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Disclaimer:  
The Modeling the Future Challenge competition (Competition) is a research competition for high school 
students sponsored by The Actuarial Foundation and the Institute of Competition Sciences (collectively, the 
Sponsors) solely for educational purposes.  
 
The mathematical models, conclusions, concepts, ideas, proposals, recommendations, presentations, methods, 
practices, sources, videos, graphs, tables, charts, assumptions, conclusions, and other information presented 
by the students (including the winning students) in connection with the Competition (collectively, the 
"information") are created solely by the students for use in connection with the competition and as a learning 
tool. The information has not been validated, tested or otherwise confirmed. The information may not be 
accurate and may not be (i) used or relied upon for any reason, (ii) cited or quoted in a way that would imply 
accuracy, or (iii) presented as fact. The Sponsors have not validated, and do not "approve" or "endorse" the 
information or the competitors (including the winners) and the information may not be cited in any way that 
would imply such approval or endorsement. The students competing in the Competition are not authorized to 
speak on behalf of the Sponsors or the Competition. Any articles, appearances, interviews or quotes issued by 
competitors are done in their individual capacity and not on behalf of, or in connection with, the Sponsors or 
the Competition (unless specially authorized or published by the Sponsors).  
 
By viewing or otherwise accessing the information, you expressly assume all risk of loss, harm or injury 
resulting from the use or misuse of such information. The Sponsors do not make any guarantee, 
representation, or warranty, express or implied, at law or in equity, and the Sponsors expressly disclaim all 
such guarantees, representations or warranties whatsoever, as to the validity, accuracy or sufficiency of any of 
the information. The Sponsors (including, without limitation, their respective directors, officers, volunteers, 
employees, agents, attorneys and members) are not responsible for any injuries, claims, losses or damages to 
persons or property that a viewer (or any third party) may incur arising, directly or indirectly, out of or as a 
result of any actual or alleged libelous statements; infringement of intellectual property or privacy rights; 
product liability, whether resulting from negligence or otherwise; or from any use or reliance on any of the 
information.  
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1. Executive Summary 
Cardiovascular Disease (CVD) is the leading cause of death in the United States, claiming approximately 
2,500 lives daily and costing roughly $200 billion annually. One in 20 U.S. adults are affected [1]. 
Hypertension, obesity, and type two diabetes (TD2M) are among the most significant modifiable risk 
factors for CVD, making their treatment a high value target for both clinical and financial intervention 
[28]. Glucagon-Like Peptide-1 (GLP-1) receptor agonists such as semaglutide have demonstrated 
efficacy in addressing multiple CVD risk factors, including obesity, hypertension, dyslipidemia, and 
insulin resistance, by suppressing appetite, delaying gastric emptying, and driving favorable changes in 
blood pressure, lipid profiles, and glycemic control [2]. However, at roughly $12,000 per year, broader 
insurance coverage poses meaningful financial risk to payers [29]. Specifically, insurers may operate at a 
net loss if drug expenditures exceed downstream savings on cardiovascular hospitalizations. This project 
analyzes the conditions under which GLP-1 coverage represents a justifiable financial risk for insurance 
providers. 
Our analysis drew on three primary data sources.  

1)​ The Predicting Risk of Cardiovascular Disease Events (PREVENT) score calculator quantifies 
10-year Atherosclerotic Cardiovascular Disease (ASCVD) event risk using inputs including Body 
Mass Index (BMI), Systolic Blood Pressure (SBP), High Density Lipoprotein Cholesterol (HDL-C), 
Low-Density Lipoprotein cholesterol (LDL-C), and estimated glomerular filtration rate (eGFR). 
[27] 

2)​ The National Health and Nutrition Examination Survey (NHANES) dataset provided 
individual-level health and cardiovascular data for a nationally representative adult cohort. [3] 

3)​ The Medical Expenditure Panel Survey (MEPS) dataset supplied inpatient cost data, from which 
we derived a log-normal expenditure distribution fitted to 835 ASCVD hospitalizations (μ = 
9.52, σ = 1.12; mean cost ~$25,600). [4] 

We constructed a three-stage Monte Carlo simulation to generate probability distribution for estimated 
quantities. In stage one, published semaglutide trial data was used to build normal distributions 
reflecting the drug's effect on each PREVENT input variable; these were applied to NHANES patients to 
generate modified, post-treatment PREVENT scores. In stage two, baseline and modified PREVENT 
scores were used to simulate ASCVD event frequency over a 10-year period across 1,000 trials per 
patient. In stage three, each simulated event was assigned a cost sampled from the MEPS-derived 
log-normal distribution, allowing direct comparison of expected expenditures with and without 
semaglutide. ASCVD hospitalization savings alone (up to $500 per patient over 10 years) were 
insufficient to offset the cost of semaglutide at any risk level. However, incorporating a scale factor to 
account for broader GLP-1 benefits, including diabetes prevention and musculoskeletal cost avoidance, 
identified two clinically meaningful subgroups: a high-risk cohort (PREVENT ≥20%, ~2% of eligible 
adults) and a moderate-risk cohort (PREVENT 10–20%, ~13%).  These represent subgroups where total 
savings plausibly justify coverage. We recommend a tiered coverage framework: cover semaglutide 
unconditionally for patients with PREVENT ≥20%; require step therapy with a one-year lifestyle 
intervention prior to coverage for PREVENT 10–20%; and deny coverage for PREVENT <10%. This 
approach concentrates expenditure on the highest-return patients while building in a dynamic threshold 
that naturally expands eligibility as drug prices decline. 
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2. Introduction & Background  
2.1 Size and Scope 
Obesity affects more than 40% of U.S. adults (over 100 million people) and remains one of the most 
significant modifiable risk factors for cardiovascular disease (CVD).  CVDs are the leading cause of death 
in the United States, responsible for approximately 930,000 deaths and over $400 billion in direct 
healthcare costs and lost productivity annually [30]. GLP-1 receptor agonists such as semaglutide have 
demonstrated substantial efficacy in reducing obesity, yet coverage remains largely restricted to patients 
with a formal Type 2 Diabetes diagnosis [31]. High BMI alone is insufficient to qualify for coverage under 
most insurance plans. With semaglutide priced at approximately $1,000 per month ($12,000–$16,200 
per year per patient) [5], the question of whether broader coverage is financially viable for insurers 
carries enormous stakes, both for the healthcare system and for the tens of millions of at-risk Americans 
currently excluded from access. 
Our project sits at the intersection of pharmacoeconomics and actuarial risk analysis. We model the 
financial implications of expanding GLP-1 coverage beyond its current diabetic-only indication to a 
broader BMI-eligible population, with insurance providers as our primary audience. The core tension we 
analyze is whether the long-term reduction in costly CVD hospitalizations justifies the substantial 
upfront drug expenditure, a question that directly affects insurers and self-insured employers. 
2.2 Problem Statement 
The central risk in this project is financial: insurance providers that expand GLP-1 coverage may operate 
at a net loss, at least in the short to medium term, if drug costs outpace downstream savings from 
avoided CVD events.  This risk is compounded by the structure of the eligible population.  Our PREVENT 
score distribution shows that approximately 85% of BMI-eligible patients fall into the low-risk ASCVD 
category, generating minimal return on a $12,000 annual drug investment. The gap between the high 
cost of semaglutide and the modest projected ASCVD savings of $100–$500 per patient over 10 years 
is the primary driver of insurer financial exposure. 
Several factors contribute to this risk. Drug pricing remains high and largely non-negotiable in the 
current market [32]. The majority of the eligible population carries low baseline cardiovascular risk, 
limiting the financial rationale for coverage. Additionally, our scale factor framework, which quantifies 
what fraction of the cost of GLP-1 is saved via just reduced ASCVD related hospitalizations, is modeled 
indirectly rather than derived from primary data, introducing meaningful uncertainty in total benefit 
estimation. 
The parties bearing this risk extend beyond insurers.  Patients who are denied coverage remain exposed 
to the downstream costs of preventable CVD events including hospitalizations, procedures, and lost 
productivity.  Employers who self-fund employee health benefits face parallel financial exposure.  
Taxpayers funding Medicare and Medicaid bear risk at the population level if GLP-1 expansion drives 
significant public expenditure without commensurate savings. 
We evaluate three categories of risk mitigation aligned with the Actuarial Process Guide framework. The 
first is insurance-based risk management through tiered coverage stratified by PREVENT score, in 
which insurers limit drug authorization strictly to patients whose baseline cardiovascular risk is high 
enough to generate a defensible financial return. Under this approach, only patients with PREVENT 
≥20% qualify for direct coverage, concentrating the $12,000 annual drug expenditure on the roughly 2% 
of eligible adults where expected savings are most favorable.  
The second is behavior modification through a mandatory one-year lifestyle intervention program prior 
to drug authorization for moderate-risk patients (PREVENT 10–20%). This step therapy approach, 
modeled on the Center for Disease Control’s (CDC) Diabetes Prevention Program at approximately $553 
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per participant, leverages the measurable but modest cardiovascular benefits of dietary counseling and 
supervised exercise as both a standalone cost-saving strategy and a gatekeeping mechanism before 
committing to the more expensive pharmacological intervention. Patients whose PREVENT score drops 
below 10% following the intervention are redirected away from semaglutide coverage entirely, while 
those who remain above threshold proceed to drug authorization.  
The third is outcome modification through targeted semaglutide therapy itself, which directly reduces 
the physiologic risk factors, BMI, SBP, total cholesterol, HDL cholesterol, and eGFR, that drive ASCVD 
event probability.  By reserving this intervention for the highest-risk cohort, insurers maximize the 
absolute risk reduction per dollar spent while limiting population-level financial exposure. Together, 
these three strategies form a layered framework designed to concentrate coverage on patients where 
the financial and clinical return is most defensible, while building in natural checkpoints that allow the 
framework to expand eligibility dynamically as drug prices decline. 
 
 

3. Data Methodology 
In order to create an accurate and informative model, we needed data that included a nationally 
representative population dataset to quantify initial risk, real-world hospitalization costs for ASCVD 
events, and clinical evidence to quantify how semaglutide changes the risk factors that drive those 
events.  All of our datasets are publicly available, each chosen for its reliability, sample size, and 
relevance to our model.  The following sections outline where we found our data from, how we 
processed the data, and how we filtered out extraneous information to focus on our target variables.   
3.1 Data Collection 

-​ Table #1: National Health and Nutrition Examination Survey (2021 - 2023) 
-​ Purpose: This table is the source of the initial information to be plugged into the 

PREVENT score, to give a baseline risk of ASCVD events. 
-​ Features: We downloaded the NHANES files for the following data: Sex, Age, HDL 

Cholesterol, BMI, Total Cholesterol, SBP, eGFR, smoking status, lipid-lowering 
medication status, diabetes history, and anti-hypertension medication status which were 
encompassed in the following files: 

-​ Demographic Variables and Sample Weights 
-​ Cholesterol – High-Density Lipoprotein 
-​ Cholesterol - Total 
-​ Body Measures 
-​ Blood Pressure - Oscillometric Measurements 
-​ Standard Biochemistry Profile 

-​ Reliability: Center of Disease Control’s National Center for Health Statistics (NCHS) 
conducts NHANES which is a national health survey that has been collected annually 
since 1999.  It includes thousands of patients’ BMI, age, sex, and laboratory test results.  
The laboratory tests are conducted by highly trained medical professionals. [13] 

-​ Table #2 Medical Expenditure Panel Survey (2019 - 2023) 
-​ Purpose: This table is the source of the cost of ASCVD events which will be used in the 

log-normal distribution to create a cost estimate of a single ASCVD event.   
-​ Features: This allowed us to define the severity and range of potential outcomes.  The 

risk we are attempting to mitigate is the risk of a hospitalization due to an ASCVD event, 
which can be quantified through cost.   
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-​ We used MEPS Medical Conditions File, Hospital Inpatient Stays File, and the 
Conditions-Event Link from the years 2019 - 2023. 

-​ Table 2a: The medical condition file lists all medical conditions and allows us to 
filter just the patient IDs of ASCVD events, and assigns each an ID (CONDIDX).  
It allows us to isolate the specific cohort of patients who experienced an ASCVD 
event during the study period. 

-​ Table 2b: The Hospital Inpatient Stays File gives the total expenditure for the 
hospital stay, with each being assigned an event ID (EVTIDX). 

-​ Table 2c: The Conditions-Event Link allows the hospital visit ID (EVTIDX) to be 
mapped to the conditions ID (CONDIDX) which allows us to filter just the 
medical expenditures for ASCVD events.   

-​ Reliability: The MEPS data is widely considered the standard for healthcare cost related 
research in the US.  It is administered by the Agency for Healthcare Research and 
Quality (AHRQ).  It cross references between patient memory, hospitals, doctors, and 
insurance companies. [4] 

-​ Table #3: GLP-1 Clinical Efficacy & Outcomes Literature 
-​ Purpose: These research papers gave us clinical data to model the modification of each 

of the variables that is inputted into a PREVENT score to create the model for impact of 
semaglutide on PREVENT.    

-​ We assumed a normal distribution and using the mean values, standard 
deviations, and/or confidence intervals from the papers, we were able to create a 
distribution that would lower or raise each factor based upon the effects of a 
GLP-1, specifically, semaglutide.  This allowed us to create a model that 
inputted the initial factor (from NHANES) and outputted a distribution of 
changed values.  

-​ Features: These papers track changes in baseline BMI, HDL & Total Cholesterol, eGFR, 
and SBP. 

-​ Paper 3.1, which was used to lower BMI, split patients into different BMI bins 
which allows for more nuance in the lowering of the NHANES’s patient’s BMI 
data because the semaglutide drug lowers BMI by different amounts depending 
on starting BMI. [9] 

-​ These studies are conducted over different periods of time, however, we believe 
the results to still be relevant and accurate for our model.  The studies used for 
SBP, cholesterol, and BMI change are all shorter, roughly a year, because 
change and demonstrated results occurred quickly.  However, the long-term, 
multi-year data used for eGFR change is necessary because to prove success, it 
is necessary for the placebo group to undergo negative change.  It took years for 
the placebo’s group eGFR to permanently drop to serve as a contrast to the 
semaglutide’s group’s less significant decrease.  [11]. 

-​ Reliability:  
-​ 3.1 BMI:  

-​ Semaglutide 2.4 mg Clinical Outcomes in Patients with Obesity 
-​ This study was done on 8,857 semaglutide patients matched with 

35,428 non-treated patients, with baseline characteristics between 
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groups being highly matched, making the results reliable.  It occurred 
over 52 weeks. [9] 

-​ 3.2 HDL & Total Cholesterol 
-​ STEP 1 Trial (NEJM) 
-​ This data is reliable because the clinical trial done was double-blind, 

randomized, and placebo-controlled.  Additionally, the sample size was 
nearly 2,000 participants from 804 clinical sites in 41 countries.  It 
occurred over 68 weeks. [10] 

-​ 3.3 eGFR:  
-​ SUSTAIN 6 & PIONEER 6 Pooled Analysis (NDT) 
-​ This data is limited because it has a specific focus on patients with type 

2 diabetes and high cardiovascular risk.  However, it is based upon 
large, peer-reviewed trials.  It occurred over 104 weeks. [11] 

-​ 3.4 SBP:  
-​ The effect of semaglutide on blood pressure in patients with type-2 

diabetes: a systematic review and meta-analysis 
-​ This study included 27,000 participants and was published in 

Endocrine.  Its limitations include its focus on patients with type 2 
diabetes.  It pooled 29 clinical trials with treatment durations ranging 
from 12 weeks to 104 weeks, but vast majority outcomes between 26 
and 56 weeks of active usage. [12] 

-​ We realize that we are generalizing the results from the eGFR and SBP paper to 
the entire population even though the studies themselves focus on populations 
with Type 2 Diabetes.  We believe this to be a valid assumption because the 
mechanisms by which semaglutide modulates eGFR and blood pressure are 
fundamental physiological pathways present in both diabetic and non-diabetic 
individuals, meaning that the same beneficial changes will occur regardless. [10, 
26] The chosen studies have larger population sizes than the comparable 
studies for non-diabetic populations.  Hence, we treat these studies as the best 
available evidence, while acknowledging that the magnitude of effect may differ 
modestly in non-diabetic individuals.   

 

Data Characterize categories 
of potential outcomes 

Define severity/range of 
loss of potential 
outcomes 

Define frequency or 
likelihood of potential 
outcomes 

Table 1 (NHANES) Does not contain Does not contain Contains 

Table 2 (MEPS) Contains Contains Does not contain 

Table 3 (Research 
Papers) 

Does not contain Does not contain Contains  

The Actuarial Process Guide defines three areas of important data to have.  We obtained data for all 
three, ensuring that our model is accurately modeling the risk without having to make too broad 
assumptions about the potential outcomes, their severity, or their frequency.   
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Table 1, NHANES, provides data on patients that defines the probability and likelihood of an ASCVD 
event occurring initially.  Table 3, the research papers define what the new, lowered, frequency and 
likelihood will be by providing parameters to create a distribution to lower the PREVENT variables.  
Table 2, MEPS data, categories the outcomes using International Classification of Diseases, 10th 
Revision (ICD-10) codes.  It defines the severity of loss by providing actual hospital expenditure data to 
build the log-normal distribution that mathematically defines the financial severity and range of loss. 
3.2 Data Cleaning 
We merged all the files listed above from NHANES based on patient ID to get all the PREVENT inputs 
for each patient.  We then removed any patient who had a missing value that is used as input for 
PREVENT calculation.  Additionally, we took out pregnant individuals, as well as any that did not fall 
into the age range of 30-79 to ensure these data points met the criteria necessary for the  PREVENT 
calculator.  We began with 6615 patients that had data for all PREVENT inputs and ended up with 4429 
valid patients, which ensured that taking the NHANES data from just 2021 - 2023 would provide 
enough patients to represent the population. 
We then applied a clamp function on all patients that fell outside of range of PREVENT inputs.  For 
example, PREVENT only allows input of a BMI from 18.5 - 39.9, so we set all patients below the 
minimum at the minimum and all patients above the maximum as the maximum.  This was applied to all 
inputs that had an expected range.  Clamping to the PREVENT input boundaries preserves the full 
patient sample and is necessary because extrapolating beyond these bounds would produce risk 
estimates outside the model’s validated performance characteristics.   
We then adjusted values in certain columns so that they properly correspond to the PREVENT 
calculator.  For example, smoking status in NHANES is more nuanced than just a “yes” or “no,” but the 
PREVENT calculator only takes either “yes” or “no.”  Hence, we changed values of 1, 2, or 3 (1 = don’t 
smoke, 2 = smoke sometimes, 3 = smoke often) to values of 0 or 1 (0 = don’t smoke, 1 = currently 
smoke).  We did the same for other true/false responses changing 1 and 2 to 0 and 1 to be consistent.   
We had to manually calculate eGFR because this wasn’t a reported value in NHANES.  This is a measure 
of how well kidneys filter waste from blood, and is calculated using levels of serum creatinine (in mg/dL, 
column LBXSCR in the Standard Biochemistry Profile file) in the following equation: 

 
For females: κ = 0.7, α = −0.241. For males: κ = 0.9, α = −0.302. Scr is serum creatinine in mg/dL, min 

indicates the minimum of Scr/κ or 1, and max indicates the maximum of Scr/κ or 1. 
In order to capture the precise financial risk of ASCVD hospitalizations, we pooled five years of MEPS 
data (2019 - 2023).  We chose to stop pooling data in 2019 to remain strictly in the modern ICD-10 
diagnostic coding, and because a 5 year window allows us a sample size of 835 specific ASCVD events 
which is a large enough sample size where any single-year extreme statistical anomalies do not 
influence the result significantly.  Additionally, inflation/medical practice adjustments become unreliable 
the further back we go.   
We stopped pooling in the front end in 2023 because the MEPS data files for 2024 and 2025 are not 
released yet; hence, 2019 - 2023 is the most amount of accuracy we can obtain. 
Hospital stays with zero reported expenditures were excluded from the analysis in order for our 
predictive model, a log-normal distribution, to be effective.  Zero-cost hospital stays in the MEPS data 
typically do not represent an absence in healthcare resource utilization, but rather Health Maintenance 
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Organization (HMO) plan payments, Veterans Affairs hospital care, or unbilled hospital transfers, which 
would all be marked as “zero” even though their care was not free.   
We used the Consumer Price Index for Medical Care (CPI-M) to adjust the 2019, 2020, 2021, 2022, and 
2023 numbers to reflect 2026 dollars, the greatest amount of cost accuracy obtainable. 
Then, we take the average to get a baseline cost and calculate the standard deviation using all the data 
points to create a model because medical costs are not consistent.  
3.3 Target Variable Definition 
We need to strictly define what constitutes an ASCVD event in the context of the MEPS Medical 
Conditions file.  We defined an ASCVD event using specific ICD-10 diagnostic code prefixes of the MEPS 
data:  

-​ I20-I25 (Ischemic heart diseases, e.g. Acute Myocardial Infarction and Chronic Ischemic Heart 
Disease) 

-​ I60-I69 (Cerebrovascular diseases, e.g. Cerebral Infarction) 
-​ I70-I74 (Diseases of arteries, arterioles, and capillaries, e.g. Peripheral Artery Disease, 

atherosclerosis in the legs or aorta) 
These specific ICD codes were selected to correspond with the World Health Organization (WHO) and 
CDC standard epidemiological definitions for Major Adverse Cardiovascular Events (MACE). By 
extracting the MEPS events with these specific codes, we ensured the financial expenditures isolated in 
our model match the acute ASCVD events predicted by the PREVENT baseline scores. 
3.4 Data Limitations 
Our MEPS data only captures inpatient costs without accounting for emergency department visits, 
follow-up appointments, or cardiac rehab costs associated with ASCVD events.  This means our cost 
estimates are conservative.  The eGFR and SBP papers focus on Type 2 Diabetes patients rather than 
the general population, necessitating some generalization which adds uncertainty.  Our model assumes 
full compliance with semaglutide therapy, with no data on medication adherence.  MEPS data has no 
adjustment for benefit richness or network composition, both of which we assume are not significant 
from a total cost perspective. 

4. Mathematics Methodology 
The purpose of our mathematical models was to quantify the financial cardiovascular risk for individuals 
in specific BMI ranges over a 10 year period, before and after prescribing GLP-1s, specifically 
semaglutide. We chose this time period to align with the American Heart Association’s ASCVD event 
risk calculator, which returns a PREVENT score based on a patient’s current medical data [33]. We then 
developed our own models to estimate the following: 

1)​ The distribution of GLP-1’s effect on PREVENT score 
2)​ Distribution of number of cardiovascular events that occur on an individual basis at every 

PREVENT score 
3)​ The cost distribution of any single ASCVD event  

We then ran a full Monte Carlo simulation on this process over all patients in our modified NHANES 
dataset in order to calculate distributions and generate estimated quantities. 
 
4.1 PREVENT Score 
 
PREVENT is a cardiovascular risk calculator created by the American Heart Association that uses 
common health information to estimate a 10-year risk of an ASCVD event. These events include 
Coronary Heart Disease, Cerebrovascular Disease, Peripheral Artery Disease, and Aortic Atherosclerotic 
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Disease [34]. The inputs to this calculator include age, sex, total cholesterol, HDL cholesterol, blood 
pressure, BMI, kidney function, smoking status, use of statins, history of diabetes, and use of 
anti-hypertensive medication, all of which have been gathered and appropriately adjusted using 
NHANES data (see data methodology). 
 
4.2 Effect of GLP-1s on PREVENT 
 
In order to quantify the cost difference associated with cardiovascular risk after applying GLP-1s, we 
needed to model their effect on PREVENT score. To do so, we collected data from recent studies that 
show how GLP-1s affect health information relevant to calculating PREVENT score [9, 10, 11, 12]. We 
decided to focus on the administration of semaglutide because it is one of the most widely prescribed 
and studied GLP-1 receptor agonists on the market [38]. Semaglutide has demonstrated clear and 
well-documented effects on weight, blood pressure, and cholesterol [39]. The availability of data and 
widespread clinical adoption make it an appropriate and representative choice for the modeling of risk 
impact of GLP-1 prescriptions. 
The inputs GLP-1s have a measurable impact on include blood pressure, total cholesterol, HDL 
cholesterol, eGFR (kidney function), and BMI. From these studies, we gathered the mean and standard 
deviation, which sometimes had to be approximated from the 95% confidence interval, to fit a normal 
distribution to the effect of semaglutide on each of these inputs (Table 1). Additionally, we broke down 
the distribution of reductions for BMI into different ranges: 29.9 and below, 30-34.9, 35-39.9, and 40 
and above. This is because semaglutide has been shown to have different effects on those of different 
BMI classes, making it necessary to incorporate this in our model [35]. 
 

Semaglutide effects 

 Mean Change Standard Deviation 

Blood Pressure -2.31 mmHg 0.41 

Total Cholesterol -3.3 mg/dL 0.31 

HDL Cholesterol +4.9 mg/dL 0.31 

eGFR -0.97 mL/min/1.73m2 0.11 

BMI (below 29.9) -12.2 kg/m2 8.4 

BMI (30-34.9) -16.5 kg/m2 9.2 

BMI (35-39.9) -16.5 kg/m2 8.5 

BMI (40+) -14.1 kg/m2 8.4 

Table 1: Shows mean change and standard deviation of PREVENT inputs as a result of applying 
semaglutides (9, 10, 11, 12). 
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4.2.1 Assumptions 
 
Assumption: The effect of semaglutide on blood pressure, cholesterol, HDL, eGFR, and BMI can be 
modeled using normal (Gaussian) distributions. 
Justification: Clinical trials often report mean changes and standard deviations (or 95% confidence 
intervals) for these health statistics. Treatment effect estimates from large trials are approximately 
normal distributed. This makes the Gaussian distribution assumption statistically reasonable for our 
simulation. 
Necessity for assumption: A parametric distribution is required to generate stochastic treatment effects 
in our Monte Carlo Simulation. A normal distribution allows direct sampling using reported data from 
clinical trials. 
 
Assumption: Treatment effects on individual health statistics are independent of one another. 
Justification: Published trial data rarely describes covariance between these different factors after 
applying GLP-1s. In the absence of joint distribution data, we state independence as a simplifying 
assumption. 
Necessity for assumption: Without assuming independence, we would need to take into account 
multivariate distribution parameters that are not publicly available. This assumption allows us to 
reasonably simulate the multiple treatment effects of GLP-1s and hence impact on PREVENT score. 
 
Assumption: Treatment effects (except BMI stratification) are independent of baseline values. 
Justification: Most reported clinical trials only provide average treatment effects across baseline levels. 
While it is likely some differences exist due to application of GLP-1s to distinct baseline values, detailed 
effect estimates are limited. 
Necessity for assumption: The modification data on an individual-level effect are unavailable, making it 
impossible to simulate treatment responses unless we assume homogeneity across baseline levels. 
 
Assumption: Effects of treatment persist over the full 10-year simulation. 
Justification: Although long-term benefit from GLP-1 receptor agonists have been observed in 
year-long trials, 10-year persistence data are limited. Additionally, the PREVENT calculator estimates a 
10-year risk solely based on current health statistics, already interpreting changes in lifestyle within the 
uncertainty of the percentage output.  
Necessity for assumption: For simplification and lack of appropriate data, we will choose not to take 
into account lifestyle changes after the year-long treatment. 
 
4.3 PREVENT to # of Events 
 
The PREVENT score is defined as the chance of at least one ASCVD event to occur in the next 10 years. 
Given a PREVENT score, we then need to create a distribution of the total number of ASCVD events 
that could occur over a 10-year period. If we assume all ASCVD events occur independently, we could 
simply apply a poisson distribution based on the given PREVENT risk. However, this is not an accurate 
assumption to make, as risk of subsequent events has shown to significantly increase after an initial 
event has occurred [36]. Thus, we created a much more sophisticated simulation to capture an accurate 
distribution. We observed the following conditional probability distribution: 
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Figure 1: Conditional Probability of number of ASCVD events given any PREVENT score. Color is scaled 

using a square-root function to increase visibility in changes in probability. 
 
4.3.1 Simulation Framework 
 
We decided to model the distribution of possible ASCVD events through the use of a simulation, which 
could then be operated on a patient for multiple thousands of trials at a range of PREVENT scores. First 
a baseline risk is established from the PREVENT score (R) using the following equation: 

 
This represents the expected number of events to occur in one year and is derived from the poisson 
distribution function, which is based on the fact that it is equally likely for an event to occur at any 
instant of time. However, we cannot check if an event has occurred at every instant; instead, we check at 
an arbitrary time step of 0.01 years (x). This value was chosen with the idea of maintaining a balance of 
computational efficiency and simulation accuracy (ideally, this time step would be as small as possible). 
The probability of an event occurring at each time step is calculated from the following equation: 

 
As mentioned before, clinical evidence demonstrates increased risk after each ASCVD event. To 
incorporate this, we use the following: 

 
Where: 
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●​ tn = time since event n has occurred 
●​ S = risk spike magnitude constant 
●​ k = decay constant 

Parameters S and k were fit using mean squared error minimization against published recurrent event 
data (Table 2). This dynamic hazard structure captures recurrent clustering and non-independence of 
events. 
We also model a mortality hazard that functions similarly. At each time step (x), the probability of death 
is calculated by: 

 
The simulation terminates upon death, which will prevent further cost accumulation. 
Every time a patient experiences an event, a death risk is assigned to a constant value. Baseline 
mortality risk is set at zero. 
After each ASCVD event: 

 
Where: 

●​ t = time since latest event 
●​ Sdeath = death risk spike magnitude constant 
●​ kdeath = decay constant 

The parameters Sdeath and kdeath were likewise fitted using mean squared error minimization against 
published data (Table 2).  
 

Fitted values for constants 

 Spike Magnitude Constant (S) Decay Constant (k) 

Event Risk 0.2409203 0.4850961 

Death Risk 0.2157192 0.4110684 

Table 2: These values were fit using mean squared error minimization using data from health 
publications [37]. We found mean square error values of 6.718 x 10-5 and 7.833 x 10-5 for event risk 

values and death risk values respectively. 
 
4.3.2 Assumptions 
 
Assumption: The PREVENT calculation is accurate and can be converted to a Poisson baseline hazard. 
Justification: The PREVENT calculator was developed by the American Heart Association using 
large-scale national datasets, estimating the probability of at least one ASCVD event over a 10-year 
period [33]. A Poisson baseline hazard assumes that events occur independently in continuous time with 
constant average rate. Because PREVENT provides a collective probability over a fixed interval, the 
expected event rate can be mathematically defined using: 
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This allows us to move from a cumulative probability of risk to an instantaneous hazard rate. 
Necessity for assumption: This assumption is necessary to translate a 10-year probability into a 
time-dependent event process suitable for simulation. If we did not convert PREVENT into this 
framework, it would not be possible to simulate event timing or incorporate dynamic risk changes after 
an event occurs 
 
Assumption: The spike-decay function accurately represents the increased risk of ASCVD events after 
an initial event occurrence. 
Justification: It has been shown through clinical evidence that risk of recurrent cardiovascular events is 
at its highest immediately following an initial event, where it will then gradually decay over time. 
Modeling this pattern using an exponential spike and decay term captures both of these elements. 
Necessity for assumption: This assumption is necessary to avoid treating successive ASCVD events as 
independent. A standard Poisson process would underestimate recurrent clustering of events and thus 
underestimate event counts. 
 
Assumption: Death risk primarily depends on prior ASCVD events and follows a similar spike-decay 
structure.  
Justification: Mortality risk similarly increases substantially following a cardiovascular event and then 
gradually declines over time. Using this similar spike-decay structure provides a biologically plausible 
representation of post-event mortality. 
Necessity for assumption: Incorporating death is necessary to prevent the unrealistic accumulation of 
high costs from high-risk patients who will no longer generate healthcare expenses post-mortality. 
Without this, our simulation would systematically overestimate the number of events at a given 
PREVENT score. 
 
Assumption: A discrete time step of 0.01 years is sufficient to approximate continuous-time event 
dynamics. 
Justification: Smaller time steps increase the needed computation, while larger time steps reduce 
accuracy in approximating a continuous system. A time increment of 0.01 years (~3.65 days) is small 
relative to the 10-year simulation span and results in negligible error when calculating 

 
Necessity for assumption: A discrete time step size is required for a Monte Carlo simulation. Choosing a 
sufficiently small interval is necessary for computational feasibility as well as accurate hazard 
approximation. 
 
4.4 Cost Estimate of Single Event 
 
Given a distribution of the number of ASCVD events per patient at a given PREVENT score, we need to 
model a distribution of costs for any particular event. We modeled cost per ASCVD event using Medical 
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Expenditure Panel Survey (MEPS) data. After isolating the cohort of patients who experienced an 
ASCVD event and analyzing the empirical cost data, we fit a log-normal distribution: 

 
𝛍 = mean of logarithm 

𝝈 = standard deviation of logarithm 
These parameters were derived using maximum likelihood (𝛍 = 9.518, 𝝈 = 1.1237). Each simulated trial 
will draw a cost from this distribution to assign an event. 
 

 
Figure 2: Probability density function of individual ASCVD event cost generated from MEPS 2019-2023 

Averages [4] 
 
Assumption: The cost of a single ASCVD event follows a log-normal distribution 
Justification: Healthcare cost data are right skewed, containing many moderate-cost cases and a few 
extremely high cost cases. The log-normal distribution is widely used for such scenarios. 
Necessity for assumption: A parametric cost distribution is necessary to generate stochastic cost draws 
for each simulated event and effectively capture heavy-tail behavior. 
 
Assumption: Costs are independent across multiple ASCVD events 
Justification: MEPS provides event-level cost data but does not reliably provide cost trends between 
recurrent events. As the dataset is nationally representative, we can assume these underlying trends are 
captured within the cost distribution. 
Necessity for assumption: Modeling the cost dependence would require obtaining detailed parameters 
that are not available in the dataset. 
 
Assumption: Costs remain constant over the 10-year period (no inflation adjustment) 
Justification: Adding inflation forecasts introduces additional uncertainty. As both the baseline and 
treated scenarios are simulated within the same timeframe, changes resulting from inflation can be 
adjusted to each value accordingly. 
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Necessity for assumption: The exclusion of an inflation factor simplifies our models and removes 
unnecessary uncertainty. Although our exact numbers will become increasingly inaccurate over time, 
they can be quickly adjusted for inflation equally, as we are dealing with the same timeframe. 
 
4.5 Full Monte Carlo Simulation 
 
A complete Marte-Carlo Simulation is necessary to capture the full distribution of each component, 
properly taking into account all uncertainty. The simulation integrates all components for each eligible 
patient in NHANES data (n=4429). For each patient, the simulation conducts a baseline scenario, where 
no semaglutide are administered, with the following: 

1)​ Computes baseline PREVENT score R 
2)​ Runs 1000 independent 10-year simulations 
3)​ Records the total ASCVD events and costs 

This produces a distribution of base costs for each patient. 
Then, the simulation conducts a treated scenario, where semaglutide are administered to every patient, 
with the following: 

1)​ Generates 1000 treatment effect draws 
2)​ Computes 1000 treated PREVENT scores 
3)​ For each treated score, simulate one 10-year simulation 
4)​ Records the total ASCVD events and costs 

This produces a distribution of treated costs for each patient, capturing both the event stochasticity and 
distribution of treatment effects. We decided to visualize the distribution of base and treated costs using 
a cumulative probability distribution, separated by PREVENT score range (Figure 3). 
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A)​ ​ ​ ​ ​ ​ B) 

 
​ ​ ​ C) 

 
Figure 3: Cumulative probability distribution of expenses based on risk group, before and after the 
effects of semaglutides. A) Cumulative probability of “low risk” group (PREVENT score < 10%). B) 

Cumulative probability of “moderate risk” group (PREVENT score 10-20%). C) Cumulative probability of 
“high risk” group (PREVENT score > 20%). 

 
A mean cost savings can then be calculated through subtracting the mean treated cost from the mean 
base cost. It is not relevant to find the cost savings on an individual basis; as we treat the event 
occurrence for the treated and base scenarios as independent, this difference would typically result in a 
very high number, zero, or a very low number. This is because the chance for any given scenario 
generating one or more events is relatively low 
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   ​ A)​ ​ ​ ​ ​      B). 

 
 

           C)​  

 
Figure 4: Difference in baseline and treated cumulative distribution functions (CDFs) based on risk 

group. This is solely to visualize the difference at each cost. A) Difference in CDFs at “low risk” group 
PREVENT score < 10%).  B) Difference in CDFs at “moderate risk” group (PREVENT score 10-20%). C) 

Difference in CDFs at “high risk” group (PREVENT score > 20%). 
 

4.5.1 Bootstrap Estimation of Sampling Uncertainty 
 
While the Monte Carlo simulation is sufficient for capturing stochastic variability in treatment effects, 
event timing, and cost generation, it does not quantify sampling variability caused by the finite NHANES 
cohort (n = 4429), To estimate the uncertainty of the mean cost outcomes across different levels of 
baseline cardiovascular risk, we implemented a nonparametric bootstrap procedure. 
First, patients were stratified into percentile ranges based on their baseline PREVENT score (e.g. 0-10th, 
10-20th, …, 90-100th percentile). Within each percentile range p, we calculated: 

-​ Mean baseline 10-year cost 
-​ Mean treated 10-year cost 
-​ Mean cost difference (savings) 

We will denote Cp to be the observed mean cost (baseline, treated, or savings) in each percentile range 
p. 
To estimate the standard error of Cp, we applied the following bootstrap algorithm: 

1)​ Within each percentile range p of the original NHANES cohort, draw a resample of 1000 
patients with replacement 
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2)​ With this resampling, recalculate the mean cost Cp(b) 
3)​ Repeat this procedure B times (we set B = 1000) 

Our bootstrap estimate of the standard error can be then be calculated as: 

 
where: 

 
is the bootstrap mean. 
This approach estimates how sensitive the mean cost estimate is to sampling variability within each 
PREVENT score percentile range. The bootstrap algorithm resamples from the empirical distribution 
without making any parametric assumptions, capturing all distributions previously described and the 
added layer of cohort-level sampling uncertainty. 
​     A)​ ​ ​  ​ ​         B) 

 
​ ​ ​     C) 

 
Figure 5: Mean costs by risk category bounded by standard error (SE). A) Mean base cost by risk 

category (Low risk: mean = 1343.26, SE = 39.08; Moderate risk: mean = 3652.73, SE = 62.93; High risk: 
mean = 8299.72, SE = 93.85) B) Mean treated cost by risk category (Low risk: mean = 1269.94, SE = 

 
Page 19 



Financial Viability of GLP-1 Medications – Team #23544 

 

41.83; Moderate risk: mean = 3373.09, SE = 60.70; High risk: mean = 7782.84, SE = 94.02) C) Mean 
Saved Cost by Risk Category (Low risk: mean = 73.32, SE = 78.5; Moderate risk; mean = 279.64, SE = 

116.1; High risk: mean = 516.88, SE = 129.9) 
 
4.5.2 Assumptions 
Assumption: 1000 simulations trials per patient are sufficient to approximate the underlying distribution 
of outcomes. 
Justification: Monte Carlo simulations decrease in error with an increased simulation count. We believe 
1000 iterations will produce stable mean values and variation without excessive computational burden. 
Necessity for assumption: We must choose a fixed trial count that balances accuracy and computational 
efficiency. 
 
Assumption: The NHANES sample within each PREVENT percentile range is representative of the 
underlying population for that risk level. 
Justification: Bootstrap procedures assume the sample approximates the population distribution; 
NHANES is highly reputable and designed to be nationally representative. 
Necessity for assumption: Without making this assumption, the bootstrap procedure does not 
meaningfully show sampling variability for the US population. 
 
4.6 Model Responsiveness to Trends Over Time 
Our model is structured to be responsive to changes over time because ASCVD risk is simulated 
dynamically across a 10-year span rather than treating it as static. Baseline PREVENT risk calculation 
takes into account the uncertainty of changes over the period, and recurrent events temporarily elevate 
hazard risk before decaying, allowing risk to evolve. 
As hospitalization cost is determined as the product of event probability and event cost, changes in 
baseline PREVENT score, magnitude of treatment effect, or hospitalization cost will alter the projected 
savings. However, the mathematical modeling framework that determines this relationship remains 
unaffected, allowing new savings calculations resulting from changed baseline values to be easily 
computed. 
As a result, our model is able to predictively adapt to changes in baseline risk levels and economic 
conditions. Thus, our structural responsiveness strengthens the reliability of long-term projections, 
despite potential uncertainty in specific parameter values. 

5. Risk Analysis 
5.1 Characterization of Risk 
The primary risk we are analyzing is that expanded GLP-1 coverage will increase insurer spending faster 
than savings from the health care system, producing a rise in the Medical Loss Ratio (MLR), which is the 
percentage of money that the insured population is paying that is spent on a certain medical care, in this 
case, semaglutide over a year.  If the MLR becomes too high, the insurance company is essentially losing 
money because they need enough left over to cover their operating costs and make a profit.   
The hazard driving this risk is the large gap between the annual cost of semaglutide therapy (~$12,000 
per patient) and the expected savings from reduced ASCVD hospitalizations (up to $500+ over 10 years, 
depending on PREVENT score). This gap must be closed by savings from non-ASCVD disease pathways 
for coverage to produce a positive return. 
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5.2 Severity 
For a single patient prescribed semaglutide for one year, the net cost to the insurer in the base case 
ranges from approximately $11,500 (for high-risk patients with PREVENT ≥20%, where ~$500 in 
10-year ASCVD savings partially offsets the drug cost) to less than $11,800 (for low-risk patients with 
PREVENT <10%, where ASCVD savings are under $200). Across a hypothetical insurer covering 10,000 
patients, total annual drug expenditure would be $120 million, with ASCVD savings of approximately 
$2–4 million over 10 years. This leaves a first-year gap of $116–118 million that must be offset by 
non-ASCVD savings. The severity is further amplified by the duration of therapy: semaglutide is not a 
one-time treatment but an ongoing prescription, meaning the $12,000 annual cost recurs each year the 
patient remains on therapy. 
5.3 Likelihood 
Our Monte Carlo simulation demonstrates that the likelihood of ASCVD savings alone covering the drug 
cost is essentially zero.  On average, across 95% of the eligible population, ASCVD-specific savings 
represent less than 10% of the drug cost across all PREVENT strata.  However, the likelihood of 
achieving cost-neutrality when accounting for total health benefits varies substantially by risk tier. For 
patients with PREVENT ≥20%, the required scale factor (for definition, see below) is 24 or less which is 
a threshold we believe is plausible given the additional savings outlined in Section 6.4.  For patients 
with PREVENT <10%, the required scale factor exceeds 60, making cost-neutrality unlikely regardless of 
how broadly additional benefits are estimated. 
5.4 Uncertainty 
First, the effects of semaglutide are drawn from trials of varying duration (52–104 weeks), as discussed 
in Section 2.1, Table 3.   
Second, although our Monte Carlo simulation accounts for individual-level variability by sampling from 
distributions of PREVENT input modifications rather than using point estimates, the PREVENT calculator 
itself was validated at the population level.  Its predictive accuracy for any single individual is inherently 
limited, and our model cannot capture unmeasured risk factors (e.g., family history, inflammatory 
markers, socioeconomic determinants of health) that influence real-world ASCVD outcomes. 
Third, our MEPS cost distribution (2019–2023), even though it accounts for inflation, assumes that 
historical hospitalization costs are representative of future costs; however, costs could shift with changes 
in treatment protocols, hospital pricing, or insurance negotiation.  
Fourth, the scale factor representing non-ASCVD savings is informed by published evidence but is not 
directly modeled. Rather, it is an estimate of benefits our ASCVD-focused framework does not capture.   
Finally, as discussed in Section 6.6, drug pricing remains uncertain due to generic competition and 
potential negotiation, which would shift the PREVENT thresholds downward. 
5.5 Expected Value of Loss 
Using our model outputs, we can calculate the expected value of loss for each risk tier. For high-risk 
patients (PREVENT ≥20%, approximately 2% of the PREVENT-eligible population), the expected annual 
net loss per patient is $12,000 minus $500 in 10-year ASCVD savings, or approximately $11,500 from 
ASCVD hospitalization savings alone.  For moderate-risk patients (PREVENT 10–20%, approximately 
13% of the PREVENT-eligible population), the expected annual net loss per patient is $12,000 minus 
$200–$500, totaling approximately $11,500 to $11,800 from ASCVD hospitalization savings alone.  For 
low-risk patients (PREVENT <10%, approximately 85% of the population), the per-patient ASCVD 
savings are under $200, making the expected net loss nearly equal to the full drug cost. 
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5.6 Distribution of Risk 
Risk is not uniformly distributed across the eligible population. Based on our NHANES population data, 
the distribution of baseline PREVENT scores is heavily right-skewed: approximately 85% of 
PREVENT-eligible adults fall below a 10% PREVENT score (mean PREVENT in the 80th–90th percentile 
bin is 9.6%), 13% fall between 10% and 20%, and only 2% exceed 20% (the 99th–100th percentile has 
a mean PREVENT of 21.2%). This means the vast majority of the population would generate minimal 
ASCVD savings, while the small high-risk tail generates the most favorable cost-benefit ratio. This 
asymmetric distribution strongly supports a tiered coverage model rather than a uniform coverage 
policy, concentrating drug expenditure on the narrow population segment where financial return is most 
favorable. 
5.7 Risk Mitigation Strategy Analysis 
The Actuarial Process Guide identifies three categories of risk mitigation strategies: insurance, behavior 
change, and modifying outcomes. We analyze each below, with quantified costs and potential losses. 
Insurance-Based Strategies: Tiered coverage linked to PREVENT score allows insurers to limit drug 
expenditure to the population that is most likely to generate savings. Under our recommended 
framework, only approximately 15% of the eligible population (those with PREVENT ≥10%) would 
qualify for any coverage, with just 2% qualifying for direct coverage. This reduces insurer exposure from 
a potential $53.1 million annually (if all 4,429 patients were covered at $12,000 each) to approximately 
$7.96 million (covering only the 663 patients above the 10% PREVENT threshold). Prior authorization 
requirements and annual PREVENT score reassessment add additional cost controls. The cost of 
implementing this strategy is primarily administrative: building PREVENT score assessment into the 
prior authorization workflow, training clinical staff on the framework, and ensuring all necessary 
PREVENT inputs are collected at appointments.   
Behavior Change Strategies: Mandatory lifestyle intervention programs, such as dietary counseling, 
exercise programs, and health coaching, can produce measurable but modest improvements at 
negligible marginal cost (6.5).  For moderate-risk patients (PREVENT 10–20%), mandatory 1-year 
lifestyle intervention serves as both a standalone cost-saving strategy and a gateway to GLP-1 
authorization.   
We model our cost off of the reported cost of the implementation of the CDC’s Diabetes Prevention 
Program (DPP).  It cost them $553 per participant for a community-based program with group sessions 
and memberships at local fitness facilities.  This makes behavior change over 20 times cheaper per 
patient than prescribing semaglutide over 1 year.  The original DPP trial cost $1,400 per participant and 
included one-on-one coaching, supervised exercise, and monetary incentives (e.g. grocery vouchers).  
This would still be over 8 times cheaper per patient than prescribing semaglutide over 1 year. 
Outcome Modification Strategies: Semaglutide therapy directly modifies the physiologic risk factors that 
drive ASCVD events, producing measurable reductions in PREVENT score inputs across the population. 
Our model quantifies the ASCVD-specific benefit: expected 10-year savings of $100–$500+ per patient 
depending on baseline risk. Beyond ASCVD, semaglutide modifies outcomes across diabetes prevention 
(84–90% prediabetes remission vs 48–70% placebo in STEP trials) and musculoskeletal function 
(WOMAC pain score improvement of 41.7 vs 27.5 for placebo, p<0.001). The cost of this strategy is the 
drug itself at $12,000/year, making it the most expensive of the three mitigation categories but also the 
most impactful in terms of absolute risk reduction. 
5.8 Alternative Scenario 
The expected value of loss if drug price drops to $8,000 instead of $12,000, the expected net loss over 
ten years per high-risk patient drops to $7,500, accounting for ASCVD hospitalization savings alone.  
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This would make their scale factor drop from 24 to 16, making coverage even more justifiable.  For 
moderate-risk patients, it becomes $7,500 - $7,800, making the scale factor between 16 and 40, 
potentially pulling certain moderate-risk patients into eligibility for direct coverage.  For low risk patients 
the net loss is over $7,800, which corresponds to a scale factor of over 40.   
Our model assumes full adherence to the drug, consistent with the clinical trial protocols from which we 
pulled our treatment effect parameters.  Partial adherence would attenuate these effects, and as a 
result, our lowering in PREVENT score and ASCVD savings would be inaccurate.  We treat adherence as 
a source of uncertainty that would reduce saving estimates across all risk tiers.   
 

6. Recommendations 
6.1 Initial Information 
The gross list price of a GLP-1 is $1350 for a 28-day supply which translates to around $16,200 
annually.  [14] However, after accounting for manufacturer rebates, pharmacy manager negotiations, and 
typical commercial plan discounts, the effective annual cost to insurers is estimated to be closer to 
$9,000 - $12,000 per patient.  [15] We chose a middle ground of $12,000 to base our recommendation 
on. 
After using PREVENT scores, improvements from semaglutide, and the event costs from a log-normal 
distribution fitted to MEPS inpatient expenditures, we realize the costs of a semaglutide prescribed over 
a year are much higher than the ASCVD hospitalization costs one would save by reducing one’s 
PREVENT score.  It creates a net negative for the insurance companies purchasing GLP-1s.   
Our models demonstrate that the expected 10-year ASCVD hospitalization savings from one year of 
semaglutide therapy are modest.  The cost of an ASCVD event is an average of $25,600 (from MEPS 
data, adjusted for inflation).  Factoring in the PREVENT probability of that event occurring, the expected 
annual savings of preventing a hospitalization vary between $100 - $200 for moderate-risk individuals 
and $400 - $600 for high risk individuals, depending on initial PREVENT score, which is significantly 
smaller than the $12,000 cost for a semaglutide over a 1 year period.  We chose to model over 1 year of 
semaglutide usage because that is around the time frame that for which these drugs were used in our 
research papers listed in 2.1, table #3.  
6.2 Defining the Scale Factor 
We realize that ASCVD hospitalizations represent just a fraction of healthcare expenditures saved by 
using semaglutide.  Changes in BMI, SBP, LDL cholesterol, HDL cholesterol, and EGFR carry 
downstream cost implications beyond just the lowering of one’s PREVENT score. Hence, in order to give 
a more comprehensive recommendation, we choose to factor in these additional health benefits, using a 
scale factor.      

 
This scale factor represents how many times larger the total savings are compared to the 
ASCVD-hospitalization cost saved our model directly quantifies.  For example, if ASCVD savings 
represent just 1/24th of total health savings, the scale factor is 24.  The higher the scale factor, the less 
likely that total savings will offset drug costs.  Using this framework, we classify recommendations by 
PREVENT score, as higher baseline cardiovascular risk correlates with larger absolute savings and a 
smaller scale factor; hence a higher probability that additional savings (outlined in 6.4) will cover total 
cost.   
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6.3 Tiered Recommendation 
Recommendation for PREVENT score 20% and above: 
At these PREVENT scores, the scale factor will be 12,000 / 500 = 24, meaning the cost of the drug is 24 
times higher than the cost saved via ASCVD hospitalizations.  This means that total healthcare savings 
across all other GLP-1 benefits would need to be at least 23 times the ASCVD savings alone to break 
even.  In other words, ASCVD hospitalization savings account for roughly 4.2% of total benefit needed 
to justify coverage, and the remaining 95.8% must come from other healthcare savings.   
We believe that the additional savings outlined in 6.4 would be able to reasonably cover this difference.  
Therefore, we recommend insurers cover semaglutide for this cohort, as the benefits of the drug will 
most likely outweigh its cost. 
Recommendation for PREVENT score 10% - 20%: 
At these PREVENT scores, the scale factor will be between 24 (calculated above) and 12,000 / 200 = 
60, meaning the cost of the drug is 24 to 60 times higher than the cost saved via ASCVD 
hospitalizations.  This means that total healthcare savings across all other GLP-1 benefits would need to 
be at least 23 to 59 times the ASCVD savings alone, just to break even.  In other words, ASCVD 
hospitalization savings account for only roughly 1.7% of total benefit needed to justify coverage, and the 
remaining 98.3% must come from other disease pathways.   
We believe that it is hard to justify that the additional savings outlined in 6.4 would be enough to cover 
the difference.  Therefore, we recommend insurers cover semaglutide for this cohort after a completion 
of a 1-year lifestyle modification program (a step therapy process outlined in 6.5).  If a patient’s 
PREVENT score does not drop to below the 10% threshold, semaglutide coverage should be authorized. 
Recommendation for PREVENT score below 10%: 
At these PREVENT scores, the scale factor will be greater than 60, meaning the cost of the drug is more 
than 60 times higher than the cost saved via ASCVD hospitalizations.  This means that total healthcare 
savings across all other GLP-1 benefits would need to be at least 59 times the ASCVD savings alone, 
just to break even.  In other words, ASCVD hospitalization savings account for less than 1.7% of total 
benefit needed to justify coverage, and the remaining percentage must come from other disease 
pathways.   
Because the scale factor is so high, it is not reasonable that other disease pathways could cover this 
cost, making the drug too costly to be financially incentivizing to insurance companies.  At current 
pricing, the drug cost will almost certainly exceed total financial benefits regardless of how broadly one 
accounts for additional disease pathways. We do not recommend any GLP-1 coverage for this group.  
In summary, if the percentage saved from ASCVD hospitalizations is too low, these additional benefits 
will not make up enough cost to where semaglutide is financially incentivizing for insurance companies.  
But, if the percentage saved from ASCVD hospitalizations is significant, e.g. high PREVENT scores, these 
additional benefits will allow for the benefits of the drug to outweigh the costs. 
Based on our study population, approximately 2% of PREVENT-eligible adults would qualify for direct 
coverage under this framework, with an additional 13% eligible through the step therapy pathway, 
limiting insurer exposure to the highest-return cohort. 
This recommendation will affect commercial health insurers making decisions on semaglutide coverage, 
physicians who will assess patients to obtain a PREVENT score, and the population of adults with 
PREVENT score above 10%.   
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PREVENT 10-Year 
ASCVD  
Savings 

Scale  
Factor  

Recommendation Population Percentage 

≥ 20% (High 
risk)  

More than 
$500  

24 or less Insurance 2% 

10 - 20% 
(Moderate risk)  

$200 - $500  24 - 60 Cover with step 
therapy 

13% 

< 10% (Low 
risk)  

Less than 
$200  

60 or more Do not cover 85% 

Table 3: Outlines our recommendation to each PREVENT score cohort. 
 
6.4: Additional Benefits 
Our scale factor framework relies on the premise that semaglutide generates savings beyond ASCVD 
hospitalization avoidance.  Published evidence supports substantial cost offsets.  We describe two major 
categories below. 
Treating advanced Type 2 Diabetes is extremely expensive, with primary cost drivers including hospital 
inpatient services ($96.2 billion nationally), glucose-lowering medications and supplies such as insulin 
and glucose monitors ($51.3 billion), and additional prescription medications ($84.5 billion).  The ADA 
estimates that diabetes is responsible for approximately $12,000 in excess annual medical expenditures 
per person, a figure comparable to the full annual cost of semaglutide therapy. [20] 
The trials STEP 1 and 2 both demonstrated that semaglutide can halt the progression of pre-diabetes or 
induce remission in early-stage Type 2 Diabetes.  In STEP 1, by week 68, 84.1% of those with 
prediabetes at week 0 had normoglycemia with semaglutide versus 47.8% with placebo.  In STEP 3, 
among participants with prediabetes at week 0, 89.5% in the semaglutide group had normoglycemia by 
week 68 compared with 55.0% on placebo (P < 0.0001). [19] Although we modeled above the effects of 
semaglutide over 12 months, it is reasonable to extrapolate that such general trends would still occur 
over a slightly shorter period of time.  
If a patient has prediabetes, semaglutide gives them roughly a 36% greater chance (averaging the two 
trials) of not developing T2DM (compared to the placebo group).  Because the ADA estimates excess 
medical spending for those with T2DM to be $12,000 annually, per patient, [20] even if only 3 years of 
T2DM is prevented, that is already an expected savings of 0.36 * 36,000 = $12,960 annually, exceeding 
the required scale factor for the high risk cohort.     
Being obese can lead to the degradation of cartilage and the need for total knee or hip arthroplasties 
simply due to the mechanical pressure that excess body weight exerts.  [25] These are astronomical in 
cost, often $30,000 to $50,000 per joint. [17, 24] Furthermore, being morbidly obese gives a higher rate 
of post-surgical inpatient infections which will drive the cost of hospitalization even higher. [22] In a 
double-blind, randomized, placebo-controlled trial, it was found that based upon the Western Ontario 
and McMaster Universities Osteoarthritis Index (WOMAC) pain score (on a scale of 0 to 100, with higher 
scores reflecting worse outcomes) from baseline to week 68, the mean change was -41.7 for those with 
semaglutide (2.4 mg taken once weekly) and -27.5 for those with placebo (p<0.001).  This index is 
considered highly reliable and is validated for evaluating osteoarthritis.  Additionally, in this same study, 
participants in the semaglutide group had a 12 point improvement in the Short Form-36 (SF-36) 
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physical-function score, with the placebo group having only a 6.5 point improvement (p<0.001).  [18] 
This 36 item survey measures health-related quality of life (HRQoL) and assesses physical functions 
such as walking, lifting, bending, etc. [23] 
These two categories alone – diabetes and joint degradation prevention – represent results of using 
semaglutide where annual per-patient savings could reach thousands of dollars.  Preventing patients 
from needing this costly care will save thousands of dollars in pharmaceutical and hospitalizations 
alone.  This and other potential cost savings justifies the use of our scale factor framework.   
6.5 Lifestyle Intervention Step Therapy 
As demonstrated in the placebo data from the trials in the papers above, behavior change alone yields 
average values of a 2.4% reduction in body weight, an annual eGFR decline of -1.17 mL/min/1.73 m^2, 
a 1.1 mmHg decrease in SBP, a LDL cholesterol decrease of 3.1% and a HDL cholesterol increase of 
0.6%.  [9, 10, 11, 12] Although these figures aren’t significant enough to drastically alter the PREVENT 
score, and therefore the ASCVD probability, it is highly cost-effective with negligible marginal costs 
compared to pharmacological interventions (as discussed in 5.7).   
For those in the low risk cohort (PREVENT score less than 10%), lifestyle intervention is recommended, 
with no prescription of semaglutide.  However, for those in the moderate risk cohort if after the 1-year 
lifestyle intervention period, they do not see a decrease in PREVENT score to below the 10% threshold, 
insurers should then authorize semaglutide coverage. Physicians should reassess a moderate-risk 
patient’s PREVENT score after a year to decide which pathway the patient will follow.  
We recommend insurance companies use a step therapy process, requiring the implementation of 
behavior change via a physician as a prerequisite for the more costly intervention of semaglutide.  We 
chose a 1 year lifestyle intervention because that’s the timeframe the patients in the studies had lifestyle 
intervention for.  Those in the low risk cohort will not receive any semaglutide coverage, regardless of 
the lifestyle intervention results, because their scale factor is simply too high.   
6.6 Drug Pricing 
This recommendation is based upon current prices for semaglutide.  However, if the price of a 
semaglutide lowers due to market competition (tirzepatide, survodutide), government negotiations 
under the Inflations Reduction Act, or more widespread use, the scale factor for each bracket of 
PREVENT scores will become higher, thereby making the saved cost required by additional factors to 
become lower.  Possibly, the saved hospitalization costs could even become equal to the costs saved by 
the lowering of the PREVENT score.  We recommend insurance companies continually monitor the costs 
of these drugs and use the scale factor framework as a dynamic tool that adjusts proportionally with 
drug costs, automatically extending coverage to larger segments of the population.   
By adopting this framework based on PREVENT score, insurers are able to move away from an 
all-or-nothing coverage model towards a more nuanced and evidence-based system that targets access 
directly to those with highest risk. This creates a pathway towards more widespread semaglutide access 
that aligns with both insurer financial interests and population health outcomes.   
We understand that insurance companies may still want to adopt semaglutide due to wanting to attract 
a larger consumer base, personal values, or reinsurance coverage lessening the severity of the loss, even 
if it might be a financial loss for them.  We recommend using our scale factor model to quantify the 
financial loss depending on the scope of the coverage.   

 
Page 26 



Financial Viability of GLP-1 Medications – Team #23544 

 

7. Save a Million Lives Award Addendum 

How Our Project Saves Lives 

Cardiovascular disease kills approximately 2,500 Americans every day. GLP-1 receptor agonists are clinically 
proven to reduce the obesity, hypertension, dyslipidemia, and glycemic dysregulation that drive these deaths. 
Yet today, tens of millions of high-risk Americans are denied coverage because insurers lack a rigorous, 
evidence-based framework to identify who will generate a meaningful financial and clinical return. Our project 
directly addresses this gap. 

●​ Our Monte Carlo simulation quantifies exactly how much a patient’s 10-year ASCVD event risk falls after 
semaglutide therapy. It integrates improvements in BMI, SBP, total cholesterol, HDL, and eGFR drawn from 
clinical trial distributions applied to a nationally representative cohort (NHANES) 

●​ Approximately 2% of PREVENT-eligible adults (∼5 million Americans) face a 20% or greater chance of an 
ASCVD event in the next decade. Our model shows these patients receive the highest absolute risk 
reduction per dollar spent and should be covered immediately. 

●​ An additional 13% of eligible adults (∼32 million Americans) fall in the 10-20% chance, and a low-cost 
lifestyle intervention followed by drug authorization if risk persists (STEP therapy pathway): gives patients 
a structured, financially defensible route to access, directly reducing their probability of a fatal cardiac 
event. 

●​ Beyond ASCVD, our scale factor framework captures semaglutide’s life-extending benefits in diabetes 
prevention (84–90% prediabetes remission vs. 48–70% placebo in STEP trials) and musculoskeletal 
function: domains that independently drive mortality and disability at population scale. 

Lives are lost when treatments fail OR when proven treatments are never authorized. The primary barrier to 
semaglutide access in the non-diabetic population is insurer financial uncertainty. Our tiered PREVENT-score 
framework resolves that uncertainty with a replicable, actuarially sound decision rule: 

●​ PREVENT ≥20%: Cover immediately. Scale factor ≤24; additional GLP-1 benefits (diabetes prevention, joint 
preservation) plausibly cover the gap beyond ASCVD savings alone. 

●​ PREVENT 10–20%: Cover after step therapy. A $553 lifestyle intervention gates access, reduces insurer 
risk, and still delivers pharmacological treatment to patients who need it most. 

●​ PREVENT <10%: Decline coverage at current pricing. Our dynamic scale factor model automatically 
expands this threshold as drug costs fall - ensuring the framework saves more lives over time. 

Why This Is Significant 

Today, over 100 million obese Americans are largely excluded from GLP-1 coverage. Without a defensible 
actuarial framework, insurers default to denial. Our model gives every commercial insurer and self-insured 
employer the precise financial evidence needed to extend coverage to the ∼37 million Americans in the high- 
and moderate-risk tiers, patients for whom semaglutide can meaningfully reduce the probability of a fatal 
cardiovascular event. Even modest increases in coverage penetration in this group translate directly to 
thousands of deaths prevented annually. As drug prices decline under market and legislative pressure, our 
dynamic threshold model automatically expands eligibility, saving more lives every year without requiring a 
new analysis. 
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