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Abstract

Purpose—To compare one-year outcomes and costs between severely obese Medicaid and non-
Medicaid patients who underwent laparoscopic Roux-en-Y gastric bypass surgery.

Methods—Single institution, retrospective review comparing 33 Medicaid patients to 99
randomly selected non-Medicaid patients (1:3 case-control). 90-day and one-year outcomes were
extracted from the electronic health record. Costs were obtained from the UW information
technology division. Bivariate analyses were used to compare study variables.

Results—Emergency department visits (48.2% vs. 27.4%; p=0.06) and readmissions (37.0% vs.
14.7%; p=0.01) were more common for Medicaid patients. Medicaid patients had less excess body
weight loss (50.7% vs. 65.6%; p=0.001) but similar comorbidity resolution and complication rates.
One-year median costs were similar between Medicaid and non-Medicaid patients ($21,160 vs.
$24,215; p=0.92).

Conclusion—One-year comorbidity resolution, complications and costs following laparoscopic
Roux-en-Y gastric bypass were similar between Medicaid and non-Medicaid patients. Focusing on
reducing ED presentations and readmissions would be a high impact area for future quality
improvement initiatives.
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Introduction

With passage of the Affordable Care Act in 2010, Medicaid was extended to cover
individuals and families with household income up to 138% of the federal poverty line.l As
of July 2014, 7 million Americans had been added to Medicaid payrolls.2 More than 90% of
the states that have expanded Medicaid include at least some coverage of bariatric surgery.3
Given that morbid obesity affects nearly 7% of the U.S. adult population and is more
common among poorer adults, knowledge regarding the outcomes and costs for Medicaid
patients who undergo bariatric surgery will be important.4>

The literature regarding surgery outcomes for Medicaid patients is mixed. Some studies
have found that Medicaid patients do worse postoperatively when compared to non-
Medicaid patients. This includes higher complication rates such as surgical site
infection,emergency department visits, and length of stay.87 Studies of patients with severe
obesity have shown that Medicaid and non-Medicaid patients who undergo bariatric surgery
have similar surgical outcomes such as lengths of stay and anastomotic complications.82
Although differences in bariatric surgery costs between Medicaid patients and non-Medicaid
patients have not been studied, findings in other specialties have varied.For example,
Medicaid patients undergoing coronary artery bypass grafting had higher costs and longer
lengths of stay,1% while Medicaid patients undergoing spinal cord surgery generated lower
costs compared to non-Medicaid patients.11

The primary purpose of this study was to analyze the 90-day and one-year outcomes of
Medicaid patients with severe obesity who underwent laparoscopic Roux en-Y gastric
bypass surgery and compare them to non-Medicaid patients. Additionally, we sought to
compare charges and costs between these two cohorts. Based on our findings from a
similarly designed retrospective review,12 we hypothesized that Medicaid patients would
have higher rates of emergency department visits at 90 days and less overall weight loss but
similar rates of comorbidity resolution and costs after one year.

Materials and Methods

Study population

All patients with severe obesity who underwent bariatric surgery at the University of
Wisconsin Hospital and Clinics (UWHC) from January 1, 2010 to June 1, 2013 were
identified from the UW Bariatric Surgery Database, which is a prospectively maintained
database. 288 patients met these inclusion criteria. Patients who underwent adjustable gastric
banding or sleeve or patients who underwent revisional bariatric surgery were excluded,
leaving us with 223 patients who underwent a primary laparoscopic Roux-en-Y gastric
bypass. Of these patients, 33 Medicaid patients and 190 were non-Medicaid patients. All
non-Medicaid patients were insured, either via Medicare or commercial insurance plans. To
generate a 3:1 case-control ratio, 99 non-Medicaid patients were randomly chosen from the
remaining 190 patients using a random number generator within SAS 9.3 (Cary, NC).

Three surgeons performed all of the Roux-en-Y gastric bypasses that were included in the
dataset. All operations were laparoscopic and involved a stapled jejunojejunostomy
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(common channel created and enterotomy closed with endo-GIA stapler or suture) and a
stapled,antecolic, antegastric gastrojejunostomy (GJ). The GJ was performed via either
transabdominal or transoral passage of a 25-mm EEA stapler. The mesenteric defect of the
jejunojejunostomy was closed with a running, nonabsorbable suture while closure of
Peterson’s defect was variable. Roux limb length was 100 to 150 cm for all patients.

Data source and study variables

A detailed chart review using electronic health record data (Epic; Verona, WI) was
performed for each patient. Patient characteristics including gender, age, and race were
recorded. The presence of six obesity-related comorbidities — hypertension, hyperlipidemia,
obstructive sleep apnea, coronary artery disease, gastroesophageal reflux disease (GERD),
and type 2 diabetes - was identified by reviewing all available notes from the bariatric
surgeon, referring physician notes, and the preoperative anesthesiology evaluation. Patient
preoperative weights and heights were obtained from the last visit with the operating
surgeon before surgery.

90-day outcomes

All provider notes that were available in the electronic health record were reviewed to
determine length of stay, readmission, reoperation, emergency department (ED) visits,
intensive care unit (ICU) admission, or death.For surgical complications, definitions
established by the National Surgical Quality Improvement Program (NSQIP) were
applied.13 These included deep vein thrombosis, pulmonary embolism, myocardial
infarction, cerebrovascular accident, acute renal failure, wound infection, pneumonia, and
urinary tract infection. An anastomotic leak was identified if it was seen on computed
tomography (CT) (extravasation of enteric contrast) or during reoperation. Postoperative
hemorrhage was identified if the patient required a blood transfusion postoperatively.
Anastomotic strictures, dilations, and marginal ulcers were identified through direct review
of endoscopy reports. A stricture was defined as any gastrojejunostomy less than 10mm in
diameter (a standard gastroscope could not be passed). Intra-abdominal abscesses were
identified through abdominal CT, exploratory laparoscopy, or laparotomy.Every wound
complication was reviewed to characterize the timing and how each was managed. Every
ED visit within 90 days of surgery was also examined to characterize the reason for the visit
and subsequent management.

One-year outcomes

The follow-up period was defined as the interval between the bariatric operation and the
clinic visit closest to one-year postoperatively. If there was no visit within three months of
the one-year follow-up date, the data were considered missing. Ideal body weight was
obtained from Metropolitan Life Insurance Company Height and Weight tables.1* Percent
excess body weight loss was defined as: (Preoperative weight minus Follow-up weight) /
(Preoperative weight minus ideal body weight) x 100. Postoperatively, comorbidities were
considered to be resolved if a bariatric surgery program note or referring provider note
specifically stated that a comorbidity was resolved. Additionally, resolution of type 2
diabetes was confirmed if patients who were previously taking diabetes medications stopped
after surgery. If a hemoglobin Alc result was available, a reading of 6.4% or below was
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needed to confirm resolution. Obstructive sleep apnea was considered resolved if the patient
had a negative sleep study. Stoppage of anti-secretory medications (H2 blockers, PPIs)
indicated resolution of GERD. Hyperlipidemia and hypertension were considered to be
resolved if the patients were no longer taking their respective medications or their lipids or
blood pressures normalized.

Charges and Costs

One-year facility charges and costs were obtained from the UW information technology
division. Both charges and costs were categorized as inpatient, outpatient, ED, and total
charges or costs. Professional fees were not included in our analysis.

Statistical Analysis

Results

Patient demographics, 90-day surgical outcomes, one-year outcomes, and costs were
analyzed for all 132 patients included in the cohort. Fisher’s exact tests were used to
compare categorical variables between Medicaid and non-Medicaid patients. Student’s t
tests were used to compare the means, and Wilcoxon rank sum tests were used for the
comparison of the medians of continuous variables (length of stay, follow-up interval). P
values were two-sided and considered significant if they were <0.05. SAS version 9.3 (SAS
Institute, Cary, NC) was used for all analyses. The study protocol was approved by the
Health Sciences Institutional Review Board of the University of Wofsurgical isconsin.

Patient Characteristics

Medicaid and non-Medicaid patients who underwent laparoscopic Roux-en-Y gastric bypass
surgery at our institution had similar preoperative body mass indices (BMI 49.6 vs 47.1;
p=0.09) (Table 1). There were no differences in gender or race. Medicaid patients were
significantly younger than non-Medicaid patients (mean age: 39.0 vs 48.7; p<0.001). There
were no statistically significant differences in the preoperative prevalence of hypertension,
obstructive sleep apnea, gastroesophageal reflux, type 2 diabetes,or coronary artery disease
between the two groups.Fewer Medicaid patients had preoperative hyperlipidemia (24.2%
vs 50.5%; p=0.01).

90-Day Outcomes

Medicaid and non-Medicaid patients had similar lengths of stay (2.2 vs 2.3; p=1.00) and
ICU admission rates (0 vs 5.3%; p=0.58) (Table 2). The overall complication rate was
similar between the two groups (33.3% vs 30.3%; p=0.83). Medicaid and non-Medicaid
patients also had similar rates of wound complications (14.8% vs 17.9%; p=1.00),
anastomotic leak (0 vs 2.1%; P=1.00), postoperative hemorrhage (11.5% vs 12.6%; p=1.00),
marginal ulcer (11.5% vs 4.3%; p=0.18), strictures requiring dilations (21.7% vs 13.0%;
p=0.33), intra-abdominal abscess (3.9% vs 1.1%; p=0.39), and reoperations (3.0% vs 4.0%;
p=1.00). The incidence of other complications, such as urinary tract infection, is
characterized in the Appendix.
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Wound complications presented most commonly one week postoperatively. 100% of wound
infections in Medicaid patients healed with initial medical management or incision and
drainage (I & D). Similarly, 94.4% of non-Medicaid patient wounds healed with antibiotics
or one | & D procedure. One patient healed after a second 1&D. There were no deaths in
either cohort at 90 days.

ED Visits and Readmissions

ED visits for Medicaid patients were nearly twice as common as non-Medicaid patients
although the difference was not statistically significant (48.2% vs. 27.4%; p=0.06). The
etiology of these ED presentations and their subsequent management are highlighted in
Table 3. More than half (54.2%) of Medicaid patients presented with non-specific symptoms
that improved without a specific intervention while only 34.8% of non-Medicaid patients
presented similarly. More than 80% of ED presentations were non-wound related in both
cohorts. 50% of Medicaid patients were admitted from the ED while nearly 70% of non-
Medicaid patients were admitted to the hospital.Medicaid patients had significantly higher
readmission rates (37.0% vs 14.7%; p=0.01).

One-Year Outcomes

The median number of months for follow-up for the Medicaid and non-Medicaid patients
was 12.3 and 13.5,respectively (p=0.24) (Table 4). Medicaid patients had a similar rate of
follow-up at 1 year as non-Medicaid patients (63.6% vs 70.7%; p=0.52). Medicaid patients
lost significantly less excess body weight than the non-Medicaid patients (50.7% vs 65.6%;
p=0.001). However, the two groups had similar rates of comorbidity resolution: diabetes
(76.9% vs 63.3%; p=0.49), hyperlipidemia (40.0% vs 30.6%; p=0.64), hypertension (60.0%
vs 47.8%; p=0.55), and gastroesophageal reflux (36.4% vs 62.2%; p=0.17). One-year
complication rates were similar between the two groups for marginal ulcer (21.7% vs. 8.8%;
p=0.14) and anastomotic stricture (21.7% vs. 13.0%; p=0.33). The rate of surgical revisions
was similar between the two groups (8.3% vs 8.8%; p=1.00). There were no deaths within
one year in either group.

Charges and Costs

Inpatient, outpatient, ED,and total charges and costs for Medicaid and non-Medicaid
patients are presented in Table 5. There were no statistically significant differences in any
cost or charge category. The mean cost or charge for Medicaid patients was lower for seven
of the eight cost/charge categories. Despite higher ED utilization, ED charges were also
similar for Medicaid patients compared to non-Medicaid patients ($8,681 vs. $8,434;
p=0.91).

Discussion

Our findings suggest that one-year comorbidity resolution, complications and overall costs
are similar between Medicaid and non-Medicaid patients, while excess body weight loss is
lower for Medicaid patients. Medicaid patients were nearly twice as likely to present to the
ED within 90 days of surgery. Of those, half were admitted to the hospital compared to
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nearly 70% of non-Medicaid patients who were seen in the ED. Laparoscopic Roux-en-Y
gastric bypass surgery was safe for both cohorts with no deaths over a one-year period.

This study adds to the growing body of literature suggesting that Medicaid patients have
similar rates of complications and comorbidity resolution after undergoing bariatric surgery
compared to non-Medicaid patients. In a recently published single institution retrospective
review, Funk and colleagues found similar outcomes with no significant differences in
lengths of stay, medical complications, anastomotic leaks, or reoperations between Medicaid
and non-Medicaid patients. Rates of diabetes, hyperlipidemia, hypertension and GERD
resolution were also similar between non-Medicaid and Medicaid patients.8 Likewise,
Jensen-Otsu and colleagues performed a single institution retrospective review and found no
difference in lengths of stay or anastomotic complications between Medicaid and non-
Medicaid bariatric surgery patients.® Further, Alexander et al. reported that although the
Medicaid patients presented with more comorbidities, the proportion of patients who
resolved their comorbidities was similar between Medicaid (75%) and Commercial (74.1%)
groups.1®

Approximately one-third of patients in both cohorts developed complications within 90 days
of surgery, which is higher than previous reports.16 However,nearly half were minor wound
complications. More than 95% of those wound complications healed with either antibiotics
alone or incision and drainage. None required a reoperation.

There is limited published data comparing costs for Medicaid and non-Medicaid patients
who undergo bariatric surgery. With respect to cardiac surgery, investigators have reported
that Medicaid patients have higher costs due to higher complication rates and longer lengths
of stay after coronary artery bypass grafting.10 We found no evidence to suggest that
Medicaid patients were more costly than non-Medicaid patients in an outpatient, inpatient or
emergency department setting following bariatric surgery. Huang and colleagues came to a
similar conclusion when evaluating patients undergoing spinal cord stimulation surgery.
Medicaid patients had higher healthcare utilization rates, measured by longer length of stay,
more use of prescription medications, and higher rates of subsequent ED visits. However,
Medicaid patients had similar complication rates compared to commercially insured patients
and had incurred significantly lower overall costs.11 The authors hypothesized that this
might be due to higher billing rates for commercially insured patients in an effort to
compensate for low reimbursement for Medicaid patients. Given that facility charges and
costs are not impacted by insurance status, this should not have impacted our findings.
Rather, despite having a lower ED utilization rate overall, the non-Medicaid cohort had
several patients with complications who accrued high charges and costs. This offset the
potential for lower costs that might have otherwise been associated with a lower ED
utilization and readmission rate.

Though Medicaid programs cover bariatric surgery to some degree in 45 states, there are
various restrictions in place for unclear reasons. For example, in the state of Wisconsin,
criteria for Medicaid coverage include having body mass index over 35 with at least one
“high risk, life-limiting” comorbidity which is “unresponsive to appropriate treatment”.1?
The reasoning behind these criteria, which are more stringent than those established by
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Medicare and hence most commercial insurers, is unclear. Numerous studies have concluded
that bariatric surgery is one of the most cost-effective treatments that surgeons can offer
patients.18 Our study offers additional evidence suggesting that concerns about poor
outcomes or higher costs for Medicaid patients may not be justified.

Medicaid patients in our study were readmitted more than twice as frequently as non-
Medicaid patients during the first 90 days after surgery. Medicaid patients also utilized the
ED twice as much as non-Medicaid patients. This difference was not statistically significant
likely due to sample size limitations, but we believe this finding represents a real trend.
Other investigators have found a similar relationship between socioeconomic status and
postoperative resource utilization following bariatric surgery. In a study of nearly 5 million
all-payer claims in Florida, Fuller and colleagues concluded that Medicaid enrollees had a
readmission rate that was 25% higher than non-Medicaid patients.1® Likewise, Dallal and
colleagues reported that Medicaid status independently predicted 60-day readmission
rates.20 Kellogg et al. found that unemployed, disabled, or retired patients were more likely
to be readmitted or evaluated in the ED after bariatric surgery.?!

The majority of Medicaid patient presentations to the ED were not wound-related as one
might have expected given that this was by far the most complication. Rather, more than
80% of presentations were non-wound related. Medicaid patients were 20% more likely to
present to the ED with vague symptoms and 20% more likely to be discharged from the ED
compared to non-Medicaid patients. Similarly, Hong and colleagues found that patients with
publicly-funded health insurance were more likely to be admitted after bariatric surgery due
to malaise.22 Potentially avoidable ED visits and readmissions represent a critical area
where a targeted quality improvement program could significantly improve outcomes. Thus,
we strongly support the first national quality improvement project for the Metabolic and
Bariatric Surgery Quality Improvement Program (MBSQIP). With a goal of reducing 30-day
readmissions through the “DROP” program (Decreasing Readmissions through
Opportunities Provided), as was achieved in a single institution study using a similar quality
improvement program,23 investigators will work with multi-disciplinary teams to improve
patient education and discharge planning for patients who undergo bariatric surgery. We
believe that targeting high readmission risk patients, such Medicaid patients, will further
maximize its impact.

Our study has several limitations. Due to the difficulty in obtaining bariatric surgery
coverage for our Medicaid patients, only 11 Medicaid patients underwent laparoscopic
Roux-en-Y gastric bypass annually during the study period.Thus, some of the similarities in
outcomes between the two cohorts may have been due to type Il error. To address this, we
performed bivariate analyses to examine whether differences in patient demographics
(gender or age) contributed to lower overall complication rates for the non-Medicaid group.
There were no differences in the average age of those who experienced a complication
versus those who did not (44.4 vs. 47.1 years old;p=0.21). Females had a higher
complication rate although this difference was not statistically significant (34.2% vs. 16.7%;
p=0.14). Thus, it is unlikely that adjusting for these cohort differences would have worsened
outcomes for Medicaid patients.
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Further, since data were collected from the electronic health record, it is possible that we
missed ED presentations and readmissions to other hospitals. The costs that were analyzed
were only facility costs. Thus, we could not calculate the total impact that bariatric surgery
at our institution had on the Medicaid program. We suspect, however, that the professional
fees would have been similar between the two cohorts given the similarities in facility costs.

In conclusion, Medicaid and non-Medicaid patients experienced similar one-year rates of
complications, comorbidity resolution and costs following laparoscopic gastric bypass
surgery at our institution. These findings offer further evidence that Medicaid patients can
achieve good outcomes after bariatric surgery. Medicaid programs that are considering
bariatric surgery coverage can expect to have similar costs as non-Medicaid programs.
Given the higher ED utilization rates and readmissions by Medicaid patients, quality
improvement programs should target these areas to improve quality of care.
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Appendix
Medical complications within 90 days
Non-Medicaid Medicaid P value
Urinary tract infection 9 2 1.00
Pneumonia 2 1 0.52
Acute Renal Insufficiency 1 0 1.00
Deep Vein Thrombosis 0 0 nla
Pulmonary Embolism 0 0 nfa
Myocardial Infarction 0 0 n/a
Cerebrovascular Accident 0 0 nla
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Table 1

Characteristics of Patients Undergoing Laparoscopic Roux-en-Y Gastric Bypass Surgery

Non-Medicaid (n=99) Medicaid (n=33) P-Value

Preoperative body mass index (kg/m?) 47.1 49.6 0.09
Patient demographics
Female gender (%) 78.8 90.9 0.19
Age (mean) 48.7 39.0 <0.001
Non-white race (%) 12.1 12.1 1.00

Preoperative comorbidities (%)

Hypertension 68.7 66.7 0.83
Obstructive sleep apnea 67.7 48.5 0.06
Gastroesophageal reflux 50.5 54.6 0.84
Hyperlipidemia 50.5 24.2 0.01
Type Il Diabetes mellitus 40.4 54.6 0.16
Coronary artery disease 111 0 0.06

Bold values are p-value <0.05
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Table 2

90-day Outcomes for Patients Undergoing Laparoscopic Roux-en-Y Gastric Bypass Surgery

Non-Medicaid (n=99) Medicaid (n=33) P Value
Length of stay (mean) 2.3 2.2 1.00
ICU admission (%) 5.3 0 0.58

90 day follow up rate (%) 96.0 78.8 <0.001

90-day outcomes (%)

Any complication 30.3 33.3 0.83
Wound complications 17.9 14.8 1.00
Anastomotic leak 21 0 1.00
Postoperative hemorrhage 12.6 115 1.00
Reoperation for bleeding 11 0 1.00
Marginal ulcer 43 115 0.18
Anastomotic stricture requiring dilations 13.0 21.7 0.52
Intra-abdominal abscess 11 3.9 0.39
Emergency Department visit 27.4 48.2 0.06
Readmission 14.7 37.0 0.01
Reoperation 4.0 3.0 1.00
Mortality 0 0 nfa

Bold values are p-value <0.05
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Table 3

Etiology of ED Presentations and Subsequent Management

Page 12

Non- Medicaid (# of

Medicaid (# of visits=24)

Vvisits=46)

Interval from day of surgery to ED presentation (mean number of days) 25.4 235
Type of symptoms

Nonspecific symptoms (i.e. fatigue), improved without intervention # cases (%) 16 (34.8%) 13 (54.2%)

Presentations requiring specific treatment # cases (%) 30 (65.2%) 11 (45.8%)
Wound status

Wound related, # of cases (%) 7 (15.2%) 2 (8.3%)

Non-wound related, # of cases (%) 39 (84.8%) 22 (91.2%)
Disposition

Discharged From ED, # of cases (%) 14 (30.4%) 12 (50.0%)

Admitted to the Hospital, # of cases (%) 32 (69.6%) 12 (50.0%)
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One-year Surgical Outcomes for Patients Undergoing Laparoscopic Roux-en-Y Gastric Bypass Surgery

Table 4

Non-Medicaid (n=99) Medicaid (n=33) P Value

Follow-up interval (median no. of months) 13.5 12.3 0.24
Percent follow up at 1 year (%) 70.7 63.6 0.52
Percentage of excess body weight loss (%) 65.6 50.7 0.001
Change in body mass index (kg/m2) -15.1 -13.8 0.31
Resolution of comorbidities (%)

Type Il Diabetes Mellitus 63.3 76.9 0.49

Hyperlipidemia 30.6 40.0 0.64

Hypertension 47.8 60.0 0.55

Gastroesophageal reflux 62.2 36.4 0.17
Marginal ulcer (%) 8.8 21.7 0.14
Anastomotic stricture requiring dilation (%) 13.0 21.7 0.33
Surgical revisions (%) 8.8 8.3 1.00
Mortality (%) 0 0 nfa

Bold values are p-value <0.05
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One Year Charges and Costs for Patients Undergoing Laparoscopic Roux-en-Y Gastric Bypass Surgery

Table 5

Non-Medicaid N=99 Medicaid N=33 P-Value

Charges (median, USD)

Inpatient
Outpatient
ED

Total

Costs (median, USD)

Inpatient
Outpatient
ED

Total

49,801 42,522
9,715 6,826
8,434 8,683

59,795 51,190
19,527 16,877
4,854 3,827
2,300 2,149

24,215 21,160

0.63
0.13
0.91
0.83

0.65
0.51
0.95
0.92
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