
The Effect of Insurance Status on Pre- and Post-operative 
Bariatric Surgery Outcomes

Sharon Hayes,
Department of Psychology, Keiser University, 10330 South Federal Highway, Port Saint Lucie, FL 
34952, USA

Melissa A. Napolitano,
Department of Prevention and Community Health and Exercise and Nutrition Sciences, Milken 
Institute School of Public Health, The George Washington University, 950 New Hampshire Ave., 
Third Fl, Washington, D.C. 20052, USA

Michelle R. Lent,
Center for Obesity Research and Education, Temple University, 3223 N. Broad Street, Suite 175, 
Philadelphia, PA 19140, USA

G. Craig Wood,
Geisinger Obesity Research Institute, Geisinger Medical Center, 100 North Academy Avenue, 
Danville, PA 17822, USA

Glenn S. Gerhard,
Penn State Hershey Institute for Personalized Medicine, 500 University Drive, Hershey, PA 17033, 
USA

Brian A. Irving,
Geisinger Obesity Research Institute, Geisinger Medical Center, 100 North Academy Avenue, 
Danville, PA 17822, USA

George Argyropoulos,
Geisinger Obesity Research Institute, Geisinger Medical Center, 100 North Academy Avenue, 
Danville, PA 17822, USA

Gary D. Foster, and

Correspondence to: Sharon Hayes, sharonmhayes@gmail.com.

Ethical Approval All procedures performed in studies involving human participants were in accordance with the ethical standards of 
the institutional and/or national research committee and with the 1964 Hel-sinki Declaration and its later amendments or comparable 
ethical standards.

Informed Consent Informed consent was obtained from all individual participants included in the study to participate in a larger, 
longitudinal study. The current analyses were approved by the Geisinger Medical Center Institutional Review Board.

Conflicts of Interest We report the following role of funding sources and conflicts of interest:

• Dr. Foster served as a consultant to ConAgra Foods and Tate & Lyle during the time of this study. Dr. Foster is currently a 
full-time employee of Weight Watchers International.

• Dr. Napolitano received funding from the Living Heart Foundation.

• All other authors report no conflict of interest or financial disclosures.

HHS Public Access
Author manuscript
Obes Surg. Author manuscript; available in PMC 2016 May 24.

Published in final edited form as:
Obes Surg. 2015 January ; 25(1): 191–194. doi:10.1007/s11695-014-1478-5.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Center for Obesity Research and Education, Temple University, 3223 N. Broad Street, Suite 175, 
Philadelphia, PA 19140, USA

Christopher D. Still
Geisinger Obesity Research Institute, Geisinger Medical Center, 100 North Academy Avenue, 
Danville, PA 17822, USA

Sharon Hayes: sharonmhayes@gmail.com; Melissa A. Napolitano: mnapolitano@gwu.edu; Michelle R. Lent: 
michelle.lent@temple.edu; G. Craig Wood: cwood@geisinger.edu; Glenn S. Gerhard: Gsgerhard@geisinger.edu; Brian A. 
Irving: bairving@geisinger.edu; George Argyropoulos: gargyropoulos1@geisinger.edu; Gary D. Foster: 
gary.foster@weightwatchers.com; Christopher D. Still: cstill@geisinger.edu

Abstract

Background—This study compared pre- and post-surgical data and outcomes among gastric 

bypass patients based on the type of insurance (Medicaid, Medicare, or private).

Methods—Data were examined from 2553 consecutive RYGB patients at a rural ASMBS Center 

of Excellence.

Results—Participants were primarily female (80.5 %), Caucasian (97.1 %), and middle-aged 

(45.9 years). Medicaid patients’ BMI at consultation was significantly higher than the other two 

groups (p<0.001). Time to surgery was significantly longer for Medicaid (13.2 %) and Medicare 

(7.1 %) patients compared with privately insured patients (p<0.001). Pre-surgical weight loss and 

post-surgical percent of excess weight loss nadir did not differ among the groups. Type 2 diabetes 

remission rates were comparable across insurance groups.

Conclusions—Medicaid patients, although demographically different from their privately 

insured and Medicare counterparts, will benefit from surgery with comparable weight loss results 

and overall diabetes remission rates.
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Background

In the USA, the Patient Protection and Affordable Care Act (PPACA) highlighted obesity 

screening and counseling as one of 15 preventative services that should be covered fully by 

public and private insurers [1]. The PPACA also provided states the opportunity to expand 

Medicaid coverage beginning in 2014 to those earning up to 133% of the federal poverty 

level (i.e., an individual earning $14,865 per year or a family of four earning $30,656 per 

year) [2]. New regulations may open Medicaid enrollment to millions of low-income 

Americans not previously eligible [2]. Given that Medicaid patients have the highest rate of 

obesity [3] and related medical comorbidities [4], bariatric surgeons may observe an 

increased number of Medicaid covered bariatric referrals related to the PPACA. Medicaid 

coverage may serve as a barrier to certain procedures due to provider reluctance to accept it 

as a result of reported difficulty obtaining procedure approval [5].

Several studies have evaluated bariatric surgery outcomes based on insurer status [4, 6–8]. 

One study revealed that length of post-surgical hospital stay (used as a proxy for 
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complications) was longer among a large sample of Medicaid and Medicare patients [8]. 

Studies comparing post-surgical weight loss among insurer groups at 12 [4, 6] and 24 [7] 

months have found no difference. These studies were limited, however, by combining 

Medicaid and Medicare patients [9] or by relatively small samples (n<40) of Medicaid 

patients [6, 7].

In light of the PPACA and anticipated Medicaid expansion in many states in 2014, the 

current study sought to extend the existing literature by examining how Medicaid patients 

undergoing Roux-en-Y gastric bypass (RYGB) surgery compared to Medicare and privately 

insured bariatric surgery patients on several outcomes measured during the pre-surgical and 

post-surgical periods. Based on previous literature, it was hypothesized that Medicaid 

patients would achieve weight losses pre- and post-surgically comparable to other insurer 

groups. Exploratory analyses also were conducted to examine potential differences between 

the insurer groups, as well as to examine diabetes remission.

Methods

Data were examined from 2553 consecutive RYGB patients at a rural ASMBS Center of 

Excellence. Participants consented to participate in a larger, longitudinal study focused on 

the collection of medical, genetic, and psychosocial data [10]. The current analyses were 

approved by the Geisinger Medical Center Institutional Review Board.

The majority of patients were privately insured (62.9 %), with public insurance comprising 

the rest (21.0 % Medicare, 16.1 % Medicaid). The following variables were assessed: (1) 

demographics (sex, race, age); (2) body mass index (BMI, kg/m2) at initial bariatric 

consultation; (3) time in days from consultation to surgery, (4) pre-surgical weight loss in 

kilogram (initial visit weight – surgical weight), (5) length of post-surgical hospital stay in 

days; and (6) percent of excess weight loss at nadir, defined as the maximum weight loss 

achieved from at least three available measurements between 6 and 36 months after surgery. 

Patients whose most recent measurement in the 6- to 36-month period was the lowest were 

excluded from the analysis of weight nadir (a total of 25 %, most of which were <36 months 

post-RYGB and had not yet reached weight nadir) [11]. Insurance status was categorized as 

privately insured, Medicaid, or Medicare. Chi-square analysis examined the differences 

between insurance groups on categorical variables (sex and race). ANOVA and ANCOVA 

(controlling for age, sex, initial BMI, and race) confirmed that the pattern of results did not 

change for continuous variables. For the subset of 684 patients with type 2 diabetes with 

sufficient follow-up data, diabetes remission was defined as having HbA1c<6.5 %, glucose< 

7 mmol/L, and no use of antidiabetic drugs within 1 year following surgery. Previous 

research has indicated that the use of pre-operative insulin medication is the strongest 

predictor of diabetes remission [12]. For these patients, diabetes remission was compared 

between insurance groups using chi-square analysis and logistic regression model 

(controlling for age, other diabetes medication use, and pre-operative HbA1c).
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Results

Participants were primarily female (80.5 %), Caucasian (97.1 %), and middle-aged (mean

±SD=45.9±11.2). Table 1 describes the study variables by insurance status. Fewer men and 

Caucasians were Medicaid insured compared with the other insurer groups (p<0.05). 

Medicaid and privately insured patients were significantly younger than Medicare patients 

(p<0.001). Medicaid patients also were significantly younger than privately insured patients 

(p<0.001). Medicaid patients’ BMI at consultation was significantly higher than the other 

two groups (p<0.001).

Time to surgery was significantly longer for Medicaid (13.2 %) and Medicare (7.1 %) 

patients compared with privately insured patients (p<0.001). Only Medicare patients’ length 

of post-surgical stay was significantly longer than privately insured patients (p<0.001). 

There were no between-group differences for pre-surgical weight loss and post-surgical 

percent of excess weight loss nadir. The pattern of results did not change after controlling for 

demographics (age, sex, and race) and BMI at the initial bariatric consultation.

Pre-operative type 2 diabetes was observed most frequently in the Medicare group; however, 

remission rates were comparable across insurance groups (see Table 2). Significantly lower 

remission was observed in the Medicare insured no-insulin group (see Table 3).

Conclusion

Given the impending changes associated with PPACA, the current study examined bariatric 

surgery-related outcomes among Medicaid patients and other insured groups. Consistent 

with hypothesized results based on previous studies [4, 6, 7], post-surgical percent of excess 

weight loss nadir was comparable among insurer groups. Our large sample size offers 

substantially a more statistical power to detect between-group differences than previous 

studies [6, 7] and provides additional confirmation that Medicaid patients can achieve 

similar weight losses compared with other groups. These data underscore the benefits of 

bariatric surgery for a population with the highest number of obesity-related medical 

comorbidities [4].

Medicaid and Medicare patients had a 1.5-month longer interval between consultation and 

surgery compared with private insurer status. It is not entirely clear which factors 

contributed to this difference, but it may be partially due to greater insurance-related 

requirements [4] or the need for increased patient education [13] among Medicaid and 

Medicare patients. Under the PPACA, improvements in medical reimbursement and 

approval processes for Medicaid and coverage of obesity counseling may help to reduce 

disparities among insurer groups in time to surgery.

There were no differences in the length of post-surgical hospital stay between Medicaid 

patients and the other groups. This is consistent with the study of Alexander and colleagues 

[4] but differs from a previous study using the National Hospital Discharge Survey from 

2002–2004 [8] that found bariatric surgery patients with Medicaid patients to be 3.2 times 

more likely to have a prolonged length of stay compared to other groups. Large prospective 
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studies with more diverse patient populations may provide additional insight into the 

relationship between insurance status and length of post-surgical hospital stay.

Related to type 2 diabetes remission, exploratory analyses demonstrated that overall 

remission rates were comparable across the insurance groups; however, within the no-insulin 

group, lower remission was observed in the Medicare group. Although the reason for this 

finding is unknown and should be investigated further, it is possible that it reflects the 

severity of or time with diabetes in the Medicare group. Age and time with diabetes are 

highly correlated, but it is possible that time with diabetes is a stronger predictor of 

remission.

To our knowledge, this is the largest study to date comparing pre- and post-surgical weight 

losses among insurer groups (Medicaid, Medicare, and private groups). Our study is limited, 

however, by the retrospective design and predominantly Caucasian sample. Further, patients 

were from a center of excellence, so generalizability to other bariatric centers and 

populations is unknown.

Overall, results from the current study provide additional evidence that Medicaid patients, 

although demographically different from their privately insured and Medicare counterparts, 

will benefit from surgery with comparable weight loss results and overall diabetes remission 

rates. Although the effects of the PPACA and Medicaid expansion on bariatric surgery 

practices are not yet known, surgeons, physicians, and policy makers alike should consider 

the significant benefits of bariatric surgery for Medicaid patients when making policy 

decisions.
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Table 2

Diabetes status and availability of diabetes remission outcomes

Medicaid (n=412) Medicare (n=536) Private insurance (n=1605) p value

Diabetes 38.8 % (n=160) 52.8 % (n=283) 36.9 % (n=592) X2(2)=42.81 p<0.0001

Of those with diabetes, the # with 

diabetes remission status availablea
62.5 % (100/160) 70.0 % (198/283) 65.2 % (386/592) X2(2)=3.02 p=0.221

a
This requires a minimum of 1 year follow-up with medication status and presence of laboratory results (glucose or HbA1c)
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Table 3

Insulin use and diabetes remission outcomes

Medicaid (n=100 total) Medicare (n=198 total) Private insurance 
(n=386 total)

p value

Insulin use n=41 n=111 n=143

 Percent with diabetes remission 14.6 % 9.0 % 13.3 % X2(2)=1.44, p=0.486

No insulin use n=59 n=87 n=243

 Percent with diabetes remission 69.5 % 50.6 % 72.8 % X2(2)=14.59, p=0.0007
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