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Abstract
While substantial public health investment in anti-smoking initiatives has had demonstrated benefits on health and fiscal 
outcomes, similar investment in reducing obesity has not been undertaken, despite the substantial burden obesity places 
on society. Anti-obesity medications (AOMs) are poorly prescribed despite evidence that weight loss is not sustained using 
other strategies alone.
We used a simulation model to estimate the potential impact of 100% uptake of AOMs on Medicare and Medicaid spending, 
disability payments, and taxes collected relative to status quo with negligible AOM use. Relative to status quo, AOM use 
simulation would result in Medicare and Medicaid savings of $231.5 billion and $188.8 billion respectively over 75 years. 
Government tax revenues would increase by $452.8 billion. Overall, the net benefit would be $746.6 billion. Anti-smoking 
efforts have had substantial benefits for society. A similar investment in obesity reduction, including broad use of AOMs, 
should be considered.
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Original Research

What do we already know about this topic?
Despite the substantial societal burden of obesity, substantial public health investment in reducing obesity has not been 
undertaken.

How does your research contribute to the field?
We simulated the potential fiscal impacts of 100% uptake of anti-obesity medications relative to status quo with negli-
gible anti-obesity medications use.

What are your research’s implications toward theory, practice, or policy?
We found a net benefit of $746.6 billion, suggesting public health investment in obesity reduction, including broad use 
of AOMs, should be considered.
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Introduction

As the proportion of Americans who have obesity rises,  
the epidemic is having broadly negative consequences. 
Approximately 72% of United States (US) adults is over-
weight, while 39.8% of Americans has obesity1 based on the 
anthropomorphic calculation of body mass index (BMI), a 
clinical indicator for obesity (BMI ≥ 30).2 This excess weight 

costs the US $116 billion in additional healthcare costs on an 
annual basis, with most of these costs impacting Medicare and 
Medicaid.3 Health concerns caused or exacerbated by obesity 
include hypertension, dyslipidemia, polycystic ovary syn-
drome, fatty liver disease, type 2 diabetes, and respiratory 
problems.4 Increased prevalence of obesity-related comorbidi-
ties accounted for significant growth in Medicare spending 
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between 1987 and 2011.5 Further, 77.6% of healthcare spend-
ing growth is attributable to patients with chronic conditions 
related to obesity.6 Analysis by Wang et al3found that class II 
patients with obesity (BMI = 35-40) cost the US approximately 
$69 billion, accounting for 60% of all obesity-related costs.3 
41% of these costs were borne by Medicaid, Medicare, and 
other federal spending.

The impact of obesity is compounded by the downward 
pressure that the disease puts on work force participation and 
the associated decrease in tax revenues.7-9 Workers with a 
BMI > 30 are more likely to report lost productive time 
(LPT) than workers with a normal or somewhat elevated 
BMI and cost an estimated $42.29 billion in LPT, of which 
67.8% is accounted for by presenteeism.10 Previous reports 
have also shown that increasing BMI is associated with 
lower workforce participation, independent of associated 
comorbidity and sociodemographic factors.11 The obesity 
epidemic deserves equal, if not more, attention as other pub-
lic health fronts, such as smoking prevention and cessation.

Since the US Surgeon General’s Tobacco Report in 1964 
causally linking smoking with cancer,12 smoking prevention 
and cessation have been prominent initiatives in public 
health, resulting in a 67% decline in smoking from 1965 to 
2018, when prevalence of cigarette smoking reached an all-
time low among US adults. While the advent of “vaping” and 
legalized marijuana have created new fronts in public health 
efforts to reduce the impact of negative health behaviors on 
society, the investment in smoking cessation has been a 
remarkable success. In fact, public spending on smoking 
prevention and cessation initiatives has been substantial, 
amounting to $658 million in 2011.13

Prior research has demonstrated the substantial potential 
impact of reducing BMI (weight loss) on morbidity, mortal-
ity, healthcare expenditures and revenues.14-17 Several 
research studies have suggested that investing in reducing 
weight in society will have a larger benefit in terms of 
healthcare savings and productivity relative to smoking 
reductions. A microsimulation by Goldman et al14found that 
reducing weight in people with BMI > 30 had a demonstra-
bly larger impact on Medicare and Medicaid compared to 
reducing smoking. The Goldman model estimated a 
$252 billion reduction in Medicare costs, and a $265 billion 
reduction in Medicaid costs over a 50-year simulation 
period by reducing obesity to 1978 levels. In comparison, 
achieving 1% smoking prevalence had miniscule savings of 
$2.5 billion. Similarly, research by the Robert Wood Johnson 

Foundation estimated federal government savings from obe-
sity prevention would grow over a 60+ year time horizon, 
whereas tobacco use prevention has early benefits but 
decline over time due to increased longevity of the non-
smoking population.18-20

Despite efforts to induce dietary change and to increase 
physical activity (commonly referred to as lifestyle change), 
the majority of people with obesity fail to achieve meaningful 
and sustainable weight loss.19,21,22 While some FDA-approved 
anti-obesity medications (AOMs) have been available to 
patients and their physicians for decades, uptake of AOMs 
remains low.22 This may in part reflect payer limits on access 
and reimbursement, misconceptions by health-care profession-
als about the use of these treatments, and lingering safety con-
cerns from the Fenfluramine-Phentermine scare, where some 
patients experienced pulmonary hypertension and heart valve 
malfunction prompting market withdrawal by the FDA.23-26 
While Fenfluramine-Phentermine was removed from the mar-
ket many years ago, misconceptions persist around the modern, 
safe and effective FDA-approved class of AOMs.

Newer AOMs have demonstrated long-term safety and 
efficacy and offer an opportunity to enhance weight loss and 
weight maintenance. For example, AOMs have been shown to 
benefit a significantly larger group of patients versus placebo, 
with most patients achieving weight loss of ≥5%.26-30 Further, 
new and novel AOMs are currently in development which will 
likely achieve even greater magnitude of weight loss.31

Given the changing obesity landscape, both in terms of 
increasing prevalence, and in terms of new treatment oppor-
tunities, this study sought to estimate the potential benefits of 
an obesity reduction strategy using AOMs in the US popula-
tion. We evaluated the potential impacts of AOM use on gov-
ernment expenditures for healthcare and disability payments, 
and on government revenues from employment participa-
tion, by comparing the status quo to a scenario where all 
patients with obesity are treated with current and next gen-
eration AOMs. The results of this study provide a framework 
for considering the impact of a large public-health effort 
similar to that seen in the area of smoking.

Methods

We used a well-established microsimulation model15,16,32-38 
to evaluate the impact of broad use of FDA-approved and 
next generation AOMs on government revenues and expen-
ditures. Public healthcare expenditures and federal and state 

1precisionHEOR, Los Angeles, CA, USA
2Novo Nordisk Inc., Plainsboro, NJ, USA
3University of Southern California, Los Angeles, CA, USA

Received 2 September 2020; revised  11 December 2020; revised manuscript accepted 4 January 2021

Corresponding Author:
Rebecca Kee, precisionHEOR, 11100 Santa Monica Boulevard, Suite 500, Los Angeles, CA 90025, USA. 
Email: rebecca.kee@precisionxtract.com

mailto:rebecca.kee@precisionxtract.com


Kabiri et al	 3

tax revenues were estimated over 75 years, comparing a sce-
nario with decreased obesity due to increased use of AOMs 
relative to a status quo scenario of little to no drug use. The 
75-year analytic period was selected to parallel the Medicare 
Trustees report that projects 75-years into the future.39  
The Health Economics Medical Innovation Simulation 
(THEMIS),32 an individual-level microsimulation model 
(Figure 1), estimates population health trends based on data 
from the Panel Study of Income Dynamics (PSID).40 As a 
nationally representative survey of population health and 
socioeconomic characteristics, the PSID allowed us to evalu-
ate obesity trends under the current standard of care in a het-
erogeneous US population. The full technical specifications 
of THEMIS can be found in our online technical report.32

Statistical Analysis

THEMIS projects future health and economic outcomes 
using historical and current trends estimated using real-world 
data sources. PSID data from 1999 to 2015 was used to esti-
mate health and economic transitions, while the National 
Health and Nutrition Examination Survey from 1999 to 2010 
was used to estimate BMI trends. The Medical Expenditures 
Panel Survey and Medicare Current Beneficiary Survey 
were used to estimate medical costs and the impact of BMI 
on those costs.32 For this study we created an obesity risk 
model using an ordinary least squares regression to predict 
an individual’s log(BMI) given his/her demographic and 

health characteristics in the PSID (Supplemental Appendix 
Exhibit A1). THEMIS also estimated the probability of 
developing cardiovascular diseases, type 2 diabetes, osteoar-
thritis, and depression using probit regressions estimated 
based on the PSID data (Supplemental Appendix Exhibit 
A2i). We estimated the additional medical costs of these 
comorbidities using statistical models developed based on 
the Medical Expenditures Panel Survey and Medicare 
Current Beneficiary Survey data. Additionally, estimation of 
the impact of reduced BMI on income was based on PSID 
data. For this analysis, we estimated future government 
expenditures and revenues calculated as the mean for 100 
replications of the Monte Carlo simulation using R and 
C++.

Study Sample

We simulated a nationally representative sample of Americans 
aged ≥25 years from 2019 through 2094, in parallels to the 
time horizon of the annual report on the Medicare trust fund. 
The sample was initially created from the PSID 2009 data. 
Birth rates, death rates, health trends, including obesity risk, 
were estimated from the historical PSID data through 2019 to 
create the starting sample. The starting sample was replen-
ished every cycle from 2019 to 2094 by adding new cohorts 
of 25-year-old individuals that represented future US health 
trends, estimated based on the National Health Interview 
Survey and Medical Expenditure Panel Survey data.

Figure 1.  THEMIS mechanistic diagram.
Note. “Health Status” represents risk factors, health conditions, and survival status of a simulated individual per 2-year model cycle. In each cycle, a 
simulated individual accessed treatment (if applicable) and accrued costs based on consumption of medical services. Health outcomes translated into 
health utility. The individual faced transitional probabilities in terms of acquiring new conditions and surviving, informing “Health Status” in the next cycle. 
Health spending was estimated according to health status. Other model outcomes included cost of absenteeism and presenteeism based on obesity 
status, labor force participation (full-time, part-time, or not employed) and earned income, quality adjusted life-years.
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AOM Treatment Analyses

We first estimated the status quo of government expenditures 
and revenues assuming no AOM use, given that less than 2% 
of individuals eligible for AOMs receive such therapies.22,38,41 
This analysis served as the base case against which the sub-
sequent scenario was compared. We then estimated a sce-
nario where 100% of eligible, treatment-naïve individuals 
initiated use of a currently available AOM. We selected the 
100% uptake as our scenario to provide perspective on the 
maximum potential benefits of AOM therapy given realistic 
assumptions on adherence and discontinuation. While a 
100% uptake rate is likely unrealistic, understanding the 
potential benefits, particularly given the on-going concerns 
around public funding for Medicare and Medicaid, is war-
ranted. Current FDA-approved AOMs included liraglutide 
3.0 mg (Saxenda), lorcaserin (Belviq), phentermine-topira-
mate (Qsymia), and naltrexone-bupropion (Contrave). At the 
time of this analysis, lorcaserin (Belviq) had not been with-
drawn from market. AOM efficacy was assumed to be 
8.9%29,30,42-44 as a 1-time BMI reduction following initiation 
of therapy based on clinical trial results for these therapies. 
Starting in 2023 through the end of the simulation period, all 
eligible treatment-naïve individuals initiated therapy using 
next generation AOMs to represent the launch of pipeline 
AOMs (eg, semaglutide). The estimated efficacy was 
increased to 14% based on current clinical evidence for the 
next generation AOMs.31

Costs of AOMs were not estimated, as none are currently 
covered by Medicare and the goal of the study was to evalu-
ate the potential impact of a public health effort, which will 
include unknown amounts of investment at the local, state 
and federal level.

Treatment eligibility was established using current clini-
cal guidelines; anyone with BMI ≥ 30 kg/m2 was eligible for 
treatment, while patients with BMI ≥ 27 kg/m2 were required 
to have at least 1 weight-related comorbidity (hypertension 
or type 2 diabetes).45 We assumed that all treated patients 
adhered to therapy, followed a reduced-calorie diet, and 
increased physical activity.

To capture likely real world use, we assumed 30% of 
treated individuals would discontinue AOM treatment every 
year, similar to the rate observed with oral antidiabetic thera-
pies.46 Once discontinued, a patient was assumed not to 
resume treatment. Following discontinuation, a patient’s 
BMI was assumed to follow the BMI trajectory as estimated 
by the predictive model for log(BMI), starting from their 
reduced BMI.

Outcomes

For our assessment of the impact of full uptake of AOMs, we 
estimated government expenditures and revenues over a 
75-year observation period matching the projection window 
published in the Medicare Trustees report.39 We calculated 

the results at 10, 25, and 50 years to demonstrate how the 
expenditures and revenues would change over time. 
Expenditures included Medicare and Medicaid expenditures, 
and disability insurance expenditures (Supplemental Security 
Income [SSI] and Social Security Disability Insurance 
[SSDI]). Revenues included state and federal income taxes, 
Medicare payroll taxes and Old-Age and Survivors Insurance 
(OASI) payroll taxes. All outcomes were calculated as the 
difference from the status quo. The present values of mone-
tized outcomes were discounted by 3% per year and con-
verted to 2018 US dollars using the consumer price index.47

Results

Over the 75-year observation period, the number of treated 
patients fell as the pool of untreated individuals decreased 
(Figure 2). Because we did not consider re-treatment among 
patients who discontinued AOMs, only newly indicated 
patients—either newly added 25 year-olds who met treat-
ment criteria or existing patients who developed the charac-
teristics indicated for—were potential treatment candidates.

Relative to status quo, adding obesity treatment resulted 
in a substantial decrease in expenditures for Medicare, 
Medicaid, and disability payments over the 75-year simula-
tion period (Table 1). The simulation estimated that Medicare 
would experience a reduction of $231.5 billion in expendi-
tures due to obesity treatment over the period from 2019 to 
2094. Similarly, Medicaid savings would reach $188.8 bil-
lion by the end of the 75-year simulation period. Offsetting 
these savings, more patients would survive to retirement and 
collect OASI, resulting in an increase in these retirement out-
lays of $184.8 billion. Net change in expenditures showed a 
substantial reduction in fiscal burden of obesity from wide-
spread use of AOMs, with savings reaching $293.8 billion 
over the 75-year simulation period.

Expenditure changes observed in the first 10 years of the 
simulation were relatively modest—$66.4 billion relative to 
the status quo. Savings accrued to Medicaid and Medicare 
with a slightly larger benefit to the Medicaid program from 

Figure 2.  Number of treated patients given 100% anti-obesity 
medication uptake among patients.
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the initial population receiving treatment in the simulation. 
By the end of the 75-year simulation, the benefits of reducing 
obesity through 100% uptake of AOMs was 22% greater in 
Medicare than Medicaid.

The change in federal income taxes relative to status quo 
was a cumulative $18 billion after 10 years of AOM use, 
climbing to a cumulative $316.8 billion increase in federal 
income taxes after 75 years. Overall revenues increased from 
a cumulative $16 billion after 10 years of AOM use, to a 
cumulative $452.8 billion after 75 years.

The net change in fiscal impacts (ie, the difference between 
expenditures and revenue) of increased use of AOMs relative 

to status quo, increased from a cumulative $82.4 billion after 
just 10 years (+3.08% from status quo) to a cumulative 
$746.6 billion at the end of 75 years (+10.1% from status quo; 
Figure 3).

Discussion

Obesity is endemic in the US, and is projected to get substan-
tially worse. A recently published study suggests that by 
2030, nearly half of all Americans will have obesity. Using 
data from the Behavioral Risk Factor Surveillance System 
Survey, researchers estimated that the prevalence of obesity 

Table 1.  Changes in Cumulative Expenditures and Revenues Over 75 Years From 100% Uptake of Anti-Obesity Medications.

Outcome (billions, 2018 USD)

Impact of 100% treatment of obesity with AOMs over 75 years ($ billions)

At 10 years At 25 years At 50 years At 75 years

Government expenditures
  Medicare −30.4 −113.6 −188.9 −231.5
  Medicaid −34.2 −103.6 −163.8 −188.8
  SSI and SSDI −4.0 −20.6 −44.4 −58.3
  OASI 2.2 35.6 124.3 184.8
Total −66.4 −202.2 −272.8 −293.8
State and federal revenues
  Federal income taxes 18.0 106.7 244.2 316.8
  State income taxes 3.1 18.9 44.1 57.2
  Medicare and OASI payroll taxes −5.1 −1.2 41.0 78.8
Total 16.0 124.4 329.3 452.8
Net fiscal impacts 82.4 326.6 602.1 746.6
Percent change relative to status quo (+3.08%) (+18.5%) (+27.2%) (+10.1%)

Note. AOMs = anti-obesity medication; SSI = supplemental security income; SSDI = social security disability insurance; OASI = old-age and survivors 
insurance. Net fiscal impact = revenues − expenditures.

Figure 3.  Net fiscal impacts of 100% uptake of anti-obesity medications over 75 years.
Note. Net fiscal impact = revenues + savings. Savings reflect negative government expenditures.
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will be higher than 50% in 29 states and not below 35% in 
any state. Nearly 25% of adults will have severe obesity 
(BMI ≥ 40).48 As obesity in the population increases over 
time, the consequences are likely to be substantial, both in 
terms of health and economic impact.

Our study demonstrated that taking a broad public-health 
approach that includes AOMs to address the impacts of obe-
sity has the potential to generate substantial savings while 
simultaneously increasing revenues through productivity 
gains from a healthier population. We took an expansive 
approach to estimating the impact of savings from wide-
spread use of current and future medications for treating obe-
sity. This approach allowed us to estimate the magnitude of 
the benefit that may be achieved with a major shift in public 
health efforts to reduce obesity.

Relative to projections based on current AOM use, we esti-
mated that the net fiscal benefits of broad AOM use could be 
close to $750 billion over 75 years, with substantial savings to 
both Medicare and Medicaid, and additional earned revenues 
from paid taxes. While the initial benefits of widespread AOM 
use were higher in Medicaid, by the end of the 75-year simula-
tion, the economic benefit was 22% greater in Medicare than 
Medicaid. These findings provide an important reflection 
point for policymakers with jurisdiction over both Medicare 
and Medicaid, where there is the opportunity to update out-
dated law and regulation to capture the savings from treating 
obesity that is not currently realized into government health-
care savings. Revenues generated from treating obesity, 
$16 billion after 10 years of AOM use rising to $452.8 billion 
after 75 years, highlight a common sense solution to strengthen 
the US’ economic competitiveness into the future.

While our analysis focused specifically on public health-
care spending and revenues, the potential impacts of a wide 
spread obesity treatment initiative leveraging proven medi-
cations to achieve meaningful weight loss could be enor-
mous. These tremendous improvements might manifest as 
improvements in work productivity and decreases in other 
private healthcare spending.16,17,49,50

Potential benefits from a public-health initiative to reduce 
obesity can be drawn from the evidence from smoking cessa-
tion, where a multipronged approach has resulted in significant 
reductions in smoking. As one prong of this effort, improved 
coverage of smoking cessation treatments was shown to result 
in increased uptake of antismoking medications.51,52 The ben-
efits of this uptake were modeled in a study which estimated 
that over 10 years a return of $3.22 in savings per dollar spent 
was generated for Medicare and $2.50 in savings per dollar 
spent was generated for Medicaid.53 We know from previous 
research that the potential savings generated from reducing 
obesity may be far greater than the gains observed from a focus 
on smoking.14,54-56 Our research similarly suggests substantial 
net benefits to society from such an investment.

Our findings are supported by other research examining 
the potential benefits of obesity reduction. One study model-
ing a 10-year period of widespread use of AOMs similarly 

found significant savings potential. In this study, for each 
beneficiary receiving AOMs, Medicare had the potential to 
save $6842 to $7155 over 10 years.57 Another study which 
modeled the impact of a 10% to 15% weight loss on Medicare 
spending over 10 years found gross savings per capita of 
$8287 to $9826, even when accounting for a weight rebound 
among most patients.58

Today, we know that having an elevated BMI contrib-
utes negatively to morbidity, mortality, healthcare expendi-
tures and revenues. Yet, treatment for obesity appears to be 
going unchecked. For those who do get medical interven-
tions, these often come in the form of lap band or bariatric 
surgery. One estimate suggests that the total number of 
metabolic and bariatric procedures performed increased 
from approximately 196 000 to 216 000 from 2015 to 
2016.51,52 This estimate likely represents as little as 1% of 
the clinically eligible population for surgical obesity treat-
ment. Research has shown that use of AOMs is low and 
remains relatively stagnant at roughly 2% of the population 
with obesity, and physician knowledge may be a part of this 
low rate of use.59 Yet, with available treatments today and 
next generation AOMs in the near future, the potential to 
have a broader impact on obesity treatment/chronic weight 
management is available.

Limitations

This study projected government expenditures and revenues 
over a 75-year time horizon. While all efforts were made to 
establish reasonable assumptions, the study could not take 
into account other potential changes to the Medicare benefit 
or other government programs, so it only estimates the fiscal 
impact relative to an assumption of the status quo. Further, 
we imputed medical expenses from information contained 
in the Medical Expenditures Panel Survey and Medicare 
Current Beneficiary Survey as medical expenditures from 
the PSID are considered unreliable. Our method is consid-
ered more reliable as the Medical Expenditures Panel Survey 
contains self-reports that have been calibrated to the National 
Health Expenditure accounts and the Medicare Current 
Beneficiary Survey takes spending from a combination of 
Medicare administrative data and calibrated self-reports, and 
has been widely published.

Additionally, there is likely more uncertainty associated 
with our outcomes related to the Markov transition probabil-
ities and the sampling variability of the underlying PSID 
sample that was not accounted for by the simulation.

Further, we did not account for the costs of AOMs as 
none are currently covered by Medicare. Even if AOMs add 
a substantial cost to the system, even in the first 10 years, 
AOMs would need to cost $8.2 billion to offset the net 
savings to the system. Given the likely broader benefits of 
obesity reduction to society not captured in our model, even 
the additional cost of treatment will likely not diminish 
these important benefits.
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We assumed that all patients who initiated treatment were 
adherent to their medication and the prescribed lifestyle 
modification program prior to the point they discontinue. 
Our assumption of a 30% discontinuation rate at each cycle, 
which paralleled literature on diabetes treatments, may be 
conservative. Our assumption of AOM adherence may over-
estimate the impact of AOMs, but our discontinuation rate 
may in fact underestimate the population that continues to 
benefit over time. Further, we assumed that a patient did not 
resume treatment once it is discontinued, although in reality 
an alternative treatment may be initiated. Given the poor 
access and use of AOMs today, no literature was available 
upon which to establish estimates of adherence and discon-
tinuation. Broader coverage of AOMs may motivate better 
adherence and reduce discontinuation rates, making our esti-
mates of the benefits conservative.

There remains limited information on the potential effi-
cacy of next generation AOMs. We used an efficacy estimate 
based on published phase 2 clinical trial results of semaglu-
tide.31 Future AOMs may offer better or worse efficacy than 
our estimate which would change the results of our analyses 
in either a positive or negative direction.

We did not adjust any other healthcare utilization inputs that 
might change with an increased use of AOMs, such as physi-
cian visits and monitoring. However, published research in the 
area of type 2 diabetes prevention suggests that the incremental 
cost of increased healthcare utilization is very small relative to 
the large improvement in health outcomes.60,61

Finally, we assumed a 100% uptake scenario for this 
model. While we recognize this is likely unrealistic, under-
standing the potential benefits, particularly given the on-
going concerns around public funding for Medicare and 
Medicaid, is warranted. Fundamentally, as this is a forward 
looking model, any scenario will have its limitations and our 
approach allows us to provide an upper bound possibility 
even within the context of the other assumptions around 
adherence, retreatment and changes in behaviors relative to 
baseline.

Conclusions

With current obesity rates and projections of a vastly grow-
ing population of Americans living with obesity, continuing 
to rely on recommendations of modifying diet and exercise is 
clearly not enough to address this epidemic, for which the 
negative health and economic consequences are substantial. 
This study demonstrated the potential benefits to federal and 
state budgets of using AOMs as a weight management treat-
ment in the US. Broad use of AOMs, especially anticipated 
next generation AOMs, should offer an important tool in the 
medical arsenal for treating obesity in America. In addition, 
this study identifies policy solutions for sustainability of the 
Medicare Trust Fund.39 A broad and multipronged approach 
to reducing obesity in the US, similar to the successful public 
health initiatives to reduce smoking, is critical to stemming 

the tide of a growing wave of obesity-related consequences 
in the very near future.
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