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The Impact of Age and Medicare Status
on Bariatric Surgical Outcomes

Edward H. Livingston, MD; Joshua Langert, BA

Hypothesis: Medicare status and increasing age are as-
sociated with poor outcomes from bariatric surgical pro-
cedures.

Design: Survey.

Setting: National sample of hospitalized patients in the
United States.

Patients and Intervention: Adult patients undergo-
ing bariatric surgery in 2001 and 2002.

Main Outcome Measures: Mortality and adverse
events.

Results: We assessed 25 428 bariatric procedures with
logistic regression, finding that age (odds ratio, 1.04; 95%
confidence interval, 1.02-1.07), male sex (odds ratio, 2.45;
95% confidence interval, 1.48-4.03), electrolyte disor-

ders (odds ratio, 13.91; 95% confidence interval, 8.29-
23.33), and congestive heart failure (odds ratio, 4.96; 95%
confidence interval, 2.52-9.77) were independent risk fac-
tors for bariatric surgery mortality. Adverse outcomes in-
creased as a function of age in a nearly linear fashion, with
a steep increase after the age of 65 years. Most Medicare
patients undergoing these operations were younger than
65 years and had a much greater disease burden than non-
Medicare patients.

Conclusions: Age, male sex, electrolyte disorders, and
congestive heart failure were independent risk factors for
bariatric surgical mortality. Limiting bariatric surgical pro-
cedures to those younger than 65 years is warranted be-
cause of the high morbidity and mortality associated with
these operations in older patients.

Arch Surg. 2006;141:1115-1120

Author Affiliations: Veterans
Affairs North Texas Health Care
System and Division of
Gastrointestinal and Endocrine
Surgery, Southwestern Medical
School, UT Southwestern
Medical Center, Dallas.

(REPRINTED) ARCH SURG/VOL 141, NOV 2006

ARIATRIC SURGICAL OUT-
comes are uncertain for older
patients. Several series have
shown in older patients that
either complication rates or
mortality is increased' or the procedures
are safe and associated with the similar good
outcomes observed in younger patients.*°
In part, this discrepancy in the surgical lit-
erature results from analyses of relatively
small series of older patients. There have
been several major evidence-based re-
views’® of bariatric surgery published in the
past several years. Each of these reviews con-
cluded that there was inadequate informa-
tion regarding older patients to recom-
mend for or against bariatric surgical
procedures. Most important, Medicare as-
sembled a medical care advisory commit-
tee to review the available literature sup-
porting application of bariatric surgery to
the Medicare population. The committee
concluded that there were insufficient data
to arrive at recommendations relevant to the
Medicare patients.'*
The major issues needing clarification
are the perioperative safety for weight loss

operations and long-term weight loss and
comorbidity control for older and other
Medicare-eligible patients. The present
study was performed to determine the peri-
operative safety of bariatric procedures as
performed in the United States on Medi-
care patients. We queried the National In-
patient Survey (NIS) to determine in-
house outcomes for bariatric surgical

See Invited Critique
at end of article

operations on Medicare beneficiaries. The
NIS database is extremely large, contain-
ing discharge information for 20% of all
US hospitalizations, and contains suffi-
cient numbers of bariatric procedures such
that outcomes relevant for the Medicare
population can be assessed. This data-
base analysis overcomes limitations in-
herent in single-institution reports of peri-
operative complications for older patients.
Analyses from national databases pro-
vide outcomes that are objective and re-
flective of average outcomes for these pro-
cedures as practiced in the United States.
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DATABASE ACQUISITION
AND CASE IDENTIFICATION

The NIS was obtained from the Agency for Healthcare
Research and Quality for 2001 and 2002. These years were
selected because they had many bariatric procedures per-
formed. The NIS is a population representative sampling of
hospital discharges obtained from 20% of all the hospitaliza-
tions in the United States in any given year. In contrast to the
other large hospital discharge database (the National Hospital
Discharge Survey [NHDS]), which samples a fraction of dis-
charges from any given hospital, the NIS obtains information
about all discharges from a select number of facilities in the
United States. This has the advantage of providing the full
spectrum of activity from hospitals in various regions.
Although statistically corrected to be population representa-
tive, data are only collected from hospitals in 29 states and
ethnicity data are often incomplete. Thus, there are regions
and populations that may not be well represented in the NIS.
The major advantages of the NIS are the completeness of
information from individual hospitals facilitating volume-
outcome analysis. Hospital charges are available in the NIS,
enabling studies relating to the cost of care.

Bariatric procedures were identified by having diagnosis-
related group (DRG) 288. Diagnosis-related groups are as-
signed at the patient’s discharge based on combinations of di-
agnostic and procedure codes along with information from the
patient’s medical record to best reflect the primary reason a pa-
tient was hospitalized. Diagnosis-related group 288 is for pa-
tients whose primary reason for hospitalization was to un-
dergo procedures related to morbid obesity. Thus, any patient
encoded with DRG 288 was admitted with the intent to per-
form an operation for a problem related to the patient’s mor-
bid obesity. Operations associated with plastic surgical proce-
dures (ie, those with International Classification of Diseases, Ninth
Revision, Clinical Modification [ICD-9-CM] procedure codes rang-
ing from 85.XX to 86.XX) were excluded. Operations en-
coded as 44.XX and 45.XX along with DRG 288 were consid-
ered to be bariatric surgical procedures.” Adverse outcomes
were defined as having a length of stay exceeding the 95th per-
centile, being discharged to a long-term care facility, or hav-
ing died while in the hospital during the admission for the weight
loss operation. Three major analytic groups were assessed: those
younger than 65 years and having medical insurance other than
Medicare, those younger than 65 years with Medicare insur-
ance, and those 65 years and older. Nearly all patients (85.7%)
65 years and older had Medicare insurance. Respondents in this
age category were considered as a single group.

Factors contributing to adverse outcomes were determined
by univariate and multivariate statistical analysis using the SAS
statistical software package (SAS Institute Inc, Cary, NC).

ELIXHAUSER COMORBIDITY ANALYSIS

The disease burden for any patient was modeled using the Elix-
hauser comorbidity algorithm for identifying relevant comor-
bid conditions.*® Comorbidity software, version 3.0, was ob-
tained from the Agency for Healthcare Research and Quality
(http://www.hcup-us.ahrq.gov/toolssoftware/comorbidity
/comorbidity.jsp#download).

Each of the comorbidity variables was tested for its contri-
bution as a predictor of adverse events by x* analysis. Those
factors that significantly contributed to adverse events were en-
tered into a logistic regression equation as independent vari-
ables, with adverse events as the dependent variable. The re-

gression was run with backward elimination. The Elixhauser
variables that remained significantly related to adverse events
following backward elimination were used for subsequent mod-
eling analyses.

DEVELOPMENT OF A BARIATRIC
SURGERY-SPECIFIC RISK ASSESSMENT TOOL

The NHDS databases for January 1993 to December 2003 were
acquired from the Centers for Disease Control and Prevention
Web site (http://www.cdc.gov/nchs/about/major/hdasd/nhds
.htm) and the Inter-University Consortium for Political and So-
cial Research Web site (http://www.icpsr.umich.edu
/index-medium.html). The NHDS is the principal database used
by the US government for monitoring hospital use. Each year,
approximately 300 000 hospital discharges are selected for en-
try into the NHDS from the 35 000 000 total discharges nation-
ally. The NHDS uses a complex multistage design to ensure that
the database is representative of the US population. By using
US census information, the Centers for Disease Control and Pre-
vention provide statistical weighting factors for each patient en-
try in the NHDS database that accounts for the survey’s design
facilitating disease and procedure incidence estimates. These
weighting factors were used to determine the national inci-
dence of bariatric operations.

Bariatric procedures were identified using the same algo-
rithm previously described for the NIS database. We used NHDS
as far back as 1993 because that was the first year DRG infor-
mation was available in the databases we had access to. The
data set of bariatric procedures extracted from the NHDS was
used to build a comorbidity risk-adjustment model specific for
assessment of bariatric surgery outcomes with administrative
databases.

TREATMENT COMPLICATIONS

Treatment complications were identified with the Agency for
Healthcare Research and Quality’s clinical classification soft-
ware (http://www.ahrq.gov/data/hcup). The clinical classifica-
tion software divides diagnosis and procedure lists into re-
lated groups facilitating analysis of large administrative databases.
We used the clinical classification software multilevel hierar-
chical diagnostic categories. These classify ICD-9-CM codes into
1 of 259 mutually exclusive categories with up to 4 subcatego-
ries. The identification of surgical complications was facili-
tated by analysis of the individual complications that compose
the “238 complications of procedures” diagnostic category.

DR RESULTS

The combined NIS 2001 and 2002 databases had
15306 709 records. Of these records, 27 795 were en-
coded with DRG 288. These were used as the basis for
all subsequent analysis. There were 25 428 weight loss
operations within DRG 288, with 84.1% of the proce-
dures performed on female patients. The median age of
the patients was 41 years (age range, 15-90 years). The
median length of stay was 3 days (range, 1-89 days). Of
the patients undergoing weight loss operations, 80.7%
had a length of stay of 4 days; and the 95th percentile
for length of stay was 7 days. With continuous data, out-
liers are usually defined as having values beyond 2 SDs
from the mean or in the 95th percentile. Because length-
of-stay data are not normally distributed, we used me-
dian values to assess length of stay and defined outliers
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Figure. Distribution of adverse outcomes as a function of age. The ordinate
represents the fraction of individuals in any age category experiencing
adverse outcomes.

as being at or beyond the 95th percentile. Thus, we used
a length of stay of 7 days or more as the hospitalization
duration component for the adverse event definition. Of
the 196 patients 65 years and older, 28 (14.3%) had not
been designated as having Medicare insurance. All pa-
tients 65 years and older were considered as a single ana-
lytic group.

The Figure shows the adverse event rate as a func-
tion of age, which, in general, increased with increasing
age. For those 65 years and older, the adverse event rate
exceeded 20%. The mean adverse event rate for non-
Medicare patients younger than 65 years was 8.0%, com-
pared with 21.6% for Medicare patients younger than 65
years and 32.3% for patients 65 years and older (Table 1).
Mortality was similarly higher in these latter 2 groups.
Significantly fewer Medicare patients and patients 65 years
and older were female.

Medicare insurance status and age may indepen-
dently influence outcomes or be associated with other
medical conditions (ie, confounding factors) that ex-
plain their apparent relationship with adverse out-
comes. Sequential logistic regression modeling with in-
clusion of known risk factors for adverse outcomes in
addition to Medicare status and age was used to deter-
mine the relative importance of individual risk factors
on outcomes of bariatric surgery. Before performing this
modeling, risk factors associated with adverse out-
comes had to be identified. Furthermore, they needed to
be identified on a data set other than the one being ana-
lyzed. This was accomplished by application of logistic
regression modeling of the Elixhauser comorbidity vari-
able contribution to adverse event prediction for bariat-
ric surgery in the NHDS data set. Of the 29 Elixhauser
variables, 22 did not significantly contribute to adverse
events, as assessed by x? analysis, and were not in-
cluded in the regression procedure: valvular heart dis-
ease, pulmonary circulation disease, peripheral vascu-
lar disease, paralysis, other neurological disorders,
hypothyroidism, renal failure, liver disease, peptic ulcer
disease, acquired immune deficiency, lymphoma, meta-
static cancer, solid tumor without metastasis, rheuma-
toid arthritis/collagen vascular disease, obesity, weight

Table 1. Data for Risk Factors, Adverse Events, Mortality,
and Procedures for Bariatric Surgery in the United States,
2001-2002*

Those <65y

I Without With

Medicare Medicare Those
Variable Insurance  Insurance =65y
Age, yt 4110 46 + 10t 68 + 4§
Male sex 16.0 21.0% 26.0§
Congestive heart failure 12.0 6.8t 11.2§
Complicated diabetes mellitus 1.0 3.2t 5.6§
Electrolyte disorder 2.9 5.9t 15.8§
Anemia 2.2 3.8t 4.68
Depression 14.2 19.63 12.2§
Annual income <$25 000 2.0 5.0t 5.0§
Adverse events 8.0 21.6% 32.3§
Mortality 0.2 0.7 3.2§
No. of procedures 58080 3594 478

*Data are given as percentage of each group unless otherwise indicated.

tData are given as mean = SD.

$P<.05, x? analysis, for Medicare vs non-Medicare group, younger than
65 years.

§P<.05, x? analysis, for the non-Medicare group, those younger than
65 years vs those 65 years and older.

loss, chronic blood loss anemia, alcohol abuse, other drug
abuse, psychoses, coagulopathy, and hypertension.

Seven variables were statistically related to adverse
events for bariatric procedures in the NHDS database: con-
gestive heart failure, chronic pulmonary disease, diabe-
tes mellitus, diabetes mellitus with long-term complica-
tions, fluid and electrolyte disorders, deficiency anemias,
and depression. Age and male sex were also statistically
related to adverse events. These 9 variables were en-
tered as independent variables into a stepwise elimina-
tion logistic regression equation, with adverse events serv-
ing as the independent variable. With the stepwise
procedure, 2 variables were eliminated: chronic pulmo-
nary disease and diabetes mellitus. Regression results are
presented in Table 2. The relative frequency of these
risk factors in the groups analyzed in the NIS database
is presented in Table 1.

We used the variables identified in the previously de-
scribed analysis to determine the contribution of Medi-
care status to bariatric surgery-related mortality. We
elected to model mortality rather than adverse events be-
cause it is an unambiguous outcome manifested by bet-
ter fits for the models than when adverse events was used
as the dependent variable (data not shown). Sequential
regression analysis with various models was performed
with mortality as the dependent variable (Table 3). Medi-
care status alone would seem to be a significant predic-
tor of mortality if it is entered as the only explanatory
(independent) variable for bariatric surgery-related mor-
tality. Subsequent inclusion of age in the regression model
reduces the odds ratio for Medicare status and improves
the model’s fit. The addition of male sex had little effect
on the Medicare or age variables but was a significant pre-
dictor for mortality. The addition of the medical morbid
conditions found significantly related to bariatric surgery—
associated mortality and in the NHDS modeling study
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Table 2. Adverse Event Prediction Model
for Bariatric Surgery*

Odds Ratio

(95% Confidence
Adverse Event B Coefficient Interval)
Congestive heart failure 2.12 8.34 (4.68-14.83)
Electrolyte disorder 1.53 4.56 (2.66-7.81)
Complicated diabetes mellitus 1.11 3.03 (1.20-7.66)
Anemia 1.08 2.93 (1.39-6.19)
Male sex A7 1.60 (1.15-2.22)
Age .03 1.03 (1.02-1.05)
Depression -7 0.49 (0.27-0.92)

*Data for this analysis were derived from the National Hospital Discharge
Survey, January 1993 to December 2003. Adverse events following bariatric
procedures were the dependent variables. Only those Elixhauser comorbidity
variables that were significantly associated with adverse events with
univariate analysis (x* analysis, P<.05) were included in the regression
model. The B coefficients in this model reflect those resulting from backward
elimination of all the significant Elixhauser comorbidity variables along with
age and male sex as independent variables. The intercept was -4.33, and the
C index was 0.68.

eliminated the significance for Medicare status. Medi-
care status as a risk factor for bariatric surgery—
associated mortality seems to be related to age and medi-
cal comorbidities and not to the fact that Medicare covers
these patients’ insurance. Of the medical comorbidities,
electrolyte disorders and congestive heart failure most
significantly associated with bariatric surgery-related mor-
tality. Poverty (annual income <$25 000) was modeled
as a risk factor for mortality and was not significantly
(P=.13) correlated.

Table 4 summarizes surgical complications ob-
served in the groups assessed in this study. Problems re-
lated to the respiratory system were the most frequent
complications observed in the Medicare and non-
Medicare groups younger than 65 years. Gastrointesti-
nal tract complications were the most frequent for those
65 years and older. Technical complications manifested
by intraoperative lacerations were reasonably frequent,
occurring in 10.2% to 15.8% of procedures in all the
groups studied.

BN COMMENT Ry

Our principal finding was that of an increasing adverse
event rate and mortality with advanced age. As was ob-
served in other studies'” of perioperative risk for bariat-
ric procedures, male sex was an independent risk factor
for undesirable outcomes. Age was an independent risk
factor for mortality, as were electrolyte disorders and con-
gestive heart failure. Medicare status itself was not a sig-
nificant risk factor for mortality once corrected for age
and medical comorbidities. Our intent was to study peri-
operative outcomes as a function of age and determine
if upper age limits for bariatric surgery are appropriate.
Adverse event rates progressively increased with age, ex-
hibiting a sharp increase at older than 60 years. Beyond
the age of 65 years, the adverse event rate exceeded 20%
and mortality was 3.2%. Compared with younger indi-
viduals, older patients have less weight loss and comor-

bidity control following bariatric procedures.” Given that
the operations may not be as effective in elderly persons
relative to young persons and that there are high ad-
verse event and mortality rates for older patients, limit-
ing bariatric procedures to those younger than 65 years
may be appropriate.

There are limited data regarding outcomes for bariat-
ric procedures in elderly persons. Series that have been
published include relatively few elderly patients, none
of whom were systematically operated on. Enrollment
criteria for older patients into the bariatric programs that
have reported outcomes have not been standardized and
little is known regarding the patients who were evalu-
ated and rejected for surgery and for what reasons. It is
likely that older patients described in these case series
represented a select population of patients with the most
favorable operative risks. For example, in our own se-
ries, older patients were only accepted for surgery if they
were optimal candidates. Even with selection, we found
a 3.5% mortality for patients 55 years or older com-
pared with a 1.2% mortality for those younger than 55
years.!

Further complicating determination of age thresh-
olds for these procedures is that prior series had no con-
sistent definition for what age is considered “older.” These
definitions have ranged from ages in the 50s**¢22* (o
the 60s.”2>% These studies have also reported results for
a variety of operations. Mortality has ranged from 0% to
8.0% for older patients.>* Most series'*** report com-
plication rates that are equivalent for older and younger
patients, although one series® reported higher compli-
cation rates for older patients. In general, there is less
weight loss with older patients®?!*> and comorbidity
control is not as good in older relative to younger pa-
tients.>**# Our results are unique in that, to our knowl-
edge, they represent the first reporting of population-
based perioperative outcomes for older individuals
undergoing bariatric surgery. Being derived from a sam-
pling of all US hospital discharges, these results are more
reflective of expected outcomes from US community hos-
pitals than those reported from single specialized insti-
tutions. Analysis of administrative databases is limited,
however, because of imprecise disease and procedure cod-
ing and lack of detailed patient-specific information. Nev-
ertheless, we did find that mortality and adverse event
rates are higher in older patients. Taken together with
our findings, bariatric surgery for patients 65 years and
older may pose greater risks than any potential benefits
that might be derived.

Relatively little is known about the outcomes for bar-
iatric surgery in the Medicare insured. Medicare pro-
vides health insurance for all elderly persons in the US
population and for younger individuals with serious dis-
abilities. We found that only a small fraction of the pa-
tients undergoing bariatric procedures paid for by Medi-
care are 65 years and older. Thus, most of those
undergoing these operations in the Medicare popula-
tion are younger than 65 years and presumably dis-
abled. Perioperative outcomes for these individuals are
not as good as for the non-Medicare insured who are also
younger than 65 years, factors that must be considered
before bariatric surgery can be offered to this popula-
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Table 3. Regression Modeling of the Effect of Various Risk Factors on Bariatric Surgery—Related Mortality

Variable*
I Complicated I
Medicare Male Diabetes Electrolyte
Model Status Age Sex CHF Mellitus Disorder Anemia Depression  C Statistict

1 4.31 0.58
(2.46-7.54)%

2 2.37 1.07 0.68
(1.29-4.36)F  (1.04-1.09)f

3 2.30 1.06 2.74 0.72
(1.25-4.22)t  (1.04-1.09)t  (1.69-4.45)F

4 1.44 1.04 2.45 4.96 0.58 13.91 0.57 0.80 0.81
(0.74-2.81) (1.02-1.07)t  (1.48-4.03)F (2.52-9.77)t (0.13-2.64) (8.29-23.33)F  (0.13-2.44)  (0.38-1.76)

Abbreviation: CHF, congestive heart failure

*Data are given as odds ratio (95% confidence interval). The sequential addition of independent variables to the regression equation has the effect of

statistically correcting for the factor.

1The C statistic is a measure of the model’s ability to predict outcomes, with C = 0.5 suggesting the model does not predict outcomes at all and C = 1.0

meaning that the model perfectly predicts an outcome.
1Significant at P<.05.

Table 4. Surgery-Related Complications Observed for Patients Experiencing Adverse Events

Event Rate per 1000 Patients

I
No Medicare Insurance

1
Those =65y

Complication ICD-9-CM Code Medicare Insurance (Those <65 y)
Surgical complication
Respiratory tract 9973 21.1 34.4 20.4
Gastrointestinal tract 9974 19.7 24.8 30.6
Unintentional operative laceration 9982 11.3 15.8 10.2
Hemorrhage-complicating procedures 99 811 8.7 7.6 10.2
Surgery-related complications
Cardiac 9971 6.8 15.2 15.3
Urinary tract 9975 3.7 6.2 10.2
Postoperative infection 99859 44 6.9 5.1
Postoperative wound disruption 9983 15 3.4 0
latrogenic hypotension 4582 0.9 2.1 10.2
Pulmonary embolism 41511 0.8 4.1 0
Foreign body left during a procedure 9984 0.2 0 0

Abbreviation: /CD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification.

tion. Being that the Medicare and non-Medicare popu-
lations are so different, results from long-term fol-
low-up studies are not likely to be comparable. Taken
together, these observations make estimation of the risk-
benefit ratio for Medicare-insured patients younger than
65 years uncertain. Medicare is assessing its coverage
policy for bariatric surgery. The medical care advisory
committee concluded that there was insufficient infor-
mation to determine the suitability of these procedures
for the Medicare population.'* Our findings suggest that
these operations are not appropriate for those 65 years
and older. Given that there is a substantially higher ad-
verse event rate in Medicare patients younger than 65 years
compared with non-Medicare patients of the same age,
the appropriateness of these procedures in the younger
Medicare population is questionable. Our findings sug-
gest that further evaluation of the perioperative morbid-
ity and mortality and long-term outcomes should be per-
formed for this population.

We have used the concept of adverse events to represent
undesirable outcomes following bariatric operations. Weight
loss surgical procedures are always elective procedures. As
such, any outcomes that resultin a patient’s death, prolonged
hospitalization, or discharge to a nursing home are unde-
sirable. We have adopted the concept of prolonged hospi-
talization defined as a median length of stay above the 95th
percentile. This serves as a necessary proxy for complica-
tions because of difficulties in identifying complications in
administrative databases and lack of consistency in defin-
ing complications and their ramifications. To our knowl-
edge, no classification of complications and their effect on
outcomes for patients undergoing bariatric surgery has been
developed. Major complications of bariatric procedures
include anastomotic leak, sepsis, pneumonia, and wound
disruption. These are usually associated with prolonged hos-
pitalization. Our previous studies of bariatric surgical out-
comes using administrative databases demonstrated that
ICD-9-CM complication-specific coding was an unreliable
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indicator for undesirable outcomes. Approximately half of
the patients that were encoded with diagnostic codes spe-
cific for complications had evidence of prolonged hospi-
talization or any other clinically significant manifestation
of postoperative complications. In contrast, half of the pa-
tients with unexpectedly long postoperative lengths of stay
had no ICD-9-CM codes specific forany complications. Given
that coding of administrative databases is imperfect, we found
that prolonged hospitalization as an undesirable outcome
was amore effective proxy for procedure complication rates
than ICD-9-CM diagnostic coding.'

The Elixhauser variables were entered into a prob-
ability model to adjust for the effects that comorbid con-
ditions have on adverse events. By using a database other
than the one we used for studying the relationship be-
tween age and bariatric surgery-related mortality, we de-
veloped a model for assessing the risk of adverse out-
comes from bariatric surgery. This model facilitated
adjustment for the effect of comorbid conditions on ad-
verse events rather than mortality for assessment of bar-
iatric surgical outcomes in administrative databases. To
retain the maximum contribution to observed variance
by individual independent variables, we entered each of
the comorbid conditions into the regression equation
rather than developed a composite score. Similarly, we
entered age into the regression equation as a continu-
ous rather than categorical variable to maximize its abil-
ity to explain the observed mortality variance. We found
that Medicare patients were older, were more likely to
be male, and had greater frequencies of significant co-
morbid diseases. Statistical correction for these factors
eliminated an independent effect of Medicare status on
bariatric surgery mortality. For Medicare patients younger
than 65 years, the presence of comorbid conditions prob-
ably accounts for higher mortality than in non-
Medicare patients. When assessing these patients for
weight loss surgery, careful consideration to comorbid
diseases is warranted.

In conclusion, of all patients undergoing bariatric op-
erations in the United States, only 6% are covered by Medi-
care insurance and 0.8% are 65 years and older. Adverse
event rates exceed 20% and in-house mortality is 3.2%
for patients 65 years and older. Limiting bariatric opera-
tions to those patients younger than 65 years is an ac-
ceptable policy for bariatric surgery programs. The safety
and efficacy of these operations for Medicare-insured pa-
tients younger than 65 years warrant further study.

Accepted for Publication: September 26, 2005.
Correspondence: Edward H. Livingston, MD, Division
of Gastrointestinal and Endocrine Surgery, Southwest-
ern Medical School, UT Southwestern Medical Center,
5323 Harry Hines Blvd, Room E7-126, Dallas, TX 75390-
9156 (edward.livingston@utsouthwestern.edu).
Author Contributions: Study concept and design: Living-
ston. Acquisition of data: Livingston. Analysis and inter-
pretation of data: Livingston and Langert. Drafting of the
manuscript: Livingston and Langert. Critical revision of
the manuscript for important intellectual content: Living-
ston. Statistical analysis: Livingston. Obtained funding: Liv-
ingston. Administrative, technical, and material support:
Langert. Study supervision: Livingston.

Financial Disclosure: None reported.
Funding/Support: This study was supported by the UT
Southwestern Medical Center Medical Student Re-
search Program (Mr Langert).

BN REFERENCES  py

1. Livingston EH, Huerta S, Arthur D, Lee S, De Shields S, Heber D. Male gender is
a predictor of morbidity and age a predictor of mortality for patients undergoing
gastric bypass surgery. Ann Surg. 2002;236:576-582.

2. Mason EE, Renquist KE, Jiang D. Perioperative risks and safety of surgery for
severe obesity. Am J Clin Nutr. 1992;55(suppl):573S-576S.

3. Printen KJ, Mason EE. Gastric bypass for morbid obesity in patients more than
fifty years of age. Surg Gynecol Obstet. 1977;144:192-194.

4. Macgregor AM, Rand CS. Gastric surgery in morbid obesity: outcome in pa-
tients aged 55 years and older. Arch Surg. 1993;128:1153-1157.

5. Sugerman HJ, DeMaria EJ, Kellum JM, Sugerman EL, Meador JG, Wolfe LG.
Effects of bariatric surgery in older patients. Ann Surg. 2004;240:243-247.

6. Murr MM, Siadati MR, Sarr MG. Results of bariatric surgery for morbid obesity
in patients older than 50 years. Obes Surg. 1995;5:399-402.

7. Bariatric surgery: Canadian health technology review (2005). http://www.health
.gov.on.ca/english/providers/program/mas/tech/reviews/pdf/rev_baria_010105
.pdf. Accessed June 20, 2005.

8. National Heart, Lung, and Blood Institute. Clinical guidelines on the identification,
evaluation, and treatment of overweight and obesity in adults (1998). http://www
.nhibi.nih.gov/guidelines/obesity/ob_home.htm. Accessed June 20, 2005 .

9. Blue Cross/Blue Shield. Newer techniques in bariatric surgery for morbid obe-

sity (2003). http://www.hcbs.com/tec/vol18/18_10.html. Accessed June 20, 2005.

. Agency for Healthcare Research and Quality. Pharmacological and surgical treat-
ment of obesity: summary, evidence report/technology assessment (2004). http:
//www.ahrg.gov/clinic/epcsums/obesphsum.pdf. Accessed June 20, 2005.

. Institute for Clinical Systems Improvement. Prevention and management of obe-
sity (2004). http://www.icsi.org/display_file.asp?Fileld=1742&title=Prevention and
Management of Obesity (Mature Adolescents and Adults). Accessed June 20, 2005.

. US Preventative Services Task Force. Screening and interventions to prevent obe-
sity in adults (2003). http://www.ahrg.gov/clinic/uspstf/uspsobes.htm. Ac-
cessed June 20, 2005. .

. Blue Cross/Blue Shield. Special report: the relationship between weight loss and
changes in morbidity following bariatric surgery for morbid obesity (2003). http:
//www.bcbs.com/tec/vol18/18_09.html. Accessed June 20, 2005.

. Centers for Medicare and Medicaid Services. Summary of evidence: bariatric
surgery. http://www.cms.hhs.gov/FACA/downloads/id137c.pdf. Accessed No-
vember 4, 2004.

. Surgery for morbid obesity: the Cochrane Database of Systematic Reviews (2004).
http://www.cochrane.org/reviews/en/ab003641.html. Accessed June 20, 2005.

. Office of the Surgeon General. The Surgeon General’s call to action to prevent
and decrease overweight and obesity (2001). http://www.surgeongeneral.gov
/topics/obesity/calltoaction/CalltoAction.pdf. Accessed June 20, 2005.

. Betsy Lehman Center for Patient Safety and Medical Error Reduction. Executive
report: expert panel on weight loss surgery (2004). http://www.mass.gov/dph
/betsylehman/index.htm. Accessed June 20, 2005.

. Emergency Care Research Institute. Bariatric Surgery for Obesity: Technology
Assessment Report. Plymouth Meeting, Pa: Emergency Care Research Insti-
tute; 2005.

. Livingston EH. Procedure, incidence and complication rates of bariatric surgery

in the United States. Am J Surg. 2004;188:105-110.

Elixhauser A, Steiner C, Harris DR, Coffey RM. Comorbidity measures for use

with administrative data. Med Care. 1998;36:8-27.

Rand CS, Macgregor AM. Age, obesity surgery, and weight loss. Obes Surg. 1991;

1:47-49.

Papasavas PK, Gagne DJ, Kelly J, Caushaj PF. Laparoscopic Roux-en-Y gastric

bypass is a safe and effective operation for the treatment of morbid obesity in

patients older than 55 years. Obes Surg. 2004;14:1056-1061.

Cossu ML, Fais E, Meloni GB, et al. Impact of age on long-term complications

after biliopancreatic diversion. Obes Surg. 2004;14:1182-1186.

Nehoda H, Hourmont K, Sauper T, et al. Laparoscopic gastric banding in older

patients. Arch Surg. 2001;136:1171-1176.

St Peter SD, Craft RO, Tiede JL, Swain JM. Impact of advanced age on weight

loss and health benefits after laparoscopic gastric bypass. Arch Surg. 2005;

140:165-168.

. Sosa JL, Pombo H, Pallavicini H, Ruiz-Rodriguez M. Laparoscopic gastric by-
pass beyond age 60. Obes Surg. 2004;14:1398-1401.

20.

21.

22.

23.

24.

25.

(REPRINTED) ARCH SURG/VOL 141, NOV 2006

1120

WWW.ARCHSURG.COM

Downloaded from www.archsurg.com by AaronBaggs, on December 1, 2006
©2006 American Medical Association. All rights reserved.


http://www.archsurg.com

