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Abstract

Objective The objective of this study was to estimate a payer’s budget impact of bariatric surgery coverage under (1) unrestricted,
(2) budget-restricted ($500,000/year), and (3) quantity-restricted (100/year) medical benefit plan scenarios versus non-coverage
in general and type 2 diabetes mellitus (T2DM) populations over a 10-year period.

Methods Using recently published literature and health technology assessment reports, the model evaluated a hypothetical payer
population of 100,000 members under current real-world trends: BMI-defined obesity groups (31.3% normal/underweight, 33%
overweight, 20.4% obese, 9% severely obese and 6.3% morbidly obese), T2DM prevalence (6.7-27.5%; 100% for the T2DM
model), surgery type (LAGB, BPD/DS, VSG, and RYGB), and differential outcomes (T2DM resolution, costs, and reoperation
and complications rates). Assuming a surgery election rate of 1.42% among eligible candidates with a 3% discount rate and 10%
annual surgery turnover rate, the model calculated the incremental cost per-member-per-month (PMPM) by estimating the
difference in total non-T2DM and T2DM-related expected costs and savings. One-way (£25%) sensitivity analysis was
performed.

Results The impact of covering bariatric surgery under multiple scenarios for a general (or T2DM) population ranged from an
additional $0.3 to $3.6 (T2DM: $0.3 to $10.5) PMPM in year 1. Incremental costs diminished over time, breaking even between
years 5 and 9 (T2DM: 5-6), and by year 10, cost savings were estimated to be between $1.5 and $4.8 (T2DM: $1.2 and $31.8).
Conclusion Providing bariatric surgery coverage may have a modest short-term budget impact increase but would lead to long-
term net cost savings in a general population model. The cost savings were much more pronounced in the T2DM model.

Keywords Bariatric surgery - Obesity - Costs - Affordability - Efficiency - Payer - Access - Insurance

Introduction

According to the most recent US National Health and Nutrition
Examination Survey, more than 7 out of 10 Americans are
either overweight or obese [1]. This is troublesome because,
while the prevalence of overweight people increased by 25.7%
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in the past two decades, the obese group grew by a dispropor-
tionately high rate of 65.1%. The latter is alarming given the
association between obesity and many chronic conditions, in-
cluding type 2 diabetes mellitus (T2DM), cardiovascular heart
disease, cancer (endometrium, breast, colon), musculoskeletal
disorders, sleep apnea, depression, and gallbladder disease [2].
The magnitude of this problem is illustrated by the statistic that
obesity was directly and indirectly accountable for 9.1% of total
US annual medical expenditures, amounting to as much as
$153.6 billion (2017 dollars) [3]. In contrast to medical or
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lifestyle intervention, bariatric surgery has been shown to be the
only treatment to provide significant and long-term weight
loss [4-8], reduce chronic conditions including T2DM
[4-9], hypertriglyceridemia [5, 6, 8, 9], hypertension [6,
7, 9], dyslipidemia [6, 9], and sleep apnea [6], and improve
survival [10, 11], quality of life [12], and occupational
outcomes (e.g., productivity) [13].

In addition to these clinical data, economic studies on
bariatric procedures find that bariatric surgery meets common-
ly accepted thresholds for cost-effectiveness and willingness-
to-pay across multiple BMI categories, time horizons (2 years
to lifetime), and procedure types, with the results remaining
robust under extreme model assumptions [14]. Nevertheless,
just 196,000 bariatric surgery procedures were performed in
2015 in the United States (USA) [15], a number that appears
quite low given the ever-increasing obesity population. While
there could be a number of issues at play, Gulliford et al.
suggest that the unmet gap is a plausible symptom of access
issues wherein payers and healthcare systems perceive obesity
as a lifestyle choice making it difficult to justify any resources
required to offer bariatric surgery more freely [16].

At a time when healthcare dollars are being intensely
scrutinized so that they can be put to optimal use, while
simultaneously constraining healthcare spending, questions
on the budget impact (BI) of bariatric surgery need to be
addressed. In addition, understanding the dynamics of offer-
ing coverage under different medical plan scenarios and its
impact on a health plan’s overall budget is also critical, so that
the most efficient option(s) may be identified. Therefore, the
purpose of the current study is to estimate the short- and long-
term BI of covering bariatric surgery in (1) unrestricted, (2)
budget-restricted, and (3) quantity-restricted medical benefit
plan scenarios for severely and morbidly obese individuals
compared to standard of care (nonsurgical management) from
a US health plan payer perspective in a general and T2DM-
only population over a 10-year period.

Data and Methods

An Excel 2010-based (Microsoft Office, USA) decision-
analytic BI model was constructed for a hypothetical popula-
tion of 100,000 individuals. The model evaluated the financial
impact to a health plan over a 10-year period by offering
bariatric surgery medical benefit plan coverage to surgery-
eligible members who may or may not elect to receive the
surgery under one of the following three scenarios: (1) unre-
stricted access, (2) up to $500,000 per year spent towards
performing bariatric surgery and treating complications (bud-
get-restricted), and (3) up to 100 surgeries performed on an
annual basis (quantity restricted). Each of these three scenar-
ios was compared against the standard nonsurgical weight
management approach. The model assumed that members
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with BMI > 35 were eligible for bariatric surgery with approx-
imately 1.42% of all eligible candidates electing to receive the
surgery [17]. As for the bariatric surgery coverage options
with restrictions, a hierarchy was enforced based upon ef-
ficiency considerations, prioritizing patients for surgery by
disease severity, i.e., morbidly obese with T2DM received
priority over severely obese with T2DM, followed by non-
T2DM morbidly obese and the non-T2DM severely obese
individuals. If surgery-eligible members exceeded the
number of surgeries that can be performed in a calendar
year, they would be rolled over to the following year.

All members were categorized using the widely accepted
BMI-based obesity thresholds: normal/underweight (BMI <
25 kg/m?), overweight (BMI 25-29.9 kg/m?), obese (BMI
30-34.9 kg/m?), severely obese (BMI 35-39.9 kg/m?), and
morbidly obese (BMI>40 kg/m?). One third of the overall
model population were normal/underweight, another third
overweight, while the remaining were obese (20.4% obese,
9% severely obese, and 6.3% morbidly obese) [18]. Table 1
The obese cohort (BMI > 30 kg/m?) was presumed to grow at
an annual rate of 0.13% in line with the current almost
plateaued obesity rates [18—20]. Based on findings by Bays
et al., T2DM prevalence across the above BMI categories was
expected to vary between 6.7 and 27.5%, with the disease
prevalence increasing as the BMI increases [21]. T2DM prev-
alence was also hypothesized to increase at an annual rate of
0.7% in each of the BMI groups [22]. The model accounted
for the current utilization of the four prevalent surgical tech-
niques—band/laparoscopic adjustable gastric banding
(LAGB), biliopancreatic bypass w/ duodenal switch (BPD/
DS), sleeve/vertical sleeve gastrectomy (VSG), and Roux-
en-Y gastric bypass (RYGB) with VSG being the most fre-
quent procedure (6 out of 10 cases) [15]. The model also
incorporated each surgery type’s associated costs ($15,987
to $36,160) and their respective rates of complications (9.5
to 24.5%), reoperation (2.0 to 14.9%) [14], and T2DM reso-
lution (47.9 to 95.0%) [23—-26]. Mean complication costs were
included for the severe and morbidly obese surgery patients.
We assumed an annual turnover rate of 10%, i.e., members
undergoing surgery and subsequently leaving the plan, so that
their future cost savings from the surgery would be lost to the
insurance provider from the time they exit the model. Given
the model’s steady-state assumption, their exit would be bal-
anced by the entry of surgery-eligible individuals consistent
with the prevalence of these groups.

Costs

Cawley et al. reported the average annual medical expendi-
tures for any given patient, and the incremental regression-
adjusted costs associated at multiple BMI levels stratified by
diabetes status (yes/no) using the 2000-2010 Medical
Expenditure Panel Survey data [27]. We assumed that the
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expenditures equated to costs from the payer’s perspective and
calculated the average for each of the BMI categories. We
further adjusted the costs to 2016 US dollars using the
Bureau of Labor Statistics’ US Medical Care inflation factor
[28]. For instance, the annual cost borne by a payer for an
overweight member without T2DM would be the sum of the
baseline annual cost ($2072) and the additional cost for an
individual with BMI between 25 and 29.9 kg/m” but no dia-
betes, i.e., $518 (Table 1). In case of a T2DM patient, an
additional $806 would be added to calculate the patient’s an-
nual cost to the payer. The model also assumed that annual
costs for the surgery-eligible groups grew at a rate of 7.5% per
annum compared to 5% for the rest of the cohort [29], thereby
underscoring the cost burden of this subgroup of patients.
Given the long duration of the study, a 3% discount rate was
applied to ascertain costs in present value terms.

Cost savings following surgery were calculated based on
the findings from an observational pre-post administrative
claims analysis of RYGB patients by Mullen and Marr [31].
They found that the plan’s actual paid costs for the RYGB
cohort was lower than their projected trend costs (based on
preoperative amounts) from the first post-surgery year. We
calculated the proportion of savings for each of the five
post-operative years reported as follows:

1-[Actual plan paid costs = Projected trend paid amount]

On this basis, we calculated that general non-T2DM
healthcare savings for post-operative years 1-5 (discarding
the year of surgery) as 40, 45, 60, 68, and 59%, respectively.
The slight decrease in the postoperative years 4 to 5 savings
occurred because of hospital admissions for conditions (e.g.,
pregnancy) and treatments (e.g., joint replacement, sports-
related injuries) from lifestyle changes that resulted from the
reduced physiologic burden of obesity. Data paucity beyond
post-operative year 5 led us to apply a constant 59% saving
rate to the remaining years in the study. As for T2DM savings,
evidence suggests that T2DM resolution can be observed as
early as within a month of surgery receipt [32]. Therefore, the
model splits the annual T2DM costs evenly into the cost and
saving buckets for the surgical year, before classifying them as
savings for the subsequent post-operative years.

Outcomes

The outputs from this BI model included the total number of
surgeries performed and their corresponding costs, non-T2DM
general healthcare, and T2DM-specific savings, as well as an-
nual and 10-year cumulative impacts. We also reported the
earliest year where the annual cost savings exceeded the costs
(inflection point). The breakeven point for any given coverage
was the earliest point at which its cumulative savings exceeded
the cumulative costs leading to net benefits. Net healthcare

costs were estimated by calculating the difference in total
projected healthcare cost (inclusive of surgery cost) from the
general or the T2DM-related savings. For each coverage sce-
nario, the annual per-member-per-month cost (PMPM) was
defined as the ratio of the net healthcare costs and the member
population. We then compared each of the coverage scenarios
with the nonsurgical approach by calculating the incremental
cost PMPM over a 10-year period.

T2DM Model

For the T2DM model, parameters were obtained from T2DM-
specific populations where available. These included the dis-
tribution of BMI categories of the T2DM population and the
prevalence of the four surgical types. All model parameters
are tabulated in Table 1.

Sensitivity Analysis

To gauge the robustness of the results and to assess the impact
of individual parameters, a one-way sensitivity analysis was
conducted by varying each model parameter by +25% of its
default value. The results were presented using a Tornado
diagram.

Results
General Model
No Surgery Coverage

For a health plan with 100,000 members, total healthcare costs
were projected to increase from $381.9 to $495.6 million over
the next 10 years without bariatric surgery (Table 2). Of these,
the general non-T2DM healthcare portion of the net costs in-
creased from $355.4 to $456.9 million. Approximately 7-8%
of the net healthcare costs were attributable to T2DM. During
this period, the cost burden of the surgery-eligible group in-
creased from 34.7 to 40%, while their actual numbers in the
model increased by only 0.2% (i.e., from 15.3 to 15.5%).

Unrestricted Coverage

With unrestricted access, roughly 2186 surgeries would be per-
formed during the 10-year period at a cost of $45.8 million
(undiscounted), leading to cumulative undiscounted general
non-T2DM and T2DM cost savings of $43.1 and $12.9 million,
respectively. There would also be a resolution of 401 T2DM
cases. A cumulative impact of — $7.8 million (e.g., cost savings)
was estimated (Table 3; Fig. 1). Compared to the nonsurgical
approach, the incremental cost PMPM shifted from + $3.6 to
—$4.8. Overall cost savings first occurred during year 5.
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Table 1 Best evidence literature
review summary
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General population model parameters Base case References
Population size 100,000 Study assumption
Expected growth in population 0.0%
Max. annual cost dollars towards bariatric surgery $500,000
Max. number of bariatric surgeries permitted per year 100
Proportion of lost surgery members 10.00%
Unrestricted bariatric surgeries per 1000 14.20 [17]
Demographics
BMI prevalence in year 1 [18]
Normal 31.30%
Overweight 33.00%
Obese 20.40%
Severely obese 9.00%
Morbidly obese 6.30%
Proportion of BMI w/ T2DM [21]
Normal 6.70%
Overweight 17.00%
Obese 13.50%
Severely obese 17.00%
Morbidly obese 27.50%
BMI prevalence average growth rate [18-20]
Overweight —0.10%
Obese/clinically severe/morbidly obese 0.13%
Annual growth rate of BMI w/ T2DM 0.66% [22]
Costs
Health plan’s average per-member-per-year (PMPY) $2072 [27]
Annualized BMI-specific non-T2DM general add-on costs [27]
Normal $230
Overweight $518
Obese $1956
Severely obese $4546
Morbidly obese $6848
Annualized BMI-specific T2DM-related add-on costs [27]
Normal $230
Overweight $806
Obese $1726
Severely obese $3740
Morbidly obese $6330
Annual healthcare cost increase [29]
Norma /overweight/obese 5.0%
Severely/morbidly obese 7.5%
Surgery
Surgery prevalence [15]
LAGB 10.75%
BPD/DS 0.45%
VSG 58.48%
RYGB 30.32%
Surgery costs [14]
LAGB $15,987
BPD/DS $36,160
VSG $18,788
RYGB $24,277
Annual inflation rate 0.00%
Reoperation rates [14]
LAGB 14.86%
BPD/DS 9.20%
VSG 2.00%
RYGB 6.20%
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Table 1 (continued)

General population model parameters Base case References

Reoperation costs [14]
LAGB $1478

BPD/DS $893
VSG $402
RYGB $787

Complication rates [14]
LAGB 17.90%
BPD/DS 24.50%
VSG 9.50%
RYGB 19.40%

Complication costs severely obese [14]
LAGB $4380
BPD/DS $5735
VSG $4977
RYGB $4845

Complication costs morbidly obese [14]
LAGB $5356
BPD/DS $6711
VSG $5952
RYGB $5820

T2DM resolution rates
LAGB 47.90% [23]
BPD/DS 95.00% [26]
VSG 90.00% [24, 25]
RYGB 83.70% [23]

T2DM model parameters®

Demographics

BMI prevalence in year 1 [21]
Normal 25.00%
Overweight 17.00%
Obese 13.50%
Severely obese 17.00%
Morbidly obese 27.50%

Proportion of BMI w/ T2DM (across all BMI groups) 100% Model assumption

BMI prevalence average growth rate (T2DM) 0%

Health plan’s annual BMI-specific costs [27]
Normal $2317
Overweight $2726
Obese $4261
Severely obese $7253
Morbidly obese $10,660

Surgery

Surgery prevalence [30]
LAGB 0.70%
BPD/DS 0.40%
VSG 14.70%

RYGB 84.20%

BPD/DS biliopancreatic bypass w/ duodenal switch, LAGB band/laparoscopic adjustable gastric banding, RYGB
Roux-en-Y gastric bypass, VSG sleeve/vertical sleeve gastrectomy

Rest of the model parameters not displayed here are same as the general population model

Budget-Restricted Coverage eligible patients with T2DM are prioritized, of the 476 surger-

ies, roughly 238 were performed on diabetic patients, with
When bariatric surgery expenditures were limited to $0.5 mil- 199 having T2DM resolution. The cumulative impact was
lion/annum, a total of 238 procedures were performed during  estimated at — $6.5 million, with the inflection and breakeven
the study period, averaging 24 per year. Because surgery-  years calculated at years 3 and 5, respectively. Undiscounted
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Fig. 1 Projected budget Impact: a Unrestricted coverage, b budget-restricted

coverage, and ¢ Quantity-restricted coverage in general population. d
Unrestricted coverage, e budget-restricted coverage, and f quantity-restricted

general non-T2DM and T2DM cumulative savings were esti-
mated at $5.5 and $8.0 million, respectively. Net healthcare
costs increased by $262.1 million from $382.2 million leading
to a PMPM (vs. nonsurgical scenario) change from an addi-
tional $0.3 (year 1) to — $1.5 (year 10).

Quantity-Restricted Coverage

In a scenario limited to 100 surgeries/annum, approximately
$21.0 million was spent towards surgery costs leading
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coverage in T2DM Population. Data are presented in Table 3 (a—c) and in
Table 4 (d-f). Specifically, the undiscounted net annual and cumulative im-
pacts for the different scenarios are visualized in these graphs

to estimated aggregated undiscounted savings of $34.9
million, of which $12.9 were T2DM-attributable. Nearly
480 (255 morbidly obese and 225 severely obese) dia-
betic patients were allowed first to receive surgery lead-
ing to 401 T2DM resolutions and subsequent savings.
The cumulative impact of the scenario was calculated at
—$10.7 million, with a breakeven around year 7, while the
first occurrence of savings was observed halfway through the
year. While net healthcare costs increased by $257.5 million to
$641.3 million in 10 years, incremental PMPM (vs. nonsurgical
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approach) was estimated to change from an additional $1.6
(year 1) to — $3.4 (year 10).

T2DM Model
No Surgery Coverage

In a 100,000-member model where every member was diag-
nosed with T2DM, annual healthcare costs were projected to
increase from $794.1 million to $1.1 billion over the next
10 years in the absence of bariatric surgery with the disease
contributing more than one third of the costs overall (Table 2).
The general non-T2DM healthcare portion of the net costs
increased by roughly 40%. While the severe and morbidly
obese numbers in the plan increased by 1.2%, their contribu-
tion increased by 4% points, up from 75.0% during the first
year of the model.

Unrestricted Coverage

A total of 6356 procedures would be performed, averaging
636 per year at an undiscounted cost of $15.6 million/annum
and lead to a cumulative impact of —$122.3 million and in-
flection and breakeven occurring during years 4 and 6, respec-
tively (Table 4; Fig. 1). The undiscounted aggregated general
non-T2DM cost savings were calculated at $133.3 million,
while the 84.4% (5366) whose T2DM was resolved led to
undiscounted savings at $181.9 million. The net healthcare
costs went up by 34.1% to $1.1 billion while the incremental
PMPM (vs. nonsurgical scenario) ranged from + $10.5 in year
1to—$31.8.

Budget-Restricted Coverage

When no more than $0.5 million was allotted to bariat-
ric surgeries and any related post-operative complica-
tions and reoperations, a total of 204 surgeries were
performed with 172 T2DM resolutions during the 10-
year study period. General non-T2DM and T2DM ag-
gregated savings (undiscounted) were estimated at $4.7
and $6.9 million, respectively. Net healthcare costs in-
creased $794.5 million (year 1) to $1.1 billion (year
10), with the corresponding delta PMPM estimated to
change from an additional $0.3 to —$1.2 when com-
pared against our comparator scenario. The cumulative
impact was estimated at —$5.1 million, with the inflec-
tion and breakeven years calculated during years 4 and
5, respectively.

Quantity-Restricted Coverage

When 100 surgeries were performed every year on eligible
members electing to receive the surgery, surgery costs

@ Springer

averaged $2.5 million/annum leading to undiscounted aggre-
gated savings of $57.3 million, 59.3% T2DM attributable.
The cumulative impact of the scenario was calculated at
—$25.1 million, with the inflection and breakeven years oc-
curring during the fourth and fifth years of the model timeline.
The differential cost PMPM compared to nonsurgical ap-
proach was estimated to reduce from + $1.6 (year 1) to
—$6.0 (year 10).

Sensitivity Analyses

One-way sensitivity analysis found the general population’s
10-year Bl model was most sensitive to the following: surgery
costs (VSG, RYGB), surgery member attrition, surgery eligi-
ble BMI-related proportion and associated costs, and surgery
election rate (Appendix Fig. 2). Depending on the scenario
under consideration, their order of impact changed. For in-
stance, where surgery costs and member attrition were the
primary drivers in the unrestricted scenario, the attrition rate
along with morbidly obese group’s related costs were highly
relevant to the two restricted scenarios. The results of the
sensitivity analysis also establish the robustness of the model
indicating that cost savings were consistently achieved even
with & 25% variation of the baseline parameters.

Discussion

Due to increasing financial constraints in the US healthcare
system, efforts are underway to inform decision makers and
caregivers about the economic consequences of interventions
to payers and health systems and ensure that they are either
cost-saving or cost-effective in order to support their imple-
mentation [33]. This economic model was intended to esti-
mate the short- and long-term financial impact of allowing
access to bariatric surgery under different medical benefit plan
scenarios by a health plan payer or health system to inform
decision-making about fund allocation. The present study ex-
tends understanding of the economic impact of bariatric sur-
gery by incorporating some of the current major trends in
obesity in the USA (e.g., obesity rates that are high but fairly
stable over time) and bariatric surgery trends in actual practice.
Our findings indicate that providing unrestricted surgery ac-
cess to eligible patients in a 100,000-member health plan with
a 15.3% surgery-eligible prevalence rate (and nearly half of
them with T2DM) leads to 10-year cumulative undiscounted
cost savings of $10.2 million ($7.8 million if discounted) for a
total investment of $45.8 million. Restricting by budget costs
(0.5 million/annum) or by frequency (100/annum) leads to
$6.5 to $10.7 million cumulative savings, respectively. The
benefits were even more pronounced with larger net savings
($1.2 to $31.8 PMPM) and a faster breakeven (56 years)
when offered to patient subgroups with very high obesity-
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related costs, like those with T2DM. Providing unlimited sur-
gery access to a 100,000 T2DM member health plan with a
44.5% surgery-eligible prevalence rate had a 10-year cumula-
tive cost savings of $122.3 million compared to the $5.1 to
$25.1 million savings when restricted by budget (0.5 million/
annum) or by frequency (100/annum). It appears that in a
scenario where access restrictions need to be in place,
frequency limits may offer higher net benefits.

To our knowledge, only a few BI models have been
developed for obesity treatments, all European-based and
none for the USA. Ackroyd et al. compared the 5-year bud-
getary impact of gastric banding and bypass surgery over con-
ventional therapy involving diet and drugs in a T2DM cohort
of 1000 patients with BMI>35 kg/m? in Germany (€3.6 and
€5.0 million net savings, respectively), France (€4.5 and €5.9
million net savings, respectively), and the UK (£2.0 to £2.03
million more expensive, respectively) [34]. The same model
was replicated by Anselmino et al. for Austria (€2.9 and €1.9
million net savings, respectively), Italy (€1.1 and €1.7 million
net savings, respectively), and Spain (€1.5 to €3.6 million
more expensive, respectively) [35]. The findings concluded
that the additional spending in 1 year usually generated a net
saving after 5 years with the exception of the UK and Spain.
Borg and colleagues assessed different annual policies for
surgical operations in Swedish subjects with BMI > 40 versus
no surgical operation [36]. From the Swedish healthcare per-
spective, 3000 surgical operations in persons with BMI > 40
resulted in a net BI of SEK 40,000/patient, offsetting 55% of
the surgery cost by reducing excess treatment costs of obesity-
related diseases. They found that expanding annual surgery
limits from 3000 to 4000 increased the cost-offset to 58%
while no benefits were obtained by escalating further to
5000 and to those with BMI > 35, thereby concluding that a
cost-minimization bariatric strategy should not expand indica-
tion, but rather increase the number of surgeries within the
BMI > 40 group. Our analysis is consistent with the above
findings that providing bariatric surgery coverage required
an initial economic investment ($0.3 to $3.6 PMPM) but
may start saving money within a relatively short period of time
(35 years), and breakeven shortly after (years 5-9 in the
model).

Limitations

The study drew on recently published and authoritative esti-
mates of the effects and costs of bariatric surgery with an
emphasis on the current trends of bariatric surgical proce-
dures. But the study has some important limitations. First,
we acknowledge that our decision-analytic model was a sim-
plified representation of a US health plan payer or health sys-
tem and ideally the sources of information about cost and
clinical benefits of comparative treatment strategies should

be derived from randomized controlled trials. Second, hetero-
geneity was not specifically considered by simulating a ho-
mogeneous cohort of surgery patients and not distinguishing
between the different patient populations who may have better
or worse outcomes (e.g., mortality) from surgical intervention.
Third, the model also anticipated zero cost sharing assuming
that in a typical medical plan, members pursuing surgery were
likely to have met their deductible/coinsurance limits. If mem-
ber sharing option was available, then conventional wisdom
suggests that a faster breakeven can be achieved owing to
lesser investment plan dollars rendering our results conserva-
tive. Our model did not specifically categorize benefits from
non-T2DM obesity-related diseases (e.g., obstructive sleep
apnea, cancer and musculoskeletal and gynecology disorders)
nor any other ‘spillover’ benefits because we lacked sufficient
data on these conditions.

Conclusion

Benefits gained through bariatric surgery may be obtained at a
reasonable and affordable cost and providing coverage lead to a
net cost saving effect to the US managed care model over a 10-
year period. The year 1 impact of covering bariatric surgery
under multiple scenarios for a general (T2DM) population
ranged from an additional $0.3 to $3.6 (T2DM: $0.3 to
$10.5) PMPM. However, with the payer breaking-even be-
tween years 5 and 9 (T2DM: 5-6), the trend reversed and delta
PMPM cost savings are expected to range between $1.5 and
$4.8 (T2DM: $1.2 and $31.8) by year 10. Providing bariatric
surgery coverage may have a modest short-term Bl increase but
would lead to long-term net cost savings in a general population
model. The results were much more pronounced in the T2DM
model with larger net savings and a quicker breakeven timeline.
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Appendix
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Fig. 2 Sensitivity analysis for the general population model. a
Unrestricted surgery coverage. b Budget-restricted coverage. ¢

PMPM per-member-

duodenal switch, LAGB band/laparoscopic adjustable gastric banding,
per-month, RYGB Roux-en-Y gastric bypass, VSG

Quantity-restricted coverage. BPD/DS biliopancreatic bypass w/
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