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bstract Background: To analyze the socioeconomics of the morbidly obese patient population and the
impact on access to bariatric surgery using 2 nationally representative databases. Bariatric surgery
is a life-changing and potentially life-saving intervention for morbid obesity. Access to bariatric
surgical care among eligible patients might be adversely affected by a variety of socioeconomic factors.
Methods: The national bariatric eligible population was identified from the 2005–2006 National
Health and Nutrition Examination Survey and compared with the adult noneligible population. The
eligible cohort was then compared with patients who had undergone bariatric surgery in the 2006
Nationwide Inpatient Sample, and key socioeconomic disparities were identified and analyzed.
Results: A total of 22,151,116 people were identified as eligible for bariatric surgery using the
National Institutes of Health criteria. Compared with the noneligible group, the bariatric eligible
group had significantly lower family incomes, lower education levels, less access to healthcare, and
a greater proportion of nonwhite race (all P �.001). Bariatric eligibility was associated with
significant adverse economic and health-related markers, including days of work lost (5 versus 8
days, P �.001). More than one third (35%) of bariatric eligible patients were either uninsured or
underinsured, and 15% had incomes less than the poverty level. A total of 87,749 in-patient bariatric
surgical procedures were performed in 2006. Most were performed in white patients (75%) with
greater median incomes (80%) and private insurance (82%). Significant disparities associated with
a decreased likelihood of undergoing bariatric surgery were noted by race, income, insurance type,
and gender.
Conclusion: Socioeconomic factors play a major role in determining who does and does not undergo
bariatric surgery, despite medical eligibility. Significant disparities according to race, income, education
level, and insurance type continue to exist and should prompt focused public health efforts aimed at
equalizing and expanding access. (Surg Obes Relat Dis 2010;6:8–15.) © 2010 American Society for
Metabolic and Bariatric Surgery. All rights reserved.
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The incidence of obesity and morbid obesity among
dults in the United States has continued to increase to
pidemic proportions during the past 20 years [1]. The
dverse effects of obesity and obesity-related medical con-
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itions have severely affected every aspect of our healthcare
ystem [2,3]. Multiple studies have now documented the
ffects of obesity, including greater mortality, increased
ospital admissions and outpatient visits, decreased quality
f life, and overall costs to the healthcare system that run to
illions of dollars annually [4,5].

Bariatric surgery has now become widely accepted and
cientifically proven as the most effective method for con-

rol of both morbid obesity and the obesity-related medical

ariatric Surgery. All rights reserved.
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onditions that plague this population. These include diabe-
es, hypertension, hyperlipidemia, sleep apnea, and debili-
ating joint disease. For patients who meet the criteria for
ariatric surgery established by the National Institute of
ealth [6], this procedure can be a life-altering and life-

aving intervention. However, as with many hospital-based
herapies, a number of additional obstacles to access exist
or patients who could clearly benefit from a bariatric pro-
edure.

Socioeconomic factors such as income, educational
evel, insurance status, and access to healthcare have
een shown to be significant barriers to receiving both basic
edical care and advanced medical and surgical interven-

ions. These include cardiac catheterization and coronary
rtery bypass surgery, laparoscopic surgery, cancer surgery
nd chemotherapy, hemodialysis, and rehabilitation services
7–10]. We hypothesized that socioeconomic factors are
lso significant impediments to the access to bariatric sur-
ery in the United States and that patients who do undergo
ariatric surgery are not representative of the total bariatric
ligible (BE) population. In addition, we sought to analyze
he association of socioeconomic status with the presence
nd degree of morbid obesity and obesity-related medical
onditions.

ethods

We performed an analysis of 2 nationally representative
atabases that contain health and health-care related infor-
ation. The analysis consisted of 3 sequential phases as

ollows. Phase 1 of this study analyzed a nationally repre-
entative sample of morbidly obese persons to establish the
aseline demographic and socioeconomic factors of the
opulation of people who would be medically eligible for a
ariatric surgical procedure. Phase 2 analyzed a second
ationally representative database of hospital admissions to
nalyze the demographics and socioeconomic factors of the
opulation of people who underwent a bariatric surgical
rocedure. Phase 3 then compared and contrasted these 2
ohorts to identify and analyze significant disparities be-
ween those who are medically eligible for surgery and
hose who actually undergo surgical intervention. These
isparities represent potential nonmedical barriers to under-
oing a bariatric surgical procedure.

Phase 1 of the present study analyzed data from the
005–2006 National Health and Nutrition Examination Sur-
ey (NHANES). The NHANES is a continuous program
hat examines a nationally representative sample of approx-
mately 5,000 persons each year. The survey is unique in
hat it combines detailed questionnaire and survey informa-
ion with a thorough physical examination, physiologic
easurements, and laboratory tests administered by trained
edical personnel. The sample is selected to represent the
.S. population of all ages, and the data set contains appro-

riate weights to produce reliable national estimates. The o
ata set analyzed for this study included all adult persons
rom the 2005–2006 NHANES aged 18–65 years with a
alid calculated body mass index (BMI). Those with a BMI
hat placed them in the significantly underweight category
BMI �18.5 kg/m2) were excluded from additional analy-
is.

To correspond as closely as possible with the National
nstitutes of Health guidelines for bariatric surgery eligibil-
ty, the BE population was defined as all persons with a BMI

40 kg/m2 and those with a BMI of 35–40 kg/m2 with �1
o-morbid condition of diabetes mellitus, hypertension, el-
vated cholesterol, sleep apnea, or joint disease identified.
n exploratory analysis was used to characterize the study

ohort in terms of demographic, medical, and socioeco-
omic variables. These included their self-identified racial
ategory, educational level, household income, and insur-
nce type. Race was analyzed both by the exact categori-
ation and also as a binary category of white or nonwhite.
nsurance type was categorized as private, military, govern-
ent (Medicare/Medicaid, and so forth), or no insurance.
e then defined insurance status as insured (private or
ilitary insurance), underinsured (Medicare, Medicaid,

tate level public insurance), or uninsured [9,11]. House-
old income was further characterized by analysis of the
overty income ratio, defined as the ratio of income to
he family’s appropriate poverty threshold as established by
he U.S. Census Bureau. Because this database provides
nthropometric measurements such as waist circumference
nd laboratory values, including triglycerides, cholesterol,
nd fasting blood glucose, we were also able to identify
ersons who met the established criteria for the diagnosis of
etabolic syndrome [12].
The second phase involved the characterization and anal-

sis of patients undergoing in-patient bariatric surgery from
he Nationwide Inpatient Sample (NIS). Provided by the
.S. Department of Health and Human Services under

he Healthcare Cost and Utilization Project, the NIS is the
argest in-patient, all-payer database in the United States. It
ncludes a stratified sample of 20% of all hopital discharges,
eighted to reflect the entire U.S. population and produce
ational estimates. The 2006 NIS was queried to identify all
atients who underwent a primary bariatric procedure for
he diagnosis of morbid obesity. All adult patients (aged
8–65 years) with an “International Classification of Dis-
ases, Ninth Revision, Clinical Modification” diagnosis
ode for morbid obesity (code 278.01) listed as 1 of the top
admission diagnoses and an “International Classification

f Diseases, Ninth Revision, Clinical Modification” proce-
ure code for a bariatric operation (codes 44.38, 44.95,
4.39, 44.68, 43.89, 43.7) listed as 1 of the top 3 procedures
ere included in the bariatric surgery (BS) group.
An exploratory analysis was then performed to analyze

he baseline characteristics of this population, including
emographics, co-morbidities, hospital length of stay, and

utcomes. Race and insurance type were categorized as
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escribed for the NHANES database. Although no data are
vailable for individual or household income from the NIS,
he data field (ZIPINC_QRTL) provides the median house-
old income (in quartiles) for the patient’s reported zip code
nd was used as an additional indicator of socioeconomic
tatus. The metabolic syndrome was not able to be as pre-
isely defined with the data from the NIS data set because of
he lack of exact anthropometric measurements and labora-
ory data. To facilitate a rough comparison, the metabolic
yndrome was defined as morbid obesity plus the presence
f �2 of the following: hypertension (complicated or un-
omplicated), diabetes (complicated or uncomplicated), and
yperlipidemia.

The third phase of the present study involved analysis of
he distribution of key socioeconomic factors among the BE
nd BS cohorts and a detailed comparison of these 2 cohorts
o identify significant discrepancies between those who are
ligible for surgery and those who underwent surgery. All
nalyses were performed using the appropriate sample
eights and clustering variables from the respective data-
ases to provide valid national estimates. Categorical vari-
bles were compared using the chi-square or Fisher’s exact
est. Ordinal and continuous variables were compared using
tudent’s t test, Mann-Whitney U test, or analysis of vari-
nce. The summary statistics are presented as either the
ean � standard deviation or the median value with the

ange in parentheses. Odds ratios with 95% confidence
ntervals were calculated from the contingency tables. Lo-
istic regression analysis was used to identify independent
actors associated with eligibility for bariatric surgery, with
ll key socioeconomic variables forced into the model. All
nalyses were performed with Statistical Package for Social
ciences, version 12.0, for Windows (SPSS, Chicago, IL),
ith statistical significance set at P �.05. This study was

eviewed and approved by the local Institutional Review
oard.

esults

Phase 1 analysis of the NHANES database identified a
ational weighted estimate of 22,151,116 persons eligible
or bariatric surgery (BE) by the published National Insti-
utes of Health criteria. This cohort represented 12.6% of
he entire adult NHANES population. Class 2 obesity (BMI
5–39.9 kg/m2) was present in approximately 16.4 million
ersons, and approximately 11.3 million (69%) had �1
eight-related co-morbidity. Class 3 obesity (BMI �40
g/m2) was identified in approximately 10.8 million sub-
ects. The prevalence of the metabolic syndrome was dras-
ically greater in the BE population than in the noneligible
opulation (58% versus 18%, P �.001).

Table 1 lists a comparison of the demographic variables
etween the BE and noneligible populations. The BE pop-
lation was slightly older and had a significantly greater

emale distribution than the general population. The BE t
opulation also demonstrated significantly skewed racial
nd socioeconomic distributions, with a greater percentage
f nonwhite race, lower educational level, and lower in-
omes. The BE population was much more likely to be
nderinsured and to rate their general health lower than the
oneligible group. More than one third (35%) of the BE
atients were either uninsured or underinsured, and 15%
ad incomes less than the poverty level.

The key variables of interest were then entered into a
orward stepwise logistic regression model with bariatric
ligibility as the dependent variable of interest. Significant
actors that were independently associated with bariatric
ligibility are listed in Table 2. In the present analysis,
ariatric eligibility was independently associated with im-
ortant socioeconomic factors, including black race, lower
amily and household incomes, lower educational levels,
nd insurance status. Although BE subjects were less likely
o be uninsured, they were much more likely to be under-
nsured than the noneligible population (adjusted odds ratio
.56).

Phase 2 of the analysis identified all patients who had
ndergone a primary bariatric procedure (BS group) for the
iagnosis of morbid obesity from the 2006 NIS. This iden-

able 1
emographics of bariatric eligible and noneligible populations

emographic Noneligible
(n � 152,656,650)

Bariatric eligible
(n � 22,151,116)

P value

ge at screening (yr) 39.7 � 12.8 42.8 � 11.9 �.001
ender �.001
Male 74M (49) 8.3M (38)
Female 78M (51) 13.8M (62)

ace �.001
White 106M (69) 14.8M (67)
Black 17.6M (12) 4M (18)
Hispanic 20.4M (13) 2.2M (10)
Other 8.9M (6) 1.2M (5)

MI (kg/m2) 26.8 � 4.4 41.4 � 6.7 �.001
ducational level �.001
College 92M (61) 11.9M (54)
High school 35.9M (23) 6.6M (30)
Grade school 24.5M (16) 3.6M (16)

amily income (PIR)
Mean PIR 3.2 � .0001 2.9 � .0003 �.001
PIR �2 106M (71) 13.9M (65) �.001

ealth insurance
status

�.001

None 36.2M (24) 3.5M (16)
Underinsured 13.2M (8) 4.3M (20)
Adequate 103M (68) 14.3M (65)

eneral health �.001
Excellent/good 125M (88) 14.4M (66)
Fair/poor 17.2M (12) 7.3M (34)
etabolic syndrome 27.5M (18) 12.8M (58) �.001

M � million; BMI � body mass index; PIR � poverty income ratio.
Data presented as mean � standard deviation or numbers, with percent-

ges in parentheses.
ified a weighted national estimate of 87,749 in-patient
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ariatric surgical procedures performed in 2006. The base-
ine demographics of this patient population are listed in
able 3. Most patients undergoing a bariatric surgical pro-
edure were women (81%) and white (75%), had median
ncomes greater than the first quartile (80%), and had pri-
ate insurance (82%). Less than 1% of bariatric surgical
rocedures were performed on uninsured patients. Data
egarding the co-morbidities and outcomes are presented in
able 4. The vast majority of patients had a short hospital
tay (�3 days) and were able to be discharged to home fully
ndependent. The in-patient mortality rate was low at .1%.

The final phase of the present analysis was a direct
roportional comparison of the BE and BS groups, focused
n the key health-related and socioeconomic variables of
nterest. In relationship to the large, and rapidly increasing,
opulation of morbidly obese adults eligible for surgery,
nly a small fraction (.4%) underwent a bariatric surgical
rocedure in 2006. A large gender disparity was identified
etween the groups, with men comprising 38% of the BE
opulation but only 19% of those who underwent bariatric
urgery. Racial disparities were also noted, with significant
verrepresentation of whites among patients who had un-
ergone surgery and corresponding underrepresentation of
lacks. Although 35% of the BE subjects had a household
ncome in the lowest quartile, only 20% of the BS group
ere in the lowest quartile of income (by median income for

eported zip code). Health insurance status was also skewed,
ith significantly more persons with private insurance
resent in the BS group (82%) than in BE group (65%), with
ssentially no representation of the 3.5 million (16%) unin-
ured BE persons in the BS group (.3%). Fig. 1 shows a

able 2
esults of logistic regression analysis for bariatric eligibility

ariable Adjusted
odds ratio

95% Confidence
interval

P value

ge at screening 1.015 1.014–1.016 �.001
emale gender 1.653 1.651–1.654 �.001
ace
White 1.0 NA NA
Black 1.456 1.454–1.458 .001
Hispanic .921 .919–.923 .001

air or poor health 3.418 3.414–3.422 �.001
IR
�4.0 1.0 NA NA
3.01–4.0 1.166 1.01–2.0 �.001
2.01–3.0 1.341 1.339–1.343 �.001
1.01–2.0 1.435 1.433–1.437 �.001
�1.0 1.070 1.068–1.072 �.001

ducation
College 1.0 NA NA
High school 1.273 1.272–1.274 �.001

nsurance status
Fully insured 1.0 NA NA
Underinsured 1.563 1.561–1.566 �.001
Uninsured .554 .553–.555 �.001
NA � not applicable; PIR � poverty income ratio. s
raphic representation of key disparities between the 2
roups. Finally, although 58% of the BE population met the
riteria for the diagnosis of the metabolic syndrome, they
onstituted only 21% of those who underwent bariatric
urgical intervention.

able 3
emographics of patients undergoing in-patient bariatric surgery from
006 NIS*

emographic Bariatric surgery
(n � 87,749)

ge (yr) 42.9 � 10.7
ender (n)
Male 16,820 (19)
Female 70,797 (81)

ace (n)
White 49,877 (75)
Black 8,395 (11)
Hispanic 6,969 (10)
Other 2218 (4)
edian income for zip code (n)
First quartile 17,497 (20)
Second quartile 21,852 (25)
Third quartile 23,691 (28)
Fourth quartile 22,740 (27)

ealth insurance status (n)
None 251 (.3)
Underinsured 15,557 (18)
Adequate 70,921(82)

ospital location (n)
Urban 85,426 (97)
Rural 2,323 (3)

ospital region (n)
Northeast 23,849 (27)
Midwest 15,562 (18)
South 26,674 (30)
West 21,665 (25)

Data presented as mean � standard deviation or numbers, with percent-
ges in parentheses.

* Missing data for each variable not included in totals.

able 4
ealth-related and outcome data for the bariatric surgery group

ariable Bariatric surgery
(n � 87,749)

iabetes (complicated or uncomplicated) 25,401 (29)
ypertension (complicated or uncomplicated) 45,880 (52)
hronic pulmonary disease 16,442 (19)
etabolic syndrome 18,696 (21)

ength of stay (d) 2.5 � 4
urgical procedures (n) 1.8 � 1.3
ied during hospitalization 115 (.1)
ischarge disposition
Home, independent 85,421 (97.4)
Home, home health 1739 (2)
Skilled nursing facility 457 (.5)
Other (died or unknown) 132 (.1)

otal hospital charges ($) 36,819 � 31,120

Data presented as numbers, with percentages in parentheses or mean �

tandard deviation.
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iscussion

We are now at a crossroads of 2 intersecting public
ealth crises, with catastrophic potential: the widening obe-
ity epidemic and the system-wide inequalities in access to
ffordable, high-quality healthcare. As physicians, we must
e on the front line of efforts aimed at prevention, treatment,
ducation, and policy formation. As surgeons, in possession
f the most proven and effective therapeutic options for
orbid obesity, we are particularly obligated and well-

uited to educate and guide both medical and healthcare
olicy decisions regarding the future of obesity treatment.
e believe that the integration of bariatric surgery and

olicies aimed at increasing and equalizing access to bari-
tric surgery must be key components of any long-term
olution.

In an outstanding study published in 2004, Livingston
nd Ko [13] used a national health survey to examine the
E patient population and compare them with bariatric

urgical patients undergoing surgery in 2000. They identi-
ed 5.3 million BE patients and demonstrated disparities by
ace and insurance type between the 2 groups. Our study
as intended to complement and amplify their data, with a
ore recent and more rigorously obtained sample. One

otential limitation of their study was the use of self-re-
orted height and weight data, which has been demonstrated
o underestimate the true incidence of obesity by �25%
14]. The rigorously collected physical examination and
aboratory data contained in the NHANES allows for a more
etailed and reliable analysis of the BMI, obesity-related
o-morbidities, and definition of the metabolic syndrome.

The initial goals of the present study were to examine the
dult BE population on a national level and to compare their
emographics and socioeconomic data with the data of the
oneligible population. Although the association between
besity and health problems has been well described [15],
he links between obesity and socioeconomics are less well
stablished. Several series have noted significant income

ig. 1. Comparison of key demographic and socioeconomic variables
mong those eligible for bariatric surgery (black) and those who underwent
ariatric surgery (gray).
isparities between the obese and nonobese populations, t
ith a strong correlation between BMI and poverty [16–
8]. Chang and Lauderdale [19] demonstrated this complex
elationship using NHANES data spanning 3 decades and
ound substantial variations in this relationship between
acial and gender groups. However, all race–gender groups
emonstrated income differentials by BMI. The association
etween BMI and race is also a complex issue; however,
everal defined populations such as black women have been
oted to be at particular risk of obesity [20]. In addition to
ncome and race, lower levels of education among adults
ave also been widely demonstrated to correlate with obe-
ity [21,22]. Our results agree with many of these series and
onfirm their findings from a modern and nationally repre-
entative sample. We have demonstrated that the BE pop-
lation tended to have lower average household and family
ncomes, were less likely to have education greater than the
igh school level, and had significant overrepresentation of
lacks compared with whites. Not surprisingly, this also
anifested as a greater likelihood of being underinsured or

ompletely uninsured. Thus, the populations at the greatest
isk of obesity and obesity-related illness are also the pop-
lations likely to be the least served and the least able to
fford expensive interventions.

We also sought to compare the BE population with the
roup of patients who had undergone a bariatric surgical
ntervention in 2006. Bariatric surgery has clearly become
he most effective and durable treatment of obesity among
roperly selected patients [6,23]. Although the criteria for
edical eligibility have been well-defined and accepted [6],
number of other nonmedical factors have been identified

hat can affect patient eligibility or selection for a bariatric
rocedure. Several of these key nonmedical factors we ex-
mined were gender, race, insurance status, and income.

The most likely factor affecting patient eligibility or the
esire for surgery would be the high cost of the procedure.
ur data demonstrated average hospital charges of almost
37,000 for an in-patient bariatric procedure, which would
ikely be prohibitive for most without adequate insurance
overage. With the increasing popularity of bariatric sur-
ery, many insurance carriers have elected to discontinue
overage for these procedures or to institute large required
o-payments, with a resultant slowing of the demand for
urgery [24]. One study examined the effect of price on
urgical demand and found a significant and negative rela-
ionship between the out-of-pocket price of surgery and
emand [24]. Other socioeconomic factors have been
hown to negatively affect patient selection for bariatric
urgery, including self-pay status, public health insurance,
lder age, and poor social support [25]. Several other series
ave demonstrated racial disparities in the selection for
urgery and in the outcomes after surgery [26,27]. Flum et
l. [28] outlined a number of racial and socioeconomic
nequalities in bariatric surgery, including the overrepresen-
ation of high income whites who undergo surgery versus

he lack of insurance coverage and the long wait times (�10
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ears) for patients with public insurance. The data from our
tudy agree with many of these observations, including the
nderrepresentation of men, those with lower incomes,
hose with lower educational levels, those of nonwhite race,
nd the under- or uninsured.

One argument for using these additional factors as selec-
ion criteria has been that bariatric surgical outcomes might
e worse for patients with a lower socioeconomic status. In
analysis of 180 patients undergoing laparoscopic bypass,
ost socioeconomic variables (including race) did not in-

ependently affect the degree of postoperative weight loss
29]. However, several other series have found worse
eight loss among nonwhite patients after vertical banded
astroplasty and gastric bypass [30,31]. Although the com-
lication and death rates were greater among Medicaid
atients in 1 series, this was solely attributable to the greater
urden of co-morbid and untreated disease in these patients
32]. Arguably, the most important outcome to assess is not
he absolute weight loss, but the health effects of the sur-
ery. Although complication rates have been reported to be
reater among patients who did not have private insurance,
he overall weight loss and the reduction in obesity-associ-
ted diseases have not been different from those with public
nsurance [32,33].

Although access to care in terms of insurance status and
ocioeconomic status has been exhaustively demonstrated
o be the primary cause for significant disparities in health-
are delivery, multiple other factors can certainly affect this
ynamic. Significant disparities might exist between racial
nd socioeconomic groups in the perception of obesity and
ariatric surgery, leading to differences in seeking bariatric
urgical care. The referral patterns of primary care providers
ight be biased by race, insurance status, income, and other

actors, again leading to decreased representation of those
roups among those seeking or receiving surgical interven-
ion. However, the only way to definitively study and dem-
nstrate these potential confounders would be to fully
qualize the referral pattern and access to bariatric surgery.

Any discussion of increasing access to bariatric surgery
ill naturally meet with staunch opposition related to the

ignificant upfront costs that would be associated with these
rograms. This rationale has resulted in many insurers de-
ying bariatric coverage, significantly limiting bariatric
overage, or enacting multiple barriers or “hurdles” to ob-
aining approval [24,34]. This, however, results in a greater
egative effect on those with a lower socioeconomic status.
widening body of data have now demonstrated the overall

ost-effectiveness of bariatric surgery when examined from
system wide or longer term perspective. A 1995 study

omparing the costs of gastric bypass versus medical ther-
py among 362 patients found surgery was associated with
much greater chance of success at 5 years (89% versus

1%) and that, at 6 years, the cost of medical therapy
xceeded that of surgery [35]. An Australian study using a

odeled lifetime analysis for patients with type 2 diabetes a
onclusively demonstrated a mean healthcare savings of
2400 and 1.2 additional quality-adjusted life-years per
atient [36]. A recent analysis of a large employer claims
atabase found that with a mean initial investment of
17,000–26,000 for a bariatric procedure, third-party pay-
rs would recoup all costs within 2 years for laparoscopic
urgery and 4 years for open surgery [37]. The positive
nancial effect of bariatric surgery can also be expected to

ncrease, because recent data have shown significant de-
lines in surgical complication rates (21%) and hospital
harges (13%) for patients undergoing surgery [38].

Little question remains that bariatric surgery has the
otential to result in significant long-term savings to society
n terms of healthcare costs, productivity, and quality of life.
espite the level of currently available evidence and expert
pinions calling for reform in access to bariatric surgery
28,35,37,39,40], the problem of uncontrolled or poorly
ontrolled obesity is continuing to increase and further
tress our healthcare system. This epidemic will continue to
isproportionately affect certain already underserved or dis-
dvantaged groups, resulting in avoidable morbidity, mor-
ality, and long-term costs to the healthcare system. Efforts
imed at these underserved groups should include commu-
ity outreach and education programs to remove barriers
ased on income level, education level, and race. Compre-
ensive insurance reform aimed at the “underinsured” pop-
lation must include provisions to provide coverage for
ariatric surgery in medically qualified persons without un-
ue additional burdens or requirements. Additionally, we
ust recognize the even more difficult issue of the com-

letely uninsured population and how to provide them with
odern surgical care. With the total population of uninsured

ersons and the incidence of becoming uninsured increasing
ignificantly in this decade [41], this issue can only be
xpected to become more difficult and costly, the longer we
ait to address it. Our data have demonstrated that the 3.5
illion uninsured BE persons identified were virtually un-

epresented among the surgical patients, which we believe
epresents an incredible opportunity and additional target
or intervention.

The present study had several significant limitations. We
ompared 2 separate databases from different samples and
sing different sampling methods, which might have intro-
uced significant variance and bias. In addition, these num-
ers are only national “estimates” determined from a
maller weighted sample; thus, small errors can be signifi-
antly magnified. However, the NHANES and NIS are both
xpertly designed and executed samples that have been
xtensively validated as accurate national representations;
hus, a comparison of ratios between these 2 databases
hould be highly reliable. This type of comparative analysis
s required to examine questions such as this on a national
cale. Analysis of these data was limited to the fields con-
ained in the database; thus, key variables that could have

ffected our findings might not have been included. These
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ncludes variables that might affect bariatric eligibility, with
he result that our “eligible” population might have been an
verestimate. Any discussions of the cost or cost savings of
iberalizing bariatric surgery access were determined from
heoretical models and speculation, with wide variation
mong sources. The definition of “underinsured” used in the
resent study was determined only by the insurance type
nd does not reflect individual plan coverage for bariatric
urgery. Finally, no causality between any of these socio-
conomic factors and the increased or decreased likelihood
f undergoing bariatric surgery can be proved from the
resent retrospective analysis.

onclusion

The results of the present study, although not unex-
ected, have yielded several important and concerning find-
ngs, with wide-ranging implications. Racial and socioeco-
omic factors continue to exert significant influence on who
oes and does not undergo bariatric surgery. The resultant
isparities affect millions of people with morbid obesity and
besity-related medical disease. The costs associated with
ur failure to adequately address this issue will be stagger-
ng in terms of excess mortality, uncontrolled morbidity,
ower quality of life, and stress on an already overburdened
ealthcare system. Although as bariatric surgeons we are
sually classified as surgical subspecialists, we must begin
o champion this cause as effective agents for public health
olicy change and primary care providers for the debilitat-
ng disease of morbid obesity.

isclosures

The authors have no commercial associations that might
e a conflict of interest in relation to this article.

eferences

[1] Pender JR, Pories WJ. Epidemiology of obesity in the United States.
Gastroenterol Clin North Am 2005;34:1–7.

[2] Menifield CE, Doty N, Fletcher A. Obesity in America. ABNF J
2008;19:83–8.

[3] Sullivan PW, Ghushchyan V, Ben-Joseph RH. The effect of obesity
and cardiometabolic risk factors on expenditures and productivity in
the United States. Obesity (Silver Spring) 2008;16:2155–62.

[4] Long DA, Reed R, Lehman G. The cost of lifestyle health risks:
obesity. J Occup Environ Med 2006;48:244–51.

[5] Wang F, McDonald T, Bender J, Reffitt B, Miller A, Edington DW.
Association of healthcare costs with per unit body mass index in-
crease. J Occup Environ Med 2006;48:668–74.

[6] Consensus Development Conference Panel. NIH conference: gas-
trointestinal surgery for severe obesity. Ann Intern Med 1991;115:
956 – 61.

[7] Racial/ethnic and socioeconomic disparities in multiple risk factors
for heart disease and stroke—United States, 2003. MMWR Morb

Mortal Wkly Rep 2005;54:113–7.
[8] Bravata DM, Wells CK, Gulanski B, et al. Racial disparities in stroke
risk factors: the impact of socioeconomic status. Stroke 2005;36:
1507–11.

[9] Halpern MT, Ward EM, Pavluck AL, Schrag NM, Bian J, Chen AY.
Association of insurance status and ethnicity with cancer stage at
diagnosis for 12 cancer sites: a retrospective analysis. Lancet Oncol
2008;9:222–31.

10] McGruder HF, Malarcher AM, Antoine TL, Greenlund KJ, Croft
JB. Racial and ethnic disparities in cardiovascular risk factors
among stroke survivors: United States 1999 to 2001. Stroke 2004;
35:1557– 61.

11] Ruger JP, Richter CJ, Lewis LM. Association between insurance
status and admission rate for patients evaluated in the emergency
department. Acad Emerg Med 2003;10:1285–8.

12] Grundy SM, Brewer HB Jr, Cleeman JI, Smith SC Jr, Lenfant C.
Definition of metabolic syndrome: report of the National Heart, Lung,
and Blood Institute/American Heart Association conference on sci-
entific issues related to definition. Arterioscler Thromb Vasc Biol
2004;24:e13–8.

13] Livingston EH, Ko CY. Socioeconomic characteristics of the popu-
lation eligible for obesity surgery. Surgery 2004;135:288–96.

14] Okosun IS, Bhatt DV, Boltri JM, Ndirangu M. Self-reported and
measured height and weight: impact on racial/ethnic differences in
hypertension. Ethn Dis 2008;18:415–20.

15] Gilmore J. Body mass index and health. Health Rep 1999;11:31–
43(Eng); 33–47(Fre).

16] Neufeld LM, Hernandez-Cordero S, Fernald LC, Ramakrishnan U.
Overweight and obesity doubled over a 6-year period in young
women living in poverty in Mexico. Obesity (Silver Spring) 2008;
16:714–7.

17] Drewnowski A, Specter SE. Poverty and obesity: the role of energy
density and energy costs. Am J Clin Nutr 2004;79:6–16.

18] Sturm R, Wells KB. Does obesity contribute as much to morbidity as
poverty or smoking? Pub Health 2001;115:229–35.

19] Chang VW, Lauderdale DS. Income disparities in body mass index
and obesity in the United States, 1971–2002. Arch Intern Med 2005;
165:2122–8.

20] Ogden CL. Disparities in obesity prevalence in the United States:
black women at risk. Am J Clin Nutr 2009;89:1001–2.

21] Kilicarslan A, Isildak M, Guven GS, et al. Demographic, socioeco-
nomic and educational aspects of obesity in an adult population.
J Natl Med Assoc 2006;98:1313–7.

22] Stelmach W, Bielecki W, Bryla M, Kaczmarczyk-Chalas K, Drygas
W. [The association between income, education, lifestyle and psy-
chosocial stressor and obesity in elderly]. Wiad Lek 2005;58:481–90.

23] Maggard MA, Shugarman LR, Suttorp M, et al. Meta-analysis: sur-
gical treatment of obesity. Ann Intern Med 2005;142:547–59.

24] Finkelstein EA, Brown DS, Avidor Y, Takeuchi AH. The role of
price, sociodemographic factors, and health in the demand for bari-
atric surgery. Am J Manag Care 2005;11:630–7.

25] Santry HP, Lauderdale DS, Cagney KA, Rathouz PJ, Alverdy JC,
Chin MH. Predictors of patient selection in bariatric surgery. Ann
Surg 2007;245:59–67.

26] Dallal RM, Bailey L, Guenther L, Curley C, Sergi F. Comparative
analysis of short-term outcomes after bariatric surgery between two
disparate populations. Surg Obes Relat Dis 2008;4:110–4.

27] Ballantyne GH. Measuring outcomes following bariatric surgery:
weight loss parameters, improvement in co-morbid conditions,
change in quality of life and patient satisfaction. Obes Surg 2003;
13:954 – 64.

28] Flum DR, Khan TV, Dellinger EP. Toward the rational and equitable
use of bariatric surgery. JAMA 2007;298:1442–4.

29] Lutfi R, Torquati A, Sekhar N, Richards WO. Predictors of success
after laparoscopic gastric bypass: a multivariate analysis of socioeco-

nomic factors. Surg Endosc 2006;20:864–7.



[

[

[

[

[

[

[

[

[

[

[

[

15M. Martin et al. / Surgery for Obesity and Related Diseases 6 (2010) 8–15
30] Capella RF, Capella JF. Ethnicity, type of obesity surgery and weight
loss. Obes Surg 1993;3:375–80.

31] Sugerman HJ, Londrey GL, Kellum JM, et al. Weight loss with vertical
banded gastroplasty and Roux-Y gastric bypass for morbid obesity with
selective versus random assignment. Am J Surg 1989;157:93–102.

32] Alexander JW, Goodman HR, Martin Hawver LR, James L. The
impact of Medicaid status on outcome after gastric bypass. Obes Surg
2008;18:1241–5.

33] Martin LF, Tan TL, Holmes PA, et al. Preoperative insurance status
influences postoperative complication rates for gastric bypass. Am J
Surg 1991;161:625–34.

34] Livingston EH, Elliott AC, Hynan LS, Engel E. When policy meets statis-
tics: the very real effect that questionable statistical analysis has on limiting
health care access for bariatric surgery. Arch Surg 2007;142:979–87.

35] Martin LF, Tan TL, Horn JR, et al. Comparison of the costs associated with

medical and surgical treatment of obesity. Surgery 1995;118:599–607.
36] Keating CL, Dixon JB, Moodie ML, et al. Cost-effectiveness of
surgically induced weight loss for the management of type 2
diabetes: modeled lifetime analysis. Diabetes Care 2009;32:
567–74.

37] Cremieux PY, Buchwald H, Shikora SA, Ghosh A, Yang HE, Buess-
ing M. A study on the economic impact of bariatric surgery. Am J
Manag Care 2008;14:589–96.

38] Encinosa WE, Bernard DM, Du D, Steiner CA. Recent improvements
in bariatric surgery outcomes. Med Care 2009;47:531–5.

39] Buchwald H. Bariatric surgery for morbid obesity: health implica-
tions for patients, health professionals, and third-party payers. J Am
Coll Surg 2005;200:593–604.

40] Hutcher NE. Unrestricted insurance access to bariatric surgery: no
more excuses. Surg Obes Relat Dis 2009;5:1–3.

41] Cutler DM, Gelber AM. Changes in the incidence and duration of

periods without insurance. N Engl J Med 2009;360:1740–8.


	Socioeconomic disparities in eligibility and access to bariatric surgery: a national population-based analysis
	Methods
	Results
	Discussion
	Conclusion
	Disclosures
	References


