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Abstract

Objective—A third of Americans are obese and an increasing number opt for bariatric surgery.
This study estimates the cost-effectiveness of common bariatric surgical procedures from a
healthcare system perspective.

Methods—We evaluated the three most common bariatric surgical procedures in the US:
laparoscopic gastric bypass (LRYGB), conventional (open) Roux en Y gastric bypass (ORYGB),
and laparoscopic adjustable gastric banding (LAGB) compared to no surgery. The reference case
was defined as a 53-year old female with BMI of 44 kg/m2. We developed a two-part model using
a deterministic approach for the first 5-year period post-surgery and separate empirical forecasts
for the natural history of body mass index (BMI), costs and outcomes in the remaining years. We
used a combination of datasets including Medicare and MarketScanR together with estimates from
the literature to populate the model.

Results—Bariatric surgery produced additional life expectancy (80 to 81 years) compared to no
surgery (78 years). The incremental cost-effectiveness ratios (ICERS) of the surgical procedures
were $6600 per QALY gained for LRYGB, $6200 for LAGB, and $17,300 for ORYGB (3%
discount rate for cost and QALYSs). ICERs varied according to choice of BMI forecasting method
and clinically plausible variation in parameter estimates. In most scenarios, the ICER did not
exceed a threshold of $50,000 per QALY gained.

Conclusion—Gastric bypass and banding procedures are likely to be cost-effective for obese
patients compared to nonsurgical treatment at conventional cost-effectiveness thresholds.

Background

In the United States (U.S), over a third of the adult population has measurements of body
mass index (BMI) equal or above 30 kg/m?2, which defines them as obese [1,2]. The
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prevalence of obesity ranged from 4% to 28% among adult men and 6% to 37% among adult
women across 28 countries in Europe. Obesity is associated with multiple chronic conditions
including diabetes mellitus, coronary heart disease, sleep apnea, osteoarthritis, and other
metabolic and cardiovascular risk factors, as well as specific types of cancers [3—7]. These
conditions, associated with obesity, increase the risk of premature death and healthcare
expenditures while reducing patient quality of life and productivity [3,4,7-10].
Pharmacological and non-pharmacological interventions have shown high attrition rates and
limited efficacy and effectiveness in long-term weight loss [11,12]. Surgical interventions for
obesity, on the other hand, offer the potential for significant and sustained weight loss,
improving, or in some cases resolving associated conditions. These interventions have been
shown to improve long-term survival [13,14], but at significant costs [10,15] that may limit
access to treatment [16,17].

With the increasing availability and prevalence of bariatric procedures in the U.S., it is
important for patients, payers and policymakers to understand the long-term cost-
effectiveness of these approaches. Previous studies in the U.S. and other countries have
found that bariatric procedures are generally cost-effective and potentially cost-saving [18—
30]. However, many of these studies make the assumption that the benefits of bariatric
surgery persist over time, particularly with regard to the persistence of weight loss. There are
limited long-term data following subjects who have undergone bariatric surgery and even
less for newer procedures, making it very difficult to assess with precision the long-term
benefits and harms associated with these procedures. Another common methodological
challenge is the selection of a control or reference group that would be comparable to the
group of patients undergoing these procedures.

Our aim was to estimate the lifetime cost-effectiveness of the three most common bariatric
procedures in the United States: open roux-in-y gastric bypass (ORYGB), laparoscopic
roux-in-y gastric bypass (LRYGB), and laparoscopic adjustable gastric banding (LAGB),
compared to non-surgical interventions for severe obesity. We used a non-surgical
comparator group who meet current clinical indications for these procedures, including
individuals with BMI 40 and above and for those with BMI 35 and above with specific
comorbidities. Our approach modeled the lifetime cost-effectiveness in two parts. First, we
modeled direct medical costs and outcomes in the first five years after a bariatric procedure
using a deterministic approach. Second, because data pertaining to costs and outcomes
associated with bariatric surgery beyond five years are limited, we developed a natural
history model to project costs and outcomes for the remaining years.

We estimated the lifetime direct medical costs and outcomes associated with three bariatric
procedures (ORYGB, LYRGB, LAGB) compared with non-surgical care using a simulation
model for individuals eligible for bariatric surgery based on BMI. The non-surgical care
group consisted of patients receiving usual medical care for obesity associated health
conditions, such as hypertension, diabetes, and dyslipidemia. In most health plans or care
systems in the U.S., usual care for severe obesity does not include any intensive weight loss
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treatment or pharmacotherapy, therefore any weight loss achieved by patients in the non-
surgical care group reflected self-directed and self-financed weight loss treatment.

The simulation was based on a two-part, linked model (Figure 1): 1) a decision analytic
model, which models the cost-effectiveness of the surgical procedures in the first five years
post-surgery; and 2) an empirical “natural history” model that models long-term changes in
BMI, costs, and quality of life for the non-surgical control population as well as the surgical
population beyond the fifth year following surgery. This two-part model was comprised of a
number of interconnected regression equations to forecast expected lifetime changes in BMI,
life expectancy, costs, and patient quality of life and their response to various treatments.
The rationale behind these two linked models was to maximize the use of clinically rich,
individual-level data to model outcomes for the first 5 years after surgery, which allowed us
to simulate more complex clinical scenarios, including early complications. The natural
history model provided the flexibility to estimate long-term outcomes based on nationally
representative cohorts of obese U.S. adults for year six post-surgery and beyond, where
direct clinical data on bariatric surgical patients are limited. A more detailed description of
the modeling equations, parameters, and estimation techniques is provided in the Technical
Appendix. All analyses were performed from the payer perspective and assume a standard
discount rate of 3% for costs and quality-adjusted life expectancy (QALY). We adjusted for
inflation by converting all costs to 2010 dollars using the Consumer Price Index. All models
were implemented in Microsoft Excel (Microsoft Corporation, Redmond, WA USA).

Decision Analytic Model

The decision analytic model assessed the impact surgical procedures compared to usual non-
surgical care in the first five years. Each surgical procedure was simulated to estimate
changes in BMI, costs, and quality-adjusted life expectancy from the time of procedure to
five years post-surgery. All-cause mortality, complication rates in the first 30 days after each
procedure and direct medical costs were estimated directly using the Medicare claims
database (2004-2008). The presence of complications (defined as rehospitalization within
30 days of surgery or prolonged length of stay) during this period was used to identify
subjects with increased health resource use over the first five years after each procedure.
Because BMI data were not available in Medicare, annual changes in BMI associated with
each procedure were drawn from a systematic review of literature examining the
effectiveness of bariatric surgery [31].

All-cause mortality during the 0—30 and 31-365 day periods post-surgery was measured as
unadjusted rates from Medicare data. Annual mortality in years two through five post-
surgery were estimated using a regression model (see Natural History Model and Technical
Appendix, Table 4). We used data from a prior systematic review of studies measuring the
clinical effectiveness of bariatric surgery [31] to assess changes in utility for the first 30 days
following each procedure. Utility changes from 31 days until year five post-surgery
conditional on age, BMI and gender were also estimated using a regression model (see
Natural History Model). Finally, we estimated annual direct medical costs in the first five
years post-surgery using a generalized linear model (GLM) with a log link function and
gamma distribution. Adjustment variables in the GLM cost model included procedure type
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(ORYGB, LRYGB, and LAGB), complications (death within 30 days, alive with
complications, alive without complications), age and gender. Regression results for these
GLM cost models are in Tables 5-10 of the Technical Appendix. Also, a summary of
simulation parameter values for each procedure is presented in Tables 1-3 of the Technical
Appendix.

Natural History Model

We assessed the direct medical costs and outcomes for non-surgical subjects and surgical
patients beyond five years post-surgery using a lifetime trajectory model. For example,
outcomes for a patient who underwent a bariatric procedure at age 40-years were predicted
using the surgery-specific decision tree until age 45 and were predicted using the natural
history trajectory model from age 46 until expected death. Cost and outcomes for non-
surgical patients were derived from the natural history model in all years.

The natural history model was driven by our previously published annual estimates of BMI
change conditional on survival [32]. Our primary model predicts BMI over time given
starting age, baseline BMI, and gender using longitudinal data from patients with BMI >=
35 enrolled in Group Health [33] between 2005 and 2010.

Consistent with prior published methods [25], we used a logistic regression model to
estimate mortality with 5-year probability of death as the primary outcome. Expected years
of life based on BMI, age and gender were derived from static life tables constructed using
predicted survival probabilities from the logistic model. Data used to estimate the survival
model were from the National Health Interview Survey between 1997 and 2000 linked to the
National Death Index with mortality follow-up through December 31, 2005. Survival model
results are provided in Table 4 of the Technical Appendix. Given the predicted BMI and
survival probability in each period, we estimated health utility and all-cause medical
expenditure using data from the Medical Expenditure Panel Survey (MEPS) between 2000
and 2006. For utilities, we used the SF-12 physical and mental component summary scales
to generate EQ-5D scores based on an existing algorithm [34]. We then estimated utilities
using GLM with a log link and gamma distribution in order to address the skewness in the
distribution of EQ-5D scores. Table 11 of the Technical Appendix presents health utility
regression results. Annual medical costs were estimated using a two-part model [35,36] to
address the high proportion of MEPS respondents with zero costs. The first part of the two-
part model estimated the probability of non-zero costs using a probit model. We then
estimated the second part of the two-part model using a GLM across the sample of
respondents with non-zero costs, assuming a square root link and gamma distribution.
Adjustment variables in the utility and cost models included BMI, age and gender. All GLM
link functions were verified using the Box-Cox test and outcome distributions were verified
using the Modified Park test [37]. Cost regression results are in Table 12 of the Technical
Appendix.

We also computed the marginal effect of BMI and other adjustment variables on health
utility and total costs. For models estimated using GLM, we first applied inverse link
functions to linear predictors in order to compute marginal effects on expected outcomes.
Because costs were estimated using a two-part model, marginal effects incorporate the
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impact of adjustment variables on the likelihood of non-zero costs and expected costs
conditional on non-zero costs.

Validation, Sensitivity and Scenario Analysis

We undertook a technical validation by reproducing analytic models using SAS (SAS
Institute Inc., Cary, NC), which produced identical results. We examined the robustness of
the findings with multiple scenarios and sensitivity analyses. One-way sensitivity analyses
were performed using age, gender, early mortality, early complication rates, baseline BMI,
BMI loss after five years, and discount rates. We also examined three different scenarios for
weight-loss maintenance after surgery using the BMI trajectory model described above. The
scenarios examined were: 1) Primary Model: following the same trajectory of a non-surgical
patient after reaching the BMI at year five post-surgery; 2) Weight Stable Model:
maintaining the same weight achieved at year five post-surgery, or 3) Maximum Weight
Regain Model: regaining 100% of weight lost in the first five years within 15 years of
surgery. We relied primarily on Medicare data to inform our cost analyses in the decision
tree, but additionally, we used Thomson Reuters MarketScan® data to test the sensitivity of
our results.

Results

Decision Analytic Model

For the base case, we simulated lifetime costs and outcomes for the average individual
undergoing bariatric surgery in the Medicare database. Specifically, results are presented for
a 53 year-old female with a baseline BMI of 44 kg/m?2. Table 1 presents cost and utility
inputs to the decision analytic model. Costs in respective annual periods post procedure were
generally largest for ORYGB followed by LRYGB and LAGB. Utility estimates were the
same for ORYGB and LRYGB because the magnitude of weight loss for these procedures
was assumed to be equal.

Natural History Model

In our simulation, all-cause mortality rates were higher among men and were increasing
with age and BMI, although the associated mortality risk that was attributable to obesity
decreased as individuals increased in age (Technical Appendix, Table 4). Higher BMI was
also associated with lower health utility (Technical Appendix, Table 11) and higher total
costs (Technical Appendix, Table 12). For the base case, an increase in BMI by 10 units was
associated with a 0.039 decrease in utility; an increase of 10 years in age was associated
with a 0.030 decrease in utility; and being female was associated with a 0.031 decrease in
utility. For annual direct medical cost, increasing BMI by one unit was associated with an
additional $261; increasing age by one year was associated with an additional $171; and
being female was associated with an additional $1573 in annual medical expenditures.

Simulation Results

Table 2 presents simulation results for the base case. There were higher lifetime direct
medical costs for the surgical interventions compared to the non-surgical cohort. All surgical
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interventions were associated with longer life expectancy compared with the non-surgical
cohort and yielded both greater life years and QALYS.

The incremental cost-effectiveness ratios (ICERs) for surgical procedures compared to non-
surgical were $6600 per QALY gained for LRYGB, $6200 for LAGB, and $17,300 for
ORYGB. The net present values of the total lifetime costs were higher for the surgical arms
compared to no surgery. However, if we monetize the QALY at a willingness-to-pay (WTP)
threshold of $100,000/QALY, we show a large net economic benefit of each surgical
procedure: $257,200 saved for LRYGB, $202,300 saved for LAGB, and $210,500 saved for
ORYGB.

Results were sensitive to alternative weight change scenarios. The ICERs for surgical
procedures compared to no surgery under the assumption of weight stability (Scenario 2)
were $6000 per QALY gained for LRYGB, $6300 for LAGB and $15,600 for ORYGB.
Under the assumption of full weight regain by year 15 post-procedure, ICERSs relative to no
surgery were $24,100 per QALY gained for LRYGB, $26,700 for LAGB and $59,500 for
ORYGB.

Figure 2 presents results from the one-way sensitivity analysis for key model parameters.
Dark (light) bars indicate the change the ICER reflected by modifying the specified model
parameter to the lower (upper) bound. A negative change reflects a lower ICER after
modifying the model parameter. The one-way sensitivity analyses showed that the
parameters with the largest impact were BMI at baseline, age at the time of the procedure
and gender. ICERs were decreasing with baseline BMI and the magnitude of weight loss
after 5 years, but were increasing with higher discount rate and higher rates of early
complication. ICERs were also higher for men.

We further examined the sensitivity of ICER estimates to age and baseline BMI in Figure 3.
ICER estimates for all procedures were a nonlinear function of age. Decreasing age to 18
and increasing age to 70 both resulted in higher ICER estimates relative to the base case.
ICERs were minimized at age 54, 57 and 61 for LRYGB, LAGB and ORYGB, respectively.
Relatively high ICER estimates for patients at the left tail of the age distribution reflect
increases in BMI predicted by the natural history model after five years post-surgery. ICER
estimates were monotonically decreasing with baseline BMI. LRYGB is cost saving at
baseline BMI of 55 and above. LAGB is cost saving at baseline BMI of 54 and above.

In Figure 4, we calculated costs per QALY for each procedure under the three weight change
trajectory scenarios previously described. Points in Figure 4 vary by shape (procedure) and
color (weight change scenario). Points below the blue line reflect combinations that were
cost-effective given a willingness-to-pay (WTP) threshold of $50,000 per QALY gained.
Maintaining base case assumptions, ICER point estimates were cost-effective in eight out of
the nine simulated scenarios. The exception was ORYGB under the maximum weight regain
scenario. We further examined the sensitivity of ICER estimates to long-term weight loss by
varying the amount of weight regained in Scenario 3 from 0% to 150%. Figure 5 presents
ICERSs as a function of the percent of weight regained by year 15 post-surgery. For LRYGB
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and LAGB, ICERs ranged from $21,000 to $29,000 per QALY gained. For ORYGB, ICERs
were above $50,000 per QALY gained for all levels of weight regain.

To assess potential cost differences from using an alternative data source, we also used
commercial claims data from MarketScan® (years 2002—-2009), in which the average patient
receiving bariatric surgery was a 43 year-old female with BMI 44 kg/m2. The average 5-year
cost of a non-surgical patient was $55,700 compared with $45,900, $55,400, and $75,200
for LAGB, LRYGB, and ORYGB, respectively.

Discussion

A third of Americans are obese and an increasing number are opting for bariatric surgery
[38]. Patients elect surgical intervention in part because they believe that bariatric surgery
will likely reduce BMI and weight-associated clinical complications in the long-term.
However, health care payers lack consistent reimbursement policies for bariatric surgery, in
part because data on long-term costs, effectiveness, and safety are unavailable. We
undertook a comprehensive, empirical assessment of the cost-effectiveness of the most
common bariatric surgical approaches compared to a hon-surgical cohort to inform payers
who value comparative economic information for decisions, whether personal or for
coverage policies. We set out to estimate the cost-effectiveness of these procedures using a
mixed, empirical method that makes use of clinically rich data, administrative claims
information and public data sources.

Our bhase case analysis showed that each of the bariatric procedures analyzed is cost-
effective compared to no surgery for most patients eligible for bariatric surgery, assuming a
willingness-to-pay (WTP) threshold of $50,000 per QALY gained. Each procedure was also
generally cost-effective when compared to no surgery under alternative assumptions of
weight change, including complete weight regain by 15 years post-procedure. In contrast to
other studies [20,28], our results indicate that the initial cost of surgery is sufficiently high
such that net cost-savings is not achieved over a lifetime horizon unless the economic impact
of surgery on improved quality of life is taken into consideration.

Collectively, our findings demonstrating the cost-effectiveness of bariatric surgery compared
to no surgical intervention are consistent with other prior studies [24,26,27,29,30]. Direct
comparisons of cost-effectiveness are difficult because of differences in study populations;
however, our base case ICER estimates were generally smaller than those reported in other
studies. For example, a prior study used a simulated cohort representative of the population
of newly diagnosed diabetes patients over BMI 30 in the National Health and Nutrition
Examination Survey and estimated cost-effectiveness ratios of $7000/QALY and $11,000/
QALY for gastric bypass and gastric banding, relative to no surgery [30]. One-way
sensitivity analyses in our study showed ICERs were sensitive to model parameters,
particularly BMI and age at baseline. Decreases in each of these parameters may yield ICER
estimates closer to those reported in prior studies. Base case lifetime cost estimates in this
study were also higher relative to cost estimates obtained in other studies that employ a
lifetime analysis. There are at least two reasons for these differences. First, our study
estimated all-cause medical expenditure associated with obesity, compared to other studies
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[27,29,30] that measured only costs associated with obesity related diseases. Second, our
costs reflect 2010 dollars, thus differences in costs across studies may in part reflect
inflation.

Our approach differed from prior studies in a number of ways. First, we estimated the direct
costs of bariatric surgery using cost data from Medicare and commercial health insurance
plans, as opposed to published estimates of costs per procedure. Second, we developed a
simulation model to estimate lifetime costs and outcomes of patients undergoing bariatric
surgery beyond five years post-intervention, which is in contrast to previous studies
[24,26,27] that rely on cost estimates from literature. We used regression models to estimate
lifetime costs and outcomes as a function of BMI, which an important indicator of the
effectiveness of bariatric surgery [39]. Additionally, BMI has been shown to be an robust
predictor of costs [8], mortality [40-42] and health utility [43,44]. Third, in contrast to other
lifetime simulation models [29,30], our approach did not target a disease specific population
and evaluated differences in all-cause medical expenditure between bariatric patients and
non-surgical patients. These two prior studies simulated health utility among a cohort of type
2 diabetes patients and lifetime costs associated with the treatment and management of
diabetes.

The ICER estimates for bariatric surgical procedures appear to be cost-effective under most
modeled scenarios. Current trends toward better immediate post-surgical outcomes (i.e.,
lower mortality and fewer complications) and long-term management are likely to make
surgical options even more cost-effective. For example, the growth of bariatric procedures in
recent years may lead to lower prices due to economies of scale and price competition, as
these procedures become subject to bundled payment or other managed pricing schemes.
Moreover, in previous work, a trend towards better surgical outcomes following bariatric
procedures with lower mortality rates and lower complication rates has been shown [45].
The combination of lower prices and better outcomes, other factors staying equal, would
lower ICERs.

Despite the promising results of our study, suggesting that bariatric surgery is a cost-
effective intervention to improve the health of the obese, there remain notable limitations.
First, the cost-effectiveness of these procedures is highly dependent upon the clinical data
for initial weight loss and the forecasted change in BMI over the simulation time period,
which affects survival, cost and QALY estimates in the natural history model. We estimated
BMI trajectories using a sample of severely obese patients, but were unable to estimate BMI
change among patients undergoing bariatric surgery due to limited long-term BMI data.
Given currently available data, there was no way of knowing whether the BMI trajectories of
surgical patients behave similarly or differently from non-surgical patients in the long-term
after the initial weight loss phase. We attempted to address this limitation by employing
three alternative long-term BMI trajectory scenarios and found that our results were robust
to different assumptions of weight change. Second, the lack of long-term follow-up data on
costs and outcomes for bariatric patients (especially for LAGB) necessitated the
development of a natural history trajectory model. Longer follow-up data from randomized
control trials or rigorously conducted, controlled observational studies could yield more
accurate projections. This is particularly relevant given emerging evidence of poor long-term
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outcomes for the LAGB procedure. For example, a previous study found that after 14 years,
the reoperation rate was 30% and the incidence of band removal was 12% [46]. Depending
on the trajectory of BMI following removal, the cost-effectiveness of LAGB could be worse,
though there is little information to guide modeling of this scenario. Third, medical costs,
complication rates and 1-year mortality in the decision analytic model were derived using
Medicare data. While these data provide a national sample of patients undergoing bariatric
surgery, subjects who are less than age 65 are only eligible for Medicare if they are disabled
or have end-stage renal disease. As a result, the representative subject undergoing surgery in
our simulation is likely different relative to the average subject outside of Medicare. Third,
systematic differences between the non-surgical group and patients opting for bariatric
surgery that are not controlled for in our model may, at least in part, impact ICER estimates.
For example, if non-surgical patients have a greater number of comorbidities, then our
models potentially understate the true ICER values. Lastly, this analysis aggregates
outcomes of large cohorts together for a mean effect when for some procedures (e.g.,
LAGB) there appears to be a bimodal response effect [47]. Some patients respond with
significant weight loss while others do not, however, there is no existing evidence available
to predict which patients are more likely respond to LAGB by losing a significant amount of
weight. Thus, our results should be interpreted accordingly.

Conclusion

Our results suggest surgical procedures to treat morbid obesity improve patient quality of
life and their life expectancy by reducing BMI and other comorbidities, but are associated
with higher lifetime direct medical costs. However, under most reasonable assumptions,
bariatric surgery appears to be cost-effective compared to no surgery using a lifetime
timeframe. Depending upon a specific willingness to fund QALY gains, bariatric surgery
may be cost-effective compared to no surgery. The sustainability of the benefits from
bariatric surgery, in terms of weight maintenance and comorbidity resolution, is essential to
determine the value of these interventions. Additional data over a longer duration of follow-
up measuring the effectiveness and safety of these procedures are needed to improve the
precision of these estimations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.

Decision analytic model for the first five years after bariatric surgery and the empirical
models for lifetime outcomes and costs.

+ represent branches collapsed for presentation purposes. For surgical procedures, subtrees
are identical to ORYGB. In subtree of patients Alive between 30 days - 1 year, subsequent
branches are divided on Dead or Alive yearly until end of year 5.
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Figure 3.
Incremental cost-effectiveness ratios as a function of baseline age and BMI.
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Figure 4.

Estimated cost-effectiveness for the surgical procedures under three different weight-loss
maintenance scenarios.
**The red line represents the Threshold for $50,000 per QALY gained.

QALY = quality-adjusted life years gained compared to non-surgical cohort.
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Figure 5.
Incremental cost-effectiveness ratios as a function of percentage weight regained by year 15.
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Clinical and cost inputs for the initial 5-year period post-surgery (53 year old female with a BMI of 44 kg/m?
and no post-surgical complications).

LRYGB | ORYGB LAGB
Total Cost (<31 days) $16,691 | $20,675 | $14,159
Total Cost (31-365 days) $9,494 | $12,849 | $7,835
Total Cost (Year 2) $9,478 $ 12,302 $ 8,551
Total Cost (Year 3) $8,507 | $11,237 | $7,917
Total Cost (Year 4) $5,622 $9,887 $6,291
Total Cost (Year 5) $1,221 $5,764 $2,685
Cost of Death (All periods) | $38,049 | $38,049 | $38,049
Utility (0-31 days) 0.75 0.75 0.75
Utility (31-365 days) 0.78 0.78 0.75
Utility (Year 2) 0.74 0.74 0.73
Utility (Year 3) 0.73 0.73 0.70
Utility (Year 4) 0.70 0.70 0.67
Utility (Year 5) 0.67 0.67 0.65
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Results of the lifetime simulation for the base case (53 year old Female with BMI 44 kg/m?, using Medicare

data)

Lifetime Outcomes

Intervention Non-surgical | LRYGB | LAGB ORYGB
Standard BMI Trajectory

Direct Medical Costs $150,934 $169,074 | $164,313 | $194,858
QALY 10.6 13.4 12.8 13.2
Life-years 16.7 18.0 17.7 17.8
Expected Age of Death | 78 81 80 80

ICER $6,600 $6,200 $17,300
Weight Stable Model

Direct Medical Costs $150,934 $169,091 | $164,076 | $194,874
QALY 10.6 13.7 12.7 135
Life-years 16.7 18.2 17.7 18.0
Expected Age of Death | 78 81 80 81

ICER $6,000 $6,300 $15,600
Maximum Weight Regain

Direct Medical Costs $150,934 $175,815 | $171,001 | $201,493
QALY 10.6 11.7 114 115
Life-years 16.7 16.8 16.7 16.5
Expected Age of Death | 78 78 78 7

ICER $24,100 $26,700 $59,500
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