
A

K

(
k

S
0

1
d

Original article

Natural history and metabolic consequences of morbid obesity for
patients denied coverage for bariatric surgery

Ayman B. Al Harakeh, M.D.a, Kyle J. Burkhamer, B.S.b, Kara J. Kallies, B.A.b,
Michelle A. Mathiason, M.S.b, Shanu N. Kothari, M.D., F.A.C.S.c,*

aMinimally Invasive Bariatric and Advanced Laparoscopic Fellowship, Department of Medical Education, Gundersen Lutheran Medical Foundation, La
Crosse, Wisconsin

bDepartment of Surgery Research, Gundersen Lutheran Medical Foundation, La Crosse, Wisconsin
cDepartment of General Surgery, Gundersen Lutheran Health System, La Crosse, Wisconsin

Received May 6, 2010; accepted August 18, 2010

bstract Background: Patients satisfying the National Institutes of Health criteria and deemed appropriate
candidates often do not undergo bariatric surgery for insurance-related reasons. Our objective was
to explore the natural history of these patients compared with that of those who underwent
laparoscopic Roux-en-Y gastric bypass (LRYGB).
Methods: The medical records of the patients evaluated for LRYGB from 2001 to 2007 were
retrospectively reviewed. The presence of co-morbidities was assessed at the initial evaluation and
within a 3-year follow-up period for patients who had undergone LRYGB and those denied surgery.
The statistical analysis included chi-square tests.
Results: A total of 189 patients were in the denied cohort and 587 in the LRYGB cohort. The age,
gender, and body mass index were similar between the 2 cohorts at the initial evaluation. The
percentage of patients with a diagnosis of a co-morbidity in the denied and LRYGB cohorts at the
initial evaluation was 20% and 25% with diabetes mellitus, 51% and 43% with hypertension, 20%
and 22% with obstructive sleep apnea, 34% and 24% with lipid disorders, and 62% and 49% with
gastroesophageal reflux disease, respectively. The body mass index at the initial evaluation and
during follow-up was 47.3 and 46.8 kg/m2 in the denied cohort (n � 165, P � .236) and 48.5 and
30.5 kg/m2 in the LRYGB cohort (n � 544, P �.001), respectively. During the follow-up period,
a greater incidence of new-onset diabetes (P �.001), hypertension (P �.001), obstructive sleep
apnea (P �.001), gastroesophageal reflux disease (P �.001), and lipid disorders (P �.001) was
observed in the denied cohort.
Conclusion: Patients denied LRYGB had a greater incidence of new co-morbidities diagnosed
within a short follow-up period, without a significant change in their body mass index. (Surg Obes
Relat Dis 2010;6:591–596.) © 2010 American Society for Metabolic and Bariatric Surgery. All
rights reserved.
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The unprecedented increase in the number of overweight
body mass index [BMI] �25 kg/m2) and obese (BMI �30
g/m2) persons has been estimated to encompass about 1.7
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illion individuals [1]. The percentage of overweight adults
s greatest in the United States, where approximately two
hirds of the population are overweight and almost one half
re obese [1]. The increase in the rate of obesity has been
ssociated with an increased incidence of many obesity-
elated co-morbidities, including type 2 diabetes mellitus
T2DM), lipid disorders, cardiovascular disease, hyperten-

ion (HTN), obstructive sleep apnea (OSA), gastroesopha-

ariatric Surgery. All rights reserved.
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eal reflux disease (GERD), arthritis and joint pain, depres-
ion, polycystic ovarian syndrome, menstrual irregularities,
nd urinary incontinence [2–5]. These obesity-related co-
orbidities affect not only the quality of life, but also the

ife expectancy [6].
Surgical therapy is currently the only effective long-term

reatment of obesity [2]. The National Institutes of Health
ave established guidelines for surgical therapy for morbid
besity that require potential patients to have a BMI of �40
g/m2 or a BMI of 35–40 kg/m2 with significant obesity-
elated co-morbidities [2]. The introduction of minimally
nvasive techniques to bariatric surgery has had a drastic
ffect on the evolution of this field. Although many studies
ave previously demonstrated the safety, efficacy, and res-
lution of major co-morbidities after bariatric surgery [7],
aparoscopy has played a major role in establishing wide-
pread public acceptance. The use of bariatric surgery has
ncreased markedly during the past several years, from

10,000 cases in 1996 to approximately 70,000 cases in
002 and 170,000 cases in 2005 in the United States [8].

A study previously conducted at our institution found that a
ignificant reason that potential patients did not undergo lapa-
oscopic Roux-en-Y gastric bypass surgery (LRYGB) was
nsurance denial or unattainable insurance prerequisites [9].

The objective of the present study was to determine the
atural clinical course and incidence of new-onset T2DM,
TN, OSA, GERD, and lipid disorders over time in patients
enied LRYGB by their insurance company compared with
hat of patients who had undergone LRYGB. T2DM, HTN,
SA, GERD, and lipid disorders were selected as the study

o-morbidities owing to their significant effect on survival
nd the well-documented evidence that bariatric surgery
ontributes to the improvement and/or resolution of these
o-morbidities.

ethods

Gundersen Lutheran is an integrated healthcare system
ith a 325-bed community teaching hospital and a long-

tanding comprehensive electronic medical record system.
fter institutional review board approval, the electronic
edical records of the patients who had undergone an initial

valuation for LRYGB from 2001 to 2007 were retrospec-
ively reviewed. The patients were identified by querying
he database of a previous study [9] completed at our insti-
ution and our institution’s electronic medical record system
nd prospectively collected bariatric database. Patients de-
ied LRYGB for an insurance-related reason who had either
follow-up visit at �1 year or a documented weight mea-

urement at �6 months after the initial evaluation or a new
iagnosis of T2DM, HTN, OSA, GERD, or lipid disorder
ere included in the denied cohort. The patients who had
een approved by their insurance and subsequently under-

ent LRYGB and had had a visit with any healthcare L
rovider �1 year postoperatively were included in the
RYGB cohort.

The presence of T2DM, HTN, OSA, GERD, and lipid
isorders was assessed at the initial evaluation in the bari-
tric clinic and during the subsequent follow-up period for
ll patients. The analysis of follow-up data was adjusted
ccording to the pre-existing conditions. Patients with a
revious diagnosis of a study co-morbidity at the initial
valuation were excluded from the follow-up analysis for
hat co-morbidity because they would have been ineligible
o acquire the same diagnosis again. As such, the overall
umber of patients included in the analysis of each co-
orbidity was adjusted from the initial evaluation through-

ut the follow-up period. The follow-up period for patients
n the LRYGB cohort included the interval between the
nitial evaluation and surgery and the postoperative fol-
ow-up period. The presence of co-morbidities was deter-
ined by the patients’ healthcare providers, as documented

n their electronic medical record. During the follow-up
eriod, HTN was considered present for patients with a new
iagnosis and/or a blood pressure measurement of �140/90
m Hg, and new-onset OSA was verified from the poly-

omnography reports. The incidence of co-morbidities dur-
ng follow-up was analyzed only for those patients who had
ot had the respective obesity-related co-morbidity at their
nitial evaluation.

All LRYGB patients had met the National Institutes of
ealth criteria for bariatric surgery. Our operative technique
as previously been described in detail [10]. In brief, an
pproximately 20-cm3 gastric pouch was created. A jeju-
ojejunostomy was constructed in a stapled, side-to-side
ashion, and the Roux limb was brought through the retro-
olic, retrogastric tunnel. The biliopancreatic limb was ap-
roximately 30–40 cm, and the Roux limb was 50–75 cm.
astrojejunostomy was performed using a linear stapled

echnique, and all 3 mesenteric defects were closed with
ermanent sutures.

Statistical analysis included chi-square tests to compare
he incidence of new diagnoses during the follow-up period
or patients without a previous diagnosis. Student t tests
paired and 2 sample) were used for the age and BMI
omparisons. P �.05 was considered significant.

esults

A total of 587 patients were included in the LRYGB
ohort and 189 in the denied cohort (Fig. 1). The initial age,
ender, and BMI were similar between the 2 cohorts (Table
). The presence of previously diagnosed T2DM and OSA
as similar among the patients in the 2 cohorts at the initial

valuation; however, the percentages of GERD, lipid disor-
ers, and HTN were greater in the denied cohort (Table 1).
he median follow-up period was 36 months from the initial
valuation for the denied cohort. The follow-up for the

RYGB cohort consisted of the interval from the initial
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valuation to surgery (median 7 months) and the postoper-
tive follow-up period (median 36 months). The initial BMI
nd 2-year follow-up BMI for the patients with complete
ata was 47.3 and 46.8 kg/m2 in the denied cohort (n � 165,

Fig. 1. Definitio

able 1
emographic data and prevalence of comorbidities for the denials and
RYGB cohorts at the time of initial evaluation

haracteristic Denied cohort
(n � 189)

LRYGB cohort
(n � 587)

P
value

emographic data
Women 155 (82) 490 (83) .640
Mean age (yr) 40.9 � 8.9 42.1 � 9.5 .118
Mean initial BMI (kg/m2) 47.8 � 8.6 48.4 � 7.0 .430

o-morbidities present at
initial evaluation (n)

T2DM 37 (20) 145 (25) .175
OSA 37 (20) 131 (22) .455
HTN 96 (51) 253 (43) .048
GERD 117 (62) 288 (49) .001
Lipid disorders 64 (34) 141 (24) .006

LRYGB � laparoscopic Roux-en-Y gastric bypass; BMI � body mass
ndex; T2DM � type 2 diabetes mellitus; OSA � obstructive sleep apnea;
fTN � hypertension; GERD � gastroesophageal reflux disease.
� .236) and was 48.5 and 30.5 kg/m2 in the LRYGB
ohort (n � 544, P �.001), respectively. The mean %EWL
as 72.2% in the LRYGB cohort. During the 3-year post-
perative period, the incidence of new co-morbidities in the
RYGB cohort was .2% for T2DM, .9% for HTN, .4% for
SA, .7% for GERD, and .2% for lipid disorders. During

he follow-up period, significant increases in the incidence
f new-onset co-morbidities were observed for T2DM,
TN, OSA, GERD, and lipid disorders in the denied cohort

ompared with the LRYGB cohort for patients without a
revious diagnosis (Fig. 2).

Of note, 22 patients had initially been denied LRYGB by
heir insurance but subsequently underwent surgery. These
atients were included in the denied cohort until the date of
urgery. Although the subsequent follow-up data were ex-
luded, none of these patients developed a new diagnosis of
ny study co-morbidities after their surgery. Of these 22
atients, 15 (68%) had had a change in their insurance
ompany before their approval and subsequent LRYGB,
nd 1 had had a change in insurance policy that resulted in
overage for LRYGB. The insurance data were unavailable

dy population.
or 6 patients.
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iscussion

Bariatric surgery has been proved safe and effective
eyond any reasonable criteria in the era of the “obesity
pidemic” [4]. Several publications have previously com-
ared the outcomes of morbidly obese patients who had
ndergone surgery with a comparable control group, show-
ng the unquestionable positive effect on the resolution of
o-morbidities, quality of life, and survival [7,11]. Our
tudy also addresses the health consequences of morbid
besity, but we do so for a group of patients denied cover-
ge for bariatric surgery by their insurance company. To our
nowledge, no study has previously compared the incidence
f new-onset co-morbidities in patients denied coverage for
ariatric surgery with that of those who had undergone the
rocedure at the same institution.

The evaluation process for bariatric surgery has been
hown to be an excellent screening environment for obesity-
elated co-morbidities, as shown by the high percentages of
ew diagnoses identified among the patients undergoing
valuation for surgery [12]. In our series, HTN was identi-
ed in 20% and OSA in 17% of patients who ultimately
nderwent LRYGB without a previous diagnosis during the
nterval from the initial evaluation to surgery. These data
aise the question of the underdiagnosis of obesity-related
o-morbidities by primary care physicians and emphasize
he important role of the bariatric surgeon and a multidisci-
linary team assessment. We elected to include the interval
rom the initial evaluation to surgery in addition to the post-
perative follow-up period for the LRYGB cohort to identify
ny new diagnoses occurring from the surgical evaluation and
eferrals and to eliminate any potential screening bias, because

Fig. 2. Incidence of new-onset co-morbidities after initial evaluation
atients in the denied cohort might have undergone similar i
reoperative screening and been referred for additional evalu-
tion that resulted in the new diagnoses.

Two patients died in the denied cohort. Both occurred
fter the study period, at 5 and 7 years after the initial
valuation for LRYGB. Five patients died in the LRYGB
ohort, at 8 months postoperatively, 21 months postopera-
ively, and 3, 4, and 6 years postoperatively. Data regarding
he cause of death were unavailable. Because the primary
linical endpoints of the present study were obesity-related
o-morbidities and not mortality, and because the number of
verall mortalities was minimal, firm conclusions cannot be
rawn from our data regarding the mortality rates for those
ndergoing LRYGB compared with those denied.

Bariatric surgery has been shown to substantially im-
rove or resolve co-morbidities in obese patients, and many
ill no longer need their prescription medications after
eight loss [13]. We elected to focus on 5 major obesity-

elated co-morbidities: T2DM, HTN, OSA, GERD, and
ipid disorders. The weight loss achieved after gastric by-
ass and maintained for �8 years will reduce blood pres-
ure, improve abnormal lipid levels, and reduce the risk of
2DM by approximately 75% [14]. A previous study from
ur institution clearly showed the positive effect of surgery
n the hemoglobin A1c values of morbidly obese patients
ho underwent LRYGB [15]. Schauer et al. [16] reported

he resolution of T2DM in 83% of their study group after
RYGB. Also, patients with the shortest duration and mild-
st form of T2DM experienced a greater rate of T2DM
esolution after surgery, implying that early surgical inter-
ention is crucial [16].

Hinojosa et al. [17] showed that LRYGB substantially

patients without previous diagnosis in denied and LRYGB cohorts.
mproved or resolved HTN in most of their study group,
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ith improvement occurring as early as 1 month postoper-
tively and more frequently in patients with a shorter pre-
perative HTN duration [17].

Zlabek et al. [18] showed that LRYGB improved all lipid
arameters in the study group and decreased the percentage
f dyslipidemia, with fewer patients taking lipid-modifying
edications postoperatively, suggesting a substantial med-

cation cost savings with time. Recent reports by Adams et
l. [19] and Sjostrom et al. [11] have conclusively docu-
ented the reduction in the rate of cancer deaths and overall
ortality, as well as improvements in quality of life and the

ong-term resolution of co-morbidities (e.g., T2DM, heart
isease) after bariatric surgery.

Several studies have assessed the relationship between
besity and OSA-hypopnea syndrome. Haines et al. [20]
ound that OSA is prevalent in at least 45% of bariatric
urgery patients and that the preoperative BMI correlated
ith the severity of OSA. They concluded that weight loss

urgery significantly improved the parameters of sleep qual-
ty [20].

GERD has been studied extensively in the morbidly
bese population [5,21,22]. Although the pathophysiology
f the disease in morbidly obese patients is not completely
nderstood, the increasing incidence of GERD has paral-
eled that of obesity in recent years, and a possible cause–
ffect relationship has been the focus of several previous
eports [21,22]. A high BMI increases the risk of GERD,
nd a dose–response relationship has been observed be-
ween an increasing BMI and the prevalence of GERD and
ts complications [5]. A systematic review of 15 epidemio-
ogic studies showed that the prevalence of GERD in the

estern world was 20% [21]. Nelson et al. [22] showed that
YGB might be the treatment of choice for GERD in obese
atients. They reported a clear benefit, with significant im-
rovement in the symptoms of GERD and decreased use of
ntireflux medications after surgery, independent of weight
oss.

Despite the growing evidence showing the benefit,
afety, and positive effect on quality of life and life expect-
ncy, bariatric surgery has yet to be established as a core
enefit in all health insurance plans. In our series, 94 insur-
nce companies had insured the patients in the denied co-
ort. Some patients are still denied coverage for bariatric
urgery by insurance companies for a variety of reasons
9,23]. The increase in the number of bariatric surgical
rocedures performed nationwide has been associated with
n increase in the number of insurance denials. Many health
nsurers continue to deny coverage for bariatric surgery, in
ome or all cases, secondary to concerns about its expense
nd growing frequency [24]. When insurers deny coverage
or bariatric surgery, it is usually because they apply criteria
or medical necessity that are more demanding than those of
he treating physician. They might rely on the interview
ndings, or they might decide that a particular patient’s

ealth condition puts the patient at a high risk of complica- c
ions. Alternatively, they might create policies that have
trict guidelines with minimal, if any, supporting medical
ata. For instance, many insurers require �6 months of
andatory prolonged preoperative dietary counseling, de-

pite overwhelming evidence that this measure often fails,
ausing a high number of patients to withdraw, which in
urn provides a short-term financial benefit for the insurance
ompany [25]. Most patients presenting for consideration
or bariatric surgery have already made multiple attempts at
onventional weight loss. We have previously reported that
o correlation has been found between the number of pre-
perative weight loss attempts and postoperative weight
oss [26]. Accordingly, bariatric surgery accounts for many
ppeals of insurance coverage denials. One study of 2 large
ealth plans in California found that 1 in 10 medical neces-
ity appeals filed involved obesity treatment [27]. Tsuda et
l. [23] reported that 47.8% of their screened cohort for
ariatric surgery was denied secondary to insurance refusal.
n our series, the patients included in the denied cohort
ncluded 26% of the patients evaluated for LRYGB who did
ot undergo surgery during the study period at our institu-
ion. Other reasons for not undergoing surgery included
edical/surgical reasons, psychological reasons, unmet pro-

ram requirements, unmet National Institutes of Health cri-
eria, and patient decision.

The lack of acceptance and understanding of the signif-
cant economic advantages of bariatric surgery on health-
are expenditures has continued. Cremieux et al. [28]
howed that the downstream savings associated with bari-
tric surgery have been estimated to offset the initial costs
ithin 2–4 years. Before that, Finkelstein and Brown [29]

n 2005 stated a return on investment within 5–10 years
sing a simulated model. Thus, bariatric surgery pays for
tself; therefore, it is in the economic interest of third-party
ayors to consider bariatric surgery as a core benefit in their
nsurance coverage, just as the Centers of Medicare and

edicaid Services did for Medicare in its 2006 National
overage Determination [4]. One report also concluded that
ore patients perform paid work than before after studying

ariatric surgery outcomes and that the number of weekly
ours they worked increased, with patients claiming fewer
tate benefits, demonstrating another economic benefit of
ariatric surgery [30]. Although the effect on healthcare
xpenditure was not the focus of the present study, our
ntegrated health system will allow for additional study of
his in the future.

In our study, we were able to reproduce the same widely
ecognized benefits of gastric bypass surgery. Significant
ealth benefits could have been achieved by early surgical
ntervention in a group of patients who were eligible can-
idates for surgery but were denied. Our data have clearly
hown that if left untreated, morbid obesity results in the
evelopment of new co-morbidities within a short follow-up
eriod compared with a very low incidence in the LRYGB

ohort. Morbid obesity is a disease that requires early sur-
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ical intervention for the prevention of long-term compli-
ations. As such, one would expect the number and fre-
uency of the obesity-related co-morbidities to increase
ignificantly during a longer follow-up period.

onclusion

Patients who are appropriate candidates for bariatric sur-
ery but ultimately denied coverage by their insurance com-
any developed a high incidence of new obesity-related
o-morbidities within a short follow-up period.
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