
insurer [University of Pennsylvania Medical Center Health
Plan] and the providers of bariatric surgical services). There
is a similar program in Washington state, which is a joint
venture of commercial insurers, state purchasers of health
care, and Medicaid.16 This “power of the payer” is cur-
rently being used to fund registries of bariatric surgical care
aimed at assessing quality of care, but may some day be used
to address some of the more fundamental questions in the
arena of bariatric surgery.

Only through a better understanding of both the mecha-
nism of these procedures and their overall effect on pa-
tients and the health care system will physicians and the pub-
lic come to appreciate the appropriate role of bariatric surgery
in the care of patients with morbid obesity and those living
with the complications of obesity.
Financial Disclosures: None reported.
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Weighing In on Bariatric Surgery
Procedure Use, Readmission Rates, and Mortality
Bruce M. Wolfe, MD
John M. Morton, MD, MPH

IN RECENT YEARS, THERE HAS BEEN A DRAMATIC INCREASE

in the number of bariatric surgical procedures per-
formed in the United States and worldwide.1-4 This in-
crease in bariatric surgery has occurred as a conse-

quence of multiple factors. First, the increased prevalence
of obesity among both children and adults in the United States
has received much publicity in the medical community, me-
dia, government, and the population in general. Despite this
attention and multiple calls for action at various levels, the
obesity epidemic is progressive.5 Of particular concern is the
alarming increasing prevalence of obesity among chil-

dren,5 suggesting that the epidemic will worsen before it im-
proves. Furthermore, it is estimated that at least 5% of the
adult population in the United States experiences severe obe-
sity, defined as a body mass index (BMI) greater than 40.5

Second, multiple epidemiologic studies have demon-
strated that increasing BMI is a causative factor in many life-
threatening comorbidities, including type 2 diabetes, car-
diovascular disease, and cancer. Body mass index has been
established as an independent risk factor for premature mor-
tality.6 As a result of these convincing studies, calculation
of all patients’ BMI as a part of their health maintenance is

See also pp 1903, 1909, and 1918.
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recommended, with institution of weight loss therapy for
all patients who have a BMI of more than 25.7

Third, combinations of diet therapy, behavior modifica-
tion, prescribed exercise programs, and pharmacotherapy in
various combinations are widely used and generally accom-
plish some degree of weight loss. Unfortunately, the weight
loss is generally transient, particularly in patients with se-
vere obesity.8,9 The typical patient who presents for surgical
evaluation has participated in multiple combinations of these
interventions with variable success, with weight regain com-
monly occurring after treatment cessation. In contrast, sev-
eral reports of bariatric surgical patients with follow-up for
10 years or longer have demonstrated sustained weight loss
sufficient to favorably affect the occurrence of obesity-
related comorbidities, particularly type 2 diabetes.8,10

Fourth, the emergence of Internet communication among
patients who have undergone bariatric surgery has widely
disseminated information regarding their successful out-
comes.11 In addition, the advent of the laparoscopic ap-
proach to bariatric surgery has led to more rapid recovery,
and the development of multiple high-volume bariatric sur-
gical centers has been associated with improved patient
safety.12-14 Highly publicized successful laparoscopic bar-
iatric surgery in celebrities has also contributed to public
interest in these procedures.

Despite this exponential increase in the performance of
bariatric surgical procedures, current estimates indicate that
as little as 0.6% of patients who qualify for bariatric sur-
gery undergo a bariatric surgical procedure in any given
year.15 Thus, the vast majority of adult patients in the United
States with morbid obesity do not undergo this treatment.
On a practical level, patients who present to their primary
care physician with a breast mass or symptomatic gall-
stones are routinely referred for surgical consultation. In con-
trast, patients who present to their primary care physician
with severe obesity are routinely entered into medical treat-
ment programs even if such programs have failed on mul-
tiple previous occasions.

The explanation for the disparity between the recogni-
tion of the health consequences of severe obesity and the
application of the only effective intervention or treatment
may be include several factors. For instance, until fairly re-
cently, only a relatively small number of surgeons were rou-
tinely performing bariatric procedures. However, the sur-
gical community has responded with the development of
multiple surgical training programs for both practicing sur-
geons and surgical trainees. As a result, surgical capacity has
greatly increased and is no longer the limiting factor in some
environments. In addition, health care funding and reim-
bursement issues constitute a barrier to access for many se-
verely overweight patients who desire evaluation for pos-
sible bariatric surgery, especially those who are uninsured
and have low income. Moreover, both physicians and pa-
tients are aware of the potential for adverse events follow-
ing elective bariatric surgical procedures, which may pro-

duce disability, mortality, and high cost. The same
communication system that informs patients of the suc-
cess achieved by bariatric surgery also provides anecdotal
cases of adverse outcomes to both physicians and patients
and their families.11 Also, the widespread perception that
weight loss achieved by bariatric surgery may be transient,
as is weight loss with medical therapy, is perpetuated by poor
long-term results for certain bariatric surgical procedures
used in the past; some of these procedures have largely been
abandoned. However, weight loss following currently used
procedures, predominantly gastric bypass, may occasion-
ally result in weight regain despite the favorable outcomes
shown for the majority of the surgical population.10

Three reports1-3 in this issue of JAMA address many of these
issues. These studies present data from population-based ad-
ministrative databases to examine many important ques-
tions surrounding bariatric surgery.

Using the Nationwide Inpatient Sample (NIS) database,
Santry and colleagues1 estimate the national changes in bar-
iatric surgery that occurred in 1998-2003. Gastric bypass re-
mains the predominant bariatric surgical procedure despite
the increasing popularity of new procedures, such as lapa-
roscopic adjustable gastric banding and sleeve gastrectomy.
While the number of bariatric surgery procedures has in-
creased almost 10-fold during this interval, the length of stay
and complications have declined and inpatient mortality has
remained stable. The mortality using the NIS database was
0.1% to 0.2%; this remarkably low mortality rate presum-
ably underestimates total postoperative mortality, as this da-
tabase detects only deaths that occurred during the hospi-
talization in which the operative procedure was performed.

This rapid growth in bariatric procedure use and im-
provement in outcomes was achieved in a steadily sicker
population, as demonstrated by the Charlson Comorbidity
Index scores. However, given the high proportion of clini-
cally demonstrated comorbidities in the morbidly obese
population, it is apparent that the Charlson index does not
accurately reflect the degree of comorbidity in the NIS study
population, in which 64% had no comorbidity.16 This time-
trend analysis also notes that fewer men and Medicaid ben-
eficiaries underwent bariatric surgery. Morbid obesity is
somewhat less common in men than in women, and men
may not seek surgical intervention as frequently as women
due to sex disparities of access to care and greater social ac-
ceptance of obesity in men. In addition, impaired quality
of life from obesity appears to affect women to a greater ex-
tent than men.17 Medicaid utilization is presumably low due
to decreased reimbursement for these patients as well as due
to higher risk of complications, which may make surgeons
reluctant to provide surgical care.18

In the second study in this issue, Zingmond and col-
leagues2 used a California database that tracks all hospital-
izations and has sufficient identifiers to allow cross-
reference with the California death statistical master file.2 Thus,
data regarding all hospitalizations including rehospitaliza-
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tions following Roux-en-Y gastric bypass surgery and post-
operative deaths from all causes and settings were identifi-
able. Zingmond et al reported a total mortality rate at 30 days
of 0.33% for gastric bypass patients. This figure closely cor-
responds to the 0.5% mortality rate for gastric bypass sur-
gery recently reported in a review by Buchwald et al.19 These
data contrast with the 1.9% mortality at 30 days for Wash-
ington State reported by Flum et al using similar methods.20

The explanation for the differential mortality rate reported
for these 2 states is not known but presumably involves the
relatively higher number of cases performed in California and
possibly a greater tendency to concentrate the caseload in cen-
ters that perform high volumes of bariatric procedures.12,20

Zingmond et al also report a substantial increase in the fre-
quency of hospitalizations in the first year following gastric
bypass surgery compared with the year prior to gastric by-
pass surgery (19.3% vs 7.9%, respectively). Among patients
with complete 3-year follow-up, a mean of 8.4% were admit-
ted the year before gastric bypass surgery, whereas 20.2% were
admitted the year after, 18.4% in the second year, and 14.9%
in the third year after gastric bypass. Analysis of the reasons
for these hospitalizations suggests that hospitalizations prior
to gastric bypass were generally for treatment of obesity-
related disease, whereas following gastric bypass, early and late
complications of the procedure accounted for rehospitaliza-
tion. The requirement for such rehospitalizations is concern-
ing because it reflects postoperative complications and indi-
cates that total costs of health care among patients undergoing
bariatric procedures may be increased following operation.

Several factors may have contributed to increased rates
of postoperative hospitalization that may not be sustained
in the future. Zingmond et al note that patients undergo-
ing operation by high-volume surgeons experience fewer
postoperative rehospitalizations. Another ameliorating fac-
tor includes technical innovations such as division of the
stomach resulting in fewer gastric revisions, as well as the
laparoscopic approach that reduces wound infections, pul-
monary complications, and incisional hernias.21 Many of the
complications that necessitate rehospitalization, such as early
postoperative dehydration, anastomotic stricture, or ven-
tral hernia are closed-ended events that have definitive reso-
lution. This is reflected by a progressively lower rate of re-
admission in each of the 3 years following operation. The
need to resolve these complications often does not affect the
long-term result with regard to weight loss, diminished co-
morbidities, lower mortality risk, and associated long-term
cost savings. Another factor that can influence preopera-
tive and postoperative admission rates may be improved post-
operative access to care for morbidly obese patients, who
often do not receive necessary care preoperatively.22

In the third article in this issue, Flum and colleagues3 re-
port the mortality among Medicare beneficiaries undergo-
ing bariatric surgery. Their finding of a 30-day mortality rate
of 2.0% and a 1-year mortality rate of 4.6% is higher than
has been reported for the general population.19 The 30-day

mortality is presumably predominantly related to postop-
erative complications. The 1-year mortality rate is less clearly
related to the operative procedure because the “all-cause”
rate of death at 1 year may be related to preexisting disease
or an unrelated cause. Nevertheless, the mortality risk in
Medicare beneficiaries is clearly increased, indicating that
this patient population is at increased risk. Approximately
90% of these Medicare beneficiaries were younger than
65 years of age, indicating that their Medicare eligibility most
likely arose from a declaration of permanent and total
disability. It is therefore reasonable to assume that this popu-
lation has a greater burden of associated disease that con-
tributes to this mortality rate. To date, a method for mea-
suring the disease burden of morbidly obese patients
specifically and for relating these obesity-related comor-
bidities to operative mortality has not been developed but
is clearly needed. Of greater methodologic concern in the
study by Flum et al is the inability of the Charlson index to
detect comorbidity in the disabled or elderly population.

Flum et al also report that the volume of surgery per-
formed is directly correlated with mortality risk. Thus, sur-
geons with a higher procedure volume among Medicare pa-
tients appeared to have lower postoperative mortality rates.
While it is unlikely that any of the specific surgeons limited
their activity to Medicare beneficiaries, the number of Medi-
care beneficiaries cared for by a given surgeon is probably a
reflection of the total bariatric surgical experience of that sur-
geon. In addition, the fact that these Medicare patients pre-
sent the highest risk of postoperative mortality should not be
taken as a statement that bariatric surgery should not be of-
fered to such higher-risk patients. These patients may also rep-
resent the potential greatest benefit associated with major last-
ing weight loss given their associated disease burden.18

These studies contribute important information regarding
morbid obesity and its treatment. Morbid obesity is a signifi-
cant health concern and bariatric surgery offers a potentially
effective and enduring treatment for weight reduction. Bar-
iatric surgery results in long-term weight loss, helps resolve
comorbidities, provides a survival benefit,8,10,23 and has in-
creased substantially as a direct consequence of its success in
treating morbid obesity. These studies demonstrate that there
arevulnerablepatientpopulationsandpotential additional costs
associated with surgery but suggest that surgical volume helps
mitigate these risks and costs. Bariatric surgery may be a po-
tentially life-saving intervention in the right patients and in
the right surgeons’ hands. The studies presented in this issue
indicate that experience and technique count.

These 3 studies also demonstrate both strengths and weak-
nesses of administrative claims data. Even though large num-
bers of patients are available, some needed information is sim-
ply not present in these claims data sets. These articles
underscore the compelling need to have a validated bariatric-
specific severity of illness scale to fully define patient surgical
risk. Prospective, clinically derived databases for bariatric sur-
gical outcomes are also required to provide a vehicle for qual-
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ity improvement, much like current systems for coronary ar-
tery bypass graft surgery established by the Society for Thoracic
surgeons.24 Surgical societies including the American Society
for Bariatric Surgery, the American College of Surgeons, and
the Society of American Gastrointestinal Endoscopic Sur-
geons all have recognized the need for data collection and qual-
ity improvement with programs in place.25-27 These data col-
lection efforts will require effort, dedication, financial support,
and cooperation to fulfill these goals.

Given that obesity is a societal concern, there must be so-
cietal solutions and perspective. Prevention initiatives, medi-
cal alternatives, and new technologies may emerge in the
future to help combat obesity. However, bariatric surgery
today remains a fundamental therapy for morbidly obese pa-
tients. The studies by Santry et al, Zingmond et al, and Flum
et al must be seen as opportunities for improvement in bar-
iatric surgery, not as support for exclusionary practices by
payors for patients in dire need. Instead, bariatric surgeons
must meet the challenge of safely and efficiently providing
this essential therapy for the most imperiled patients.
Financial Disclosures: None reported.
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Antipsychotic Drugs in Dementia
What Should Be Made of the Risks?
Peter V. Rabins, MD, MPH
Constantine G. Lyketsos, MD, MHS

THE INTRODUCTION OF THE FIRST ANTIPSYCHOTIC DRUG,
chlorpromazine, into clinical practice more than 50
years ago revolutionalized psychiatry and neurol-
ogy.1 The efficacy of this drug and other drugs in the

phenothiazine class demonstrated that a disease considered
a “mental illness” could respond to a biologically mediated

therapy and heralded the introduction of other neuromodu-
lating therapies such as levodopa for Parkinson disease.

However, since their introduction, the phenothiazines and
other antipsychotic neuroleptic agents have raised chal-
lenging questions about their adverse effects and toxic ef-
fects. Skeptics of the effectiveness of antipsychotic drugs in
schizophrenia suggested that sedation rather than a direct

See also p 1934.
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