender n (%)
Male 356 (34.4) 2068 (36.0) NS
Female 679 (65.6) 3678 (64.0)

Follow-up (years)
Mean (SD) 2.5 (1.4) 2.6 (1.5) NS
Median 2.0 2.0

TABLE 2. Weight Loss, Bariatric Surgery Cohort

Parameter Mean SD Min–Max

Initial weight (kg) 136.4 28.4 77–284
Initial BMI 50.0 8.2 36–98
Ideal body weight (kg) 64.1 8.4 45–114
Initial excess weight (kg) 72.4 23.8 29–205
Excess BMI 26.5 7.8 12–66
Final weight (kg) 88.8 22.9 42–199
Final BMI 32.6 7.3 16–62
% Initial excess weight loss 67.1 23.7 1–130
% Initial BMI reduction 34.6 12.1 1–65
Overall follow-up (years) 5.3 3.8 1–16

FIGURE 1. Percent initial excess weight loss by year in the
surgery cohort.
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Table 3 shows the percent excess weight loss outcomes
according to the modified Reinhold classification.18 Using the
landmarks recently proposed by Biron et al19 for success, ie,
a BMI � 35 for morbid obesity (BMI � 49) and a BMI � 40
for superobesity (BMI � 50), we achieved an 83% successful
outcome in the morbidly obese patients and a 73% successful
outcome in the superobese patients.

Morbidity and Mortality
The data in Table 4 describe the morbidity and mortal-

ity during the 5-year follow-up period. In comparison with
controls, bariatric surgery patients had significantly lower
incidence rates for all the chronic conditions listed with the
exception of those related to blood and blood forming organs.
The most notable risk reduction was observed for the inci-
dence of malignancies; cardiovascular and circulatory condi-
tions, including hypertension; endocrinologic conditions, in-
cluding type II diabetes; infectious diseases; and respiratory
conditions. The bariatric surgery cohort patients were at
increased risk for digestive disorders during the 5-year follow
up when compared with controls.

The mortality rate in the bariatric surgery cohort was
0.68% compared with 6.17% for controls (relative risk 0.11;
95% CI 0.04–0.27). Mortality in the surgical group includes
perioperative deaths (0.4%). Another way to describe the
mortality data is a relative risk reduction of mortality of 89%
by surgery that produced a sustained 67% excess weight loss,
compared with no surgery controls. The Kaplan Meier sur-
vival analysis (Fig. 2) confirms that the mortality rate in the
bariatric surgery cohort was significantly lower than that of
controls (P � 0.001).

Health Care Use
The data in Table 5 show that the mean number of

hospitalizations and the total in-hospital days were signifi-
cantly lower in the bariatric surgery patients when compared
with controls. Also, bariatric surgery patients made fewer
physician visits in the 5-year follow-up period, including the
planned yearly follow-up of the surgery group.

The incidence rates of cause specific hospitalizations
for the 2 cohorts are summarized in Table 6. The incidence
rates of total hospitalizations for all individual causes were

significantly lower for the bariatric surgery cohort when
compared with controls. Patients in the bariatric surgery
cohort had 50% fewer hospitalizations and highly signifi-
cantly reduced hospitalization rates for cancers, cardiovascu-
lar, and circulatory conditions, including hypertension, infec-
tions, and respiratory conditions. The patients in the bariatric
surgery cohort had significantly increased rates of hospital-
izations for digestive conditions when compared with con-
trols.

The mean total direct health care costs were signifi-
cantly higher in the controls when compared with the bariat-
ric surgery cohort for all specific diagnostic categories. The
exceptions were the costs for digestive disorders for which
the mean cost for the bariatric patients was 68% higher
compared with controls. On average, the total direct health
care cost for the controls was 45% higher compared with
bariatric patients.

DISCUSSION
The impact of sustained weight loss in severely obese

patients on mortality is unknown. The early results of the
Swedish Obese Study20,21 showed that the excess health risks
associated with obesity may not be fully appreciated. An
interim analysis of the data reported in 200122 showed that
compared with weight stability, large intentional weight loss
resulted in substantial reductions in the 2-year incidence of
several cardiovascular risk factors. After 8 years, there was
still a reduced risk of developing diabetes in the surgical
group, whereas the incidence of hypertension was equal in
the 2 treatment groups. They were not able to show an effect
on mortality with intentional weight loss that averaged 25.6%
initial excess weight lost in their study.

We report an observational study using a combination
of hospital and provincial insurance administrative databases
to assess the effectiveness of bariatric surgery and to compare
the mortality, morbidity and health care use in morbidly
obese patients treated with bariatric surgery to a cohort of
matched morbidly obese patients who were not treated sur-
gically. The selection of patients on the basis of their expo-
sure or treatment, without knowledge of the outcome, the
inclusion only of patients who were at risk for the ascertained

TABLE 3. Outcome According to the Reinhold Classification

BMI Range n
% Excess Weight Loss

(Mean � SD)
Excellent (0–25% Excess
Body Weight Range), %

Good (26–50% Excess Body
Weight Range), %

Failure (>50% Excess
Body Weight Range),

%

40–49 594 70.4 � 24.3 47 34 19
50–59 342 63.3 � 22.8 33 37 29
60–69 94 62.3 � 20.6 31 45 24
�70 30 59.3 � 19.6 27 33 37
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morbidity indicators, ie, excluding those with a history of the
outcomes, and matching the controls with respect to the
duration of disease and age are key elements of the study’s
design. These elements make the current study an excellent
simulation of a prospective cohort study and a valid repre-
sentation of a “real-life” situation.

The results of the current study show that for up to 16
years after bariatric surgery, patients experience significant
and sustained weight loss. This result is expected and com-
patible with those reported in other studies. The results
showing reduced mortality, reduction in the development of

new comorbid conditions, and reduced health care use after
surgery in combination with the demonstrated effectiveness
in weight loss are unique findings of the current study.

The effects of morbid obesity on the risk for hyperten-
sion, coronary artery disease, and vascular disorders23,24;
diabetes25,26; cancer27; and respiratory conditions28,29 have
been well documented. In the current study, patients having
undergone bariatric surgery had significantly reduced risk of
developing cancer, cardiovascular disease, endocrinological
disorders, infectious diseases, musculoskeletal disorders, and
respiratory conditions.

The increased risk for gastrointestinal disorders in the
surgery cohort was expected, and one that we feel serves as
an internal consistency check of the analysis. After surgery,
some patients experience stenosis of the vertical banded
outlet, stenosis of the gastrojejunostomy, stomal ulcers, gas-
tro-gastric fistula, small bowel obstructions, incisional her-
nias, dumping syndrome, and diarrhea.30 Thus, one expects to
see increased physician visits and hospitalizations for treat-
ment of these conditions.

Morbid obesity increases the risk for mortality.31,32 The
current study demonstrates that in patients being treated with
bariatric surgery, the risk of 5-year mortality is reduced by
89%. This is a significant observation because it not only
suggests the role of morbidity as a risk factor for early
mortality but also provides evidence that surgical treatment of
obesity produces a significant reduction in mortality. We feel
that the improved weight loss due to the efficacy of the RY
gastric bypass and the conversion of the failed vertical
banded gastroplasty patients to RY gastric bypass, which

TABLE 4. Five-Year Morbidity and Mortality

Condition/disease

Cohort

Relative Risk Reduction

P Value

Bariatric
Surgery Controls

n % n % Estimate 95% CI

Blood and blood-forming organs 4 0.39 41 0.72 0.54 0.19 1.50 0.230
Cancer 21 2.03 487 8.49 0.24 0.17 0.39 0.001
Cardiovascular and circulatory 49 4.73 1530 26.69 0.18 0.12 0.22 0.001
Digestive 377 36.43 1414 24.66 1.48 1.42 1.78 0.001
Endocrinological 98 9.47 1566 27.25 0.35 0.32 0.38 0.001
Genitourinary 77 7.44 551 9.61 0.77 0.63 0.97 0.027
Infectious diseases 90 8.70 2140 37.33 0.23 0.17 0.25 0.001
Musculoskeletal 50 4.83 682 11.90 0.41 0.32 0.55 0.001
Nervous system 25 2.42 228 3.98 0.61 0.44 0.93 0.010
Psychiatric and mental 45 4.35 470 8.20 0.53 0.41 0.73 0.001
Respiratory 28 2.71 651 11.36 0.24 0.17 0.36 0.001
Skin 38 3.67 305 5.32 0.69 0.48 0.96 0.027
Mortality 7 0.68 354 6.17 0.11 0.04 0.27 0.001

FIGURE 2. Survival by group (Kaplan Meier survival analysis).
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resulted in sustained initial excess weight loss of at least 67%
compared with 25% initial excess weight loss in the Swedish
Obese Study accounts for the observed significant reduction
in mortality in our study. The majority of the surgical proce-
dures in the Swedish Obese Study are vertical banded gas-
troplasty and adjustable gastric banding. Both procedures are
associated with less initial excess weight loss compared with
the RY gastric bypass. Benotti et al33 reported on 5178
patients with morbid obesity that underwent surgical treat-
ment in 12 different centers and stated that “operative and late
mortality rates were quite similar to observed death rates for
nonobese men and women between 25–64 years of age.”
MacDonald et al24 studied 232 morbidly obese patients with
noninsulin-dependent diabetes and followed 154 patients who
underwent a gastric bypass and 78 patients who did not have
surgery (personal preference or insurance issues). The oper-
ated group mean follow-up was 9 years and the nonoperated

group mean follow-up was 6.2 years. Mortality in the non-
operated group was 28% compared with 9% for the surgical
group (including perioperative deaths, P � 0.0003).

Flum and Dellinger (personal communication, 2004)
conducted a retrospective cohort study using the Washington
State Comprehensive Hospital Abstract Reporting System
database and the Vital Statistics database. They concluded
from their study that a modest overall survival benefit is
associated with weight loss surgery.

When compared with matched controls, the patients in
our study who underwent bariatric surgery also had signifi-
cantly reduced health care use rates and total direct health
care costs. This finding is significant from a societal and
health-economic point of view because the health care ser-
vices and costs associated with surgery were included in the
total costs for the bariatric surgery patients. These results
have shown that on the average, the total direct health care

TABLE 5. Five-Year Health Care Use

Parameter

Cohort

P Value
Bariatric Controls

Mean (SD) �95% CI�

Hospitalizations 2.75 (3.44) �2.53–2.95� 3.17 (3.22) �3.08–3.25� 0.001
Hospital stay (days) 21.05 (38.97) �18.67–23.43� 36.59 (25.41) �33.33–39.83� 0.001
Physician visits 9.62 (15.8) �8.66–10.59� 17.00 (21.74) �16.53–17.67)� 0.001
Total direct costs* (1996 Canadian $) 8,813 (2,344) �7623–8743� 11,854 (2,1220) �9,948–12,758� 0.001

*Includes costs for surgery and postsurgical care

TABLE 6. Five-Year Hospitalization Rates

Condition/disease

COHORT

Rate Ratio

P Value

Bariatric Surgery Controls

n Rate n Rate Estimate 95% CI

Blood and blood-forming organs 4 1.69 51 3.40 0.49 0.13 1.35 0.225
Cancers 28 11.80 823 54.94 0.21 0.14 0.30 0.001
Cardiovascular and circulatory 83 34.99 2576 171.96 0.20 0.16 0.25 0.001
Digestive 641 270.24 2007 133.98 2.07 1.84 2.20 0.001
Endocrinological 953 401.77 12210 815.09 0.49 0.46 0.53 0.001
Genitourinary 96 40.47 688 45.93 0.88 0.70 1.08 0.266
Infections 148 62.39 4015 268.02 0.23 0.19 0.27 0.001
Musculoskeletal 64 26.98 1088 72.63 0.37 0.28 0.47 0.001
Nervous system 45 18.97 310 20.69 0.92 0.65 1.29 0.651
Psychiatric and mental 89 37.52 1273 84.98 0.44 0.35 0.54 0.001
Respiratory 41 17.28 1198 79.97 0.22 0.15 0.29 0.001
Skin 48 20.24 402 26.84 0.75 0.54 0.98 0.034
Total hospitalizations 2840 1197.30 35411 2363.89 0.50 0.49 0.53 0.001

N, the number of events; Rate, incidence: events/1000 person years.

Annals of Surgery • Volume 240, Number 3, September 2004 Surgery Decreases Long-term Mortality in Morbidly Obese Patients

© 2004 Lippincott Williams & Wilkins 421



costs for managing a morbidly obese patient may be reduced
by 45% within 5 years after surgery. The total benefit would
be greater if indirect costs were examined.

A potential weakness of the current study is the lack of
data regarding weight loss in the controls. Severely obese
patients are not likely to lose weight during a 5-year period
without surgery. If they did lose weight during the 5-year
period, similar to the operated patients, then the hypothesis
would have to be modified, specifically that weight loss
surgery exerts its therapeutic effects by a mechanisms other
then weight loss. The evaluation of effectiveness for weight
loss was essential in developing a comprehensive benefit
profile. If the procedure did not produce significant and
sustained weight loss, any other benefits with respect to the
other outcomes listed would be of no consequence.

The strengths of the current study are related to the
design and the selection of the cohorts. The exclusion of
patients with a history of the ascertained outcomes allows the
estimation of true incidence and removes potential selection
bias and confounding. Matching the cases and controls with
respect to age, gender, and duration of disease further reduces
the possibility of confounding from these factors because
both are potentially associated with the morbidity indices
studied and with increased risk for mortality. The random
selection of controls from an administrative database reduces
selection bias and bias by indication that would have been
introduced if hospital based controls were used. Despite the
marked reduction in our ability to follow our patients in the
Bariatric Surgery Clinic of the MUHC after 11 years, visits to
other health care institutions and professionals were captured
100% in the RAMQ database (single-payer system). Al-
though more extensive risk-benefit assessments may be use-
ful in providing more detailed data regarding the impact of
bariatric surgery, the current study has produced evidence
supporting the implementation of bariatric surgery in the
management of the morbidly obese patient.
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Discussions

DR. WALTER J. PORIES (GREENVILLE, SOUTH CARO-
LINA): As expected, the McGill group scores again with
another valuable contribution to our understanding of bariat-
ric surgery. We are delighted of course that the Canadian
statistics confirm our findings at East Carolina, published in
1997, that demonstrated a mortality rate of 1% per year in
diabetic patients who underwent the gastric bypass compared
to a mortality of 4.5% per year in a group who were
scheduled for surgery but who were canceled at the last
minute for personal or insurance reasons. In the straight
language of the rural South, that means the gastric bypass
reduced the mortality in morbidly obese diabetics by 78%.

Before we feel too good about these statistics, however,
let me remind you that we have over 8 million Americans
who have a BMI �40. If they were all in 1 state, it would be
the 12th largest state in the Union, larger than Virginia.

The only effective treatment for these unfortunate in-
dividuals is surgery. Even so, only 120,000 bariatric opera-
tions were done in the U.S. last year—only enough to treat
one half of 1% of the individuals who need it. And most of
these only after a fight with the carrier.

What if we had a pill that could provide full remission
of diabetes and durable weight loss? Would it be acceptable
if only half a percent of the eligible patients were treated?

There are many reasons for that failure to provide the
treatment our citizens need. And we bear much of that fault.
We have not always delivered the operations in a consistent,
efficient, and safe manner. We have not trained enough
surgeons; we have not developed the facilities to provide this
complex care. We have not collected the data needed to
identify which operation is best for whom. We have not
exploited the great opportunities for research.

Of course, there are other reasons. Our medical col-
leagues are still not convinced of the merit of the surgery and
insurance carriers are threatened by visions of unforeseen
costs. A lot of reasons. They all add up to the same thing: Our
patients are not getting the treatment they need.

Dr. Christou’s demonstration that bariatric surgery re-
duces mortality and morbidity of our most rapidly spreading
epidemic is an important lesson. Which leads to my question:
How can we meet this new challenge? How can we provide
bariatric surgery to more of those 8 million suffering Amer-
icans and all of those Canadians as well?

DR. NICOLAS V. CHRISTOU (MONTREAL, QUEBEC, CAN-
ADA): Thank you very much, Dr. Pories, for those kind
remarks.

To answer your question, we need to convince our-
selves as a surgical community, as well as our primary care
colleagues, as well as the administrators and others who
control the purse strings, as to the value of weight loss
surgery. It should be on an equal footing with cancer surgery
and cardiac surgery.

We have to provide high quality care, especially bari-
atric peri-operative surgical care, to these patients with ac-
ceptable mortalities. More importantly, I think we need to
have high quality outcome studies that demonstrate the effi-
cacy and the cost savings to be had by this procedure, and I
thank the Association for allowing us to present this partic-
ular trial. We must reduce the waiting lists not only by
surgery but also by prevention. I think similar techniques that
have been used to reduce mortality from tobacco use perhaps
should be applied to the epidemic of the obesity as well. With
all these initiatives taken together, I think we will be able to
provide the care needed by these desperate patients.

DR. BRUCE M. WOLFE (SACRAMENTO, CALIFORNIA): The
recent identification of obesity as a leading cause of death, if
not the leading cause of death, in the U.S. has accentuated
interest in the question: Does bariatric surgical intervention
improve survival?

The importance of the present study is accentuated by
the fact that a prospective, randomized trial of surgical
candidates to include a “no surgery” control group has not
been feasible and continues to not be feasible. It is appropri-
ate to look at any potential differences that might exist
between the 2 cohorts that have been compared in the present
study.

The surgical patients are for the most part highly
motivated to lose weight and improve their health. They
participate in a comprehensive pre- and postoperative care
program which might, for example, also stimulate diminished
smoking, increased physical activity or exercise, both of
which are known to enhance survival independent of body
mass index. Do you have any comment on whether there
might be differences between these 2 populations?

DR. NICOLAS V. CHRISTOU (MONTREAL, QUEBEC, CAN-
ADA): Thank you, Dr. Wolfe, for your kind comments.

I really cannot provide that information because the
database is returned to us in a blinded fashion. Also any
deviation outside of the study parameters has to be pre-
approved and the study redone. I think your comments are
such that perhaps we can go back and reexamine the data by
obtaining additional information pertaining to your question,
but I do not have that data at hand presently.
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DR. HANS JEEKEL (ROTTERDAM, THE NETHERLANDS): In
Holland we have less experience because we have less obese
patients, and we would like to learn from your experience.

Your conclusion is that weight loss surgery reduces
mortality. Shouldn’t your conclusion be that gastric bypass
surgery is reduced? That is one question.

A second question, you had reduction in cancer occur-
rence. What kind of cancer occurrence is it? Is the follow-up
low enough to evaluate the primary cancer occurrence? Or is
it the occurrence of metastases, a slower recurrence of me-
tastases at that time, or a slower growth of existing primary
tumor?

And the last question, what is your next study? Will the
control group be treated in some way?

DR. NICOLAS V. CHRISTOU (MONTREAL, QUEBEC, CAN-
ADA): Thank you very much, Dr. Jeekel, for your kind
comments. I think if we were to be purists, you are correct,
most of our procedures were RY gastric bypasses; therefore,
weight loss through gastric bypass surgery should be our
conclusion.

As far as the types of cancers are concerned, again I
cannot answer that question. Because of the way that the data
is received in a highly confidential manner, et cetera, we have
to go back for a subsequent analysis. We intend to do this,
because the mortality differences between the two cohorts
were so overwhelming. We expected to see differences in
endocrinological, musculoskeletal, etc, but the cancer rates
surprised us. We intend to go back and look at the specific
reasons. We have the same problem with cause of death. We
do not know why subjects died because of the encryption of
the data.

As far as your third question in terms of the control
group, we do not know their actual weights. We assume that
they were morbidly obese because of the ICD9 coding. The
coding is very rigorous. We also do not have any data as to
weight loss in the control cohort. If the control cohort also
lost weight during the observation period, we would have to
modify our hypothesis at least that the benefit derived by
gastric bypass may not be due to weight loss but perhaps due
to other reasons.

DR. RICHARD C. THIRLBY (SEATTLE, WASHINGTON): My
question was addressed just a second ago. Many databases
have shown a direct correlation between body mass index and
mortality. I don’t believe you know the body mass index of
your nonoperative control cohort. Thus, the key question in
this study is, “Are they comparable BMI’s?” My hunch is that
the operated group has a higher mean BMI than your control
arm. It would be very nice to know. Another way to address
this is, do you have any information on a correlation between
excess body weight loss in your surgical group and cost of
care, mortality, or co-morbidities?

DR. NICOLAS V. CHRISTOU (MONTREAL, QUEBEC, CAN-
ADA): Thank you, Dr. Thirlby. Very pertinent questions.

I think we have already answered the first question. As
far as the excess weight loss correlations, we are continuing
to do post hoc analysis of the data. As far as mortality is
concerned, we will not be able to answer the question as to
the minimum excess weight that will impact on mortality. We
do not have enough deaths, fortunately, in the surgical cohort
to do this. However, on the other co-morbidities, I think we
will attempt to determine a relationship, if any, between the
2, and we hope to report this in subsequent publications.
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