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Proposal 

The opioid crisis in the United States has evolved over multiple decades, and is marked by three 
interlinked waves. These waves are the rising prescription opioid use in the 200s, a surge in 
heroin-related deaths in the 2010s, as well as a massive increase in deaths from synthetic opioids, 
such as fentanyl, beginning in 2013. Studies have shown that by 2017, opioid overdoses have 
been responsible for over seventy thousand deaths annually; this number is higher than that of 
HIV at its peak, and even from the entirety of the Vietnam War. Research has suggested that 
increased prescribing practices, fueled by aggressive pharmaceutical marketing and a lack of 
regulations, has contributed significantly to the early rise in cursing opioids. Economic shifts, 
such as the decline in manufacturing and stable employment, have also made these 
vulnerabilities worse, especially when it comes to lower-income and rural communities.  
This project focuses on two core questions: 1. What are the key economic and structural factors 
contributing to opioid overdose deaths in the United States? Specifically, how do labor force 
participation rates, manufacturing employment, and prescription rates affect death rates?  
2. How do opioid-related deaths affect public healthcare costs, particularly in terms of Medi-care 
and Medi-caid expenditures? A key component to this involves counterfactual modeling; if labor 
force participation rates have remained at the same levels as 2000, how many opioid deaths 
could have been avoided? Further, we ask how much each state, as well as the country as a 
whole, could have saved in public healthcare expenditures by preventing those deaths.  
For the econometric model, we will use two panel-data regression models. The first model will 
examine how state-level economic conditions (ie. labor and manufacturing employment) and 
healthcare-related variables (ie. prescription rates) influence opioid overdose death rates. The 
second model will investigate how these opioid deaths then affect state level Medi-care and 
Medi-caid expenditures. These models will help us estimate both the direct and indirect effects of 
labor and healthcare variables when it comes to overdose mortality and public cost. We will do 
this using fixed-effects estimation across states and years.  
This research will utilize a panel dataset from 2000 to 2020 at the state level. Some key variables 
will include opioid overdose deaths, Medi-care and Medi-caid expenditures, population, 
prescription rates, and labor force indicators like the labor force participation rate and 
manufacturing employment share. Additional controls include GDP per capita, education levels, 
as well as insurance coverage. All the financial values used are adjusted to 2020 dollars using the 
CPI. Derived variables, such as per capita GDP and log-overdose rates, are constructed in both 
Excel and Stata.  



A State Level Panel Analysis on Costs of the Opioid Crisis​ Nam 3 

It is anticipated that lower labor force participation rate and declining manufacturing rates are 
both associated with higher opioid death rates, such supports our “deaths of despair” hypothesis. 
Higher prescription rates will likely be a strong predictor for overdose deaths, particularly being 
applicable in the earlier years. We also can expect that states with higher opioid mortalities will 
show significantly higher spending in both Medi-care and Medi-caid sectors. We will simulate a 
scenario where the labor force participation rate remains constant since 2000, and we can expect 
this to reveal thousands of preventable deaths, as well as billions in avoidable public healthcare 
spending. These findings could highlight the importance of addressing root economic causes and 
prescribing patterns in mitigating this opioid crisis.  
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Abstract 

The opioid crisis in the United States is responsible for causing immense social, 
economic, and public health concerns; it has led to a dramatic increase in overdose deaths, 
particularly affecting over seventy thousand individuals annually by 2017. This paper 
investigates the relationships between opioid-related deaths and economic factors, such as labor 
force participation, manufacturing employment, and prescription rates. Additionally, the analysis 
explores the impact of these deaths on public healthcare costs, particularly Medi-care and 
Medi-caid expenditures. Utilizing a state-level panel dataset from 2000 to 2020, the study applies 
two different econometric models, these being pooled OLS and fixed-effects panel regressions, 
to assess the effects of said factors on opioid mortality rates. A counterfactual simulation is 
conducted to estimate the potential number of deaths prevented and healthcare savings if labor 
force participation remained at 2000 levels. The results show the significant role of economic 
and structural factors in shaping the opioid epidemic, and highlight the importance of policy 
interventions focused on economic revitalization and prescription regulation to mitigate public 
health and economic burdens. 
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I. Introduction 

1. Background  

​ The opioid crisis in the United States has quickly become one of the deadliest public 

health emergencies in the 21st century, being responsible for tens of thousands of deaths a year. 

This crisis is characterized by three distinct interlinked waves: the rise in prescription opioid 

usage in the 2000s, a surge in heroin-related deaths in the 2010s, and the most recent being a 

dramatic increase in deaths caused by synthetic opioids such as fentanyl. The Centers for Disease 

Control and Prevention (CDC) reports that in 2017, opioid overdose deaths claimed the lives of 

over 70,000 individuals, this being more than the total number of U.S. soldiers killed during the 

entirety of the Vietnam War. While the epidemic began with the over-prescription of painkillers, 

it evolved and exacerbated the crisis as heroin and fentanyl became more accessible. 

Initial research has shown that aggressive pharmaceutical marketing and a lack of 

regulatory oversight have played pivotal roles in driving the early years of this crisis. 

Additionally, these socioeconomic shifts have exacerbated vulnerabilities, especially in rural and 

lower-income communities. The most notable has been the decline of manufacturing jobs, as 

well as stable employment in general becoming more scarce. These structural factors, alongside 

healthcare policies, have contributed significantly to how the crisis is persisting, affecting both 

healthcare systems and the broader economy. The burden of this epidemic is not just public 

health-related, but also extends to state and federal expenditures, especially Medi-care and 

Medi-caid programs, which take the majority of healthcare costs associated with opioid overdose 

treatments and long-term addiction care. 
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2. Research Questions  

This paper will aim to explore three critical questions:  

1.​ What are the key economic and structural factors contributing to opioid overdose 

deaths in the United States? Specifically, how do labor force participation rates, 

manufacturing employment, as well as prescription rates influence death rates?  

2.​ How do these opioid-related deaths affect public healthcare costs, particularly in 

terms of Medi-care and Medi-caid expenditures? 

3.​ What category of states are the most affected and troubled by opioid deaths in the 

last couple of decades? 

​ To answer these questions, this paper will utilize a state-level panel dataset from the years 

2000 to 2020. The study focuses on two econometric models; one examines the impact of 

economic and healthcare variables on opioid overdose deaths, and the second investigates the 

subsequent effects of opioid-related deaths on public healthcare spending. Both of the models 

use fixed-effects estimations to account for unobserved heterogeneity across states and years; 

this allows us to isolate the effects of the key variables on opioid mortality and public health 

expenditures.  

3. Discussion of Opioid Market Dynamics  

The dynamics of the opioid epidemic can be understood through a demand-supply 

framework; the prescription opioid availability represents the supply side, and the rising demand 

side for opioids is driven by socioeconomic factors, such as unemployment, poverty, low 

education levels, as well as the public release of oxycodone. The role of prescription opioids is 

more pronounced in the early stages of the crisis from aggressive marketing and a lack of 

regulations. Pharmaceutical companies played a significant role in fueling the crisis through 
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aggressive marketing tactics that downplayed the addictive potential of prescription opioids. This 

led to increased over-prescriptions, leading to a higher number of overdose deaths. However, the 

later waves of the crisis, marked by more heroin and synthetic opioids, show how changes in the 

drug supply can also influence this death count. In addition, the role of labor force participation 

and manufacturing employment is also crucial, since economic decline and declining stable jobs 

in marginalized communities have contributed to the rise of “deaths of despair” for vulnerable 

populations. These structural economic issues, combined with the availability of cheap opioids, 

have created a perfect environment for the opioid epidemic, particularly in rural and 

working-class communities. 

States with lower labor force participation rates and higher levels of manufacturing job 

loss have experienced higher opioid mortality rates, suggesting that economic factors are integral 

to understanding opioid misuse and overdose deaths. Additionally, research indicates that opioid 

overdose deaths are closely linked to the level of legal prescription opioid use, with higher 

prescription rates correlating to higher death rates in the early stages. 

4. Data and Methodology  

​ As mentioned before, this study utilizes a panel dataset spanning from the years 2000 to 

2020 at the state level. Key variables will include opioid overdose deaths, prescription rates, 

labor force participation, manufacturing employment, as well as Medi-care and Medi-caid 

expenditures. These variables are used to assess how economic and healthcare factors influence 

opioid overdose mortality and the subsequent impact on state healthcare costs. 

This analysis will use two primary econometric regression models:  
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1.​ Pooled OLS Regression: This model estimates the relationship between opioid 

overdose deaths and economic and healthcare variables across all states and years, 

using pooled cross-sectional data. 

2.​ Fixed-Effects Panel Regression: This model controls for state-specific, 

time-invariant unobserved heterogeneity, allowing for a more precise estimate of 

how opioid deaths affect public healthcare expenditures. This data will be 

analyzed using STATA, and the results will be robust to standard errors clustered 

at the state level to account for within-state correlation. 

​ We also performed a counterfactual simulation assuming that the labor force participation 

remained constant at 2000 levels to estimate how the opioid epidemic could have been mitigated. 

The simulation calculates the number of deaths that could have been avoided, as well as the 

potential savings in healthcare costs. 
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II. Background & Previous Research 

Previous research on the opioid crisis has primarily focused on the role of prescription 

drugs and their contribution to overdose deaths. Dasgupta et al. (2018) emphasize that the opioid 

epidemic is driven by both demand-side factors and supply-side factors; they argue that the 

opioid epidemic is a consequence of both social and economic determinants, with increased 

prescribing driven by aggressive marketing by pharmaceutical companies and economic 

instability exacerbating demand for opioids. Florence et al. (2016) also provide a more 

comprehensive analysis of the economic burden of opioid abuse, as well as giving an estimate 

that prescription opioid overdose, abuse, and dependence have cost the U.S. economy over $78 

billion annually in healthcare, loss of productivity, and criminal justice costs alone. Scavette 

(2019) focuses on the economic effects of opioid misuse, particularly in areas that have 

experienced declines in manufacturing employment. These economic disruptions are linked to 

higher opioid addiction rates and deaths, particularly in rural and working-class communities. 

This paper builds on these findings by incorporating economic variables, such as labor force 

participation and manufacturing employment, into the analysis and examining their impact on 

opioid mortality and public health expenditures. 

With these findings in mind, this paper hypothesizes that states with lower labor force 

participation rates and higher manufacturing employment declines are more likely to have a 

higher number of opioid overdose deaths. Additionally, prescription rates are expected to 

significantly influence the overdose mortality rate, especially in the earlier years of the crisis. We 

also hypothesize that states with higher opioid mortality rates will experience higher public 

healthcare costs, specifically through Medi-care and Medi-caid expenditures.  
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III. Data Description 

The dataset used for this analysis spans from the years of 2000 to 2020, and encompasses 

key economic and public health variables across 51 U.S. states. These variables are collected 

from national sources such as the Bureau of Labor Statistics (BLS) for labor force participation 

and manufacturing employment, Kiser Family Foundation (KFF) for overdose deaths, and the 

Centers for Medi-care & Medi-caid Services (CMS) for healthcare expenditures, and more. 

The dataset includes the following key variables: 

TABLE I 
Variable Descriptions 

Variable Name Description Source Unit of 
Measurement 

Mean Standard 
Deviation 

state state name  - - - - 

t time variable 
(2000 to 2020) 

- - - - 

stateid state identifier - - - - 

year year (2000 to 
2020) 

- - - - 

medicarml Medi-care 
spending, current 

dollars 

Centers for 
Medi-care & 

Medi-caid 
Services 

million 
dollars 

9405.18 11727.76 

Medi-caid Medi-caid 
spending, current 

dollars 

Centers for 
Medi-care & 

Medi-caid 
Services 

million 
dollars 

7318.15 10420.07 

oddeaths opioid overdose 
deaths in a state  

Kiser Family 
Foundation 

number of 
deaths 

519.51 675.99 

population population of 
state  

U.S. Census 
Bureau 

number of 
residents 

6039.75 6783.97 

medhhinc median household U.S. Census dollars 52444.30 11638.42 



A State Level Panel Analysis on Costs of the Opioid Crisis​ Nam 11 

income, current 
dollar 

Bureau 

gdp gross domestic 
product, current 

dollar 

Bureau of 
Economic 
Analysis 

dollars 304040.49 389747.96 

lfpr labor force 
participation rate 

(%) 

Bureau of 
Labor 

Statistics 

percentage 65.46 4.26 

unemprate unemployment 
rate (%) 

Bureau of 
Labor 

Statistics 

percentage 5.58 2.03 

pchinsured percentage of 
population 

insured 

U.S. Census 
Bureau 

percentage 88.25 4.28 

percenthsgra
d 

percentage of 
high school 
graduates  

U.S. Census 
Bureau 

percentage 87.23 3.66 

prescriptionr
ate 

number of 
prescriptions 

dispensed per 100 
people  

Centers for 
Disease 
Control 

prescriptions 
per 100 
people 

47.76 12.83 

cpi consumer price 
index 

Bureau of 
Labor 

Statistics 

index 214.30 26.60 

tcmcaremcai
dml 

total Medi-care 
and Medi-caid 

spending 

- million 
dollars 

16723.33 19218.44 

tcmcaremcai
dmladj 

adjusted 
Medi-care and 

Medi-caid 
spending (2020 

dollars) 

- million 
dollars 

19729.53 21564.67 

medhhincadj adjusted mean 
household income 

(2020 dollars) 

- dollars 62966.89 10228.04 

gdpadj adjusted gdp 
(2020 dollars) 

- dollars 361604.43 447066.40 
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pcgdpmanu percentage of gdp 
contributed by 
manufacutring 

sector  

Bureau of 
Economic 
Analysis 

percentage 11.98 5.58 

pcempmanu percentage of 
employment in 
manufacturing 

sector  

Bureau of 
Economic 
Analysis 

percentage 4.33 1.93 

logtcmcarem
caidmladj 

log-transofmred 
adjusted 

Medi-care and 
Medi-caid 
spending  

- log of 
million 
dollars 

9.45 0.96 

oddeathsrate opioid overdose 
death rate per 

100,000 
population  

Kiser Family 
Foundation 

deaths per 
100,000 
residents 

0.09 0.10 

logoddeathsr
ate 

log transformed 
opioid overdose 

death rate  

- log of deaths 
per 100,000  

- - 

gdpadjpc gdp per capita 
adjusted for 2020 

dollars 

- dollars 60.30 22.67 

lfpr1 labor force 
participation rate, 

2000 level 
maintained  

Bureau of 
Labor 

Statistics 

percentage - - 
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IV. Econometric Models 

1. Pooled OLS Regression Model 

The first model estimates the relationship between opioid overdose deaths and various 

economic and healthcare variables using pooled OLS regression: 

𝑙𝑜𝑔(𝑜𝑑𝑑𝑒𝑎𝑡ℎ𝑠100𝑘) = β0 + β1𝑝𝑐𝑒𝑚𝑝𝑚𝑎𝑛𝑢 + β2𝑙𝑜𝑔(𝑚𝑒𝑑ℎℎ𝑖𝑛𝑐𝑎𝑑𝑗) + β3𝑙𝑜𝑔(𝑔𝑑𝑝𝑎𝑑𝑗)

+  β4𝑝𝑐ℎ𝑖𝑛𝑠𝑢𝑟𝑒𝑑 + β5𝑝𝑒𝑟𝑐𝑒𝑛𝑡ℎ𝑠𝑔𝑟𝑎𝑑 + β6𝑙𝑓𝑝𝑟 + ϵ

This model captures the direct effects of various economic and social factors on opioid 

mortality, but does not account for any unobserved heterogeneity across states that may influence 

the outcome. 

2. Fixed-Effects Panel Regression Model 

The second model controls for unobserved heterogeneity by incorporating state-level 

fixed effects: 

 𝑙𝑜𝑔(𝑜𝑑𝑑𝑒𝑎𝑡ℎ𝑠100𝑘) = α𝑖 + β1𝑝𝑐𝑒𝑚𝑝𝑚𝑎𝑛𝑢 + β2𝑙𝑜𝑔(𝑚𝑒𝑑ℎℎ𝑖𝑛𝑐𝑎𝑑𝑗) + β3𝑙𝑜𝑔(𝑔𝑑𝑝𝑎𝑑𝑗)

 + β4𝑝𝑐ℎ𝑖𝑛𝑠𝑢𝑟𝑒𝑑 + β5𝑝𝑒𝑟𝑐𝑒𝑛𝑡ℎ𝑠𝑔𝑟𝑎𝑑 + β6𝑙𝑓𝑝𝑟 + 𝑢𝑡 + ϵ𝑖𝑡

This model provides more accurate estimates of the relationships between opioid deaths 

and economic factors by controlling for state-specific and time-varying factors, ensuring that the 

results are not confounded by unmeasured heterogeneity. 

3. Analysis 

Both the pooled OLS and fixed-effects panel regression models provide consistent 

evidence that increasing labor force participation could serve as an important lever in reducing 

opioid overdose deaths. Specifically, in the pooled OLS regression, a 1% increase in labor force 

participation is associated with a 0.5% reduction in opioid death rates; this suggests that 

economic engagement, especially employment, plays a vital role in reducing opioid mortality. 
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Labor force participation could offer both social and economic benefits, such as increased 

stability, access to healthcare, and social connection, which help mitigate substance misuse and 

overdose deaths. We will further explore these findings through simulations, estimating how 

much opioid mortality could be reduced if labor force participation had remained at 2000 levels. 
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V. Estimation Results 

The results from both the pooled OLS and fixed-effects panel regression models show 

strong relationships between economic, healthcare variables, and opioid mortality rates. 

Specifically, labor force participation and manufacturing employment are significant predictors 

of opioid overdose deaths, while prescription rates show a strong positive correlation with these 

deaths. 

1. Labor Force Participation and Opioid Death 

Chart I 
Labor Force Participation Rate (LFPR) Trend ​

(United States, Kentucky, New Mexico) 

 

Chart II 
Overdose Deaths Per 100k Residents​

(United States, Kentucky, New Mexico)
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Chart II shows a clear upward trend in overdose deaths, with Kentucky experiencing a 

sharper increase than the national average. The results from the regression analysis show that the 

labor force participation rate is a crucial variable in predicting opioid overdose deaths across all 

states. States with higher LFPR, which is indicative of a healthier economy, tend to have lower 

opioid mortality rates, as shown through an inverse relationship in Charts I and II.  

Chart III 
Opioid Overdose Death Rate vs. Labor Force Participation (LFPR) ​

(All Three States Combined) 

 

For example, North Dakota, with an LFPR of 71.76%, ranks first for having the lowest 

opioid death rate in the country, with an overdose death rate of 2.49 per 100,000 in 2000. Their 

average cost per death is calculated at 6.1 million dollars, resulting in a total annual cost saving 

of $12.3 million by avoiding opioid deaths. In contrast, states with lower labor force 

participation rates tend to have higher opioid mortality rates. For instance, West Virginia, with an 

LFPR of 54.648%, had one of the highest overdose death rates at 24.336 per 100,000 in 2020. 
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2. Manufacturing Employment and Opioid Mortality 

States with higher levels of manufacturing employment experience lower opioid overdose 

deaths, suggesting that economic stability and manufacturing jobs play a key role in reducing the 

opioid epidemic.  

For instance, Michigan, with a manufacturing employment share of 63.081%, ranks in the 

middle in terms of overdose deaths, but still sees a reduction in opioid deaths relative to states 

with a higher dependence on non-manufacturing sectors. California, with a 64.2% manufacturing 

employment rate, had opioid deaths reduced by 0.3% per year as compared to states with lower 

employment in manufacturing. On the other hand, states with lower manufacturing employment 

share tend to have higher opioid death rates. For example, Alabama ranks in the top 10 for opioid 

deaths, and Mississippi, with lower manufacturing employment, experiences high overdose 

mortality rates; with only 58.452% manufacturing employment, Mississippi ranked 50/51 for 

opioid deaths. This shows how the manufacturing sector has contributed to higher opioid death 

rates in many states. 

3. Prescription Rates and Opioid Deaths 

Prescription opioid rates have been a major driver of the opioid crisis, particularly in the 

earlier stages. States with higher prescription rates, or the number of prescriptions per capita, 

often correlate with higher overdose death rates.  

Delaware had one of the highest prescription rates in the U.S. and an average overdose 

death rate of 13.543 per 100,000 in 2020; this high rate of prescription medications contributed 

to a higher mortality rate. They experienced an annual total cost saving of $136.76 million due to 

the reduction in opioid deaths by maintaining the labor force participation at 2000 levels.  
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VI. Simulation Results 

A key aspect of this study was the counterfactual simulation, which assumed that labor 

force participation rates remained constant at 2000 levels. By running this simulation, we 

estimated the potential number of opioid deaths that could have been avoided and the 

corresponding savings in public healthcare costs if the labor force participation rates had 

remained at these levels. 

Chart IV 
Estimated Lives Saved & Total Annual Cost Saved Per State (millions) 

 

1. Estimated Lives Saved 

The simulation results suggest that if labor force participation had not decreased from its 

2000 level, approximately 342,000 opioid overdose deaths could have been avoided across the 

United States over the period from 2001 to 2020. 

    ​ For example, in 2020 alone, West Virginia saw 542.722 opioid overdose deaths per 

100,000, but with an increased LFPR at 2000 levels, this number could have been reduced by 

310 deaths, preventing a total of $33.1 million in Medi-care and Medi-caid expenditures for the 

state. 
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2. Healthcare Cost Savings 

The potential savings in public healthcare costs are also substantial; based on the 

estimated number of lives saved per state and the average cost per opioid death of approximately 

$6.1 million, the total savings across the country is approximately $168 million annually from 

the model. 

    ​ For states such as Mississippi and West Virginia, where opioid overdose death rates are 

among the highest, the potential savings from maintaining 2000 labor force participation levels 

could amount to over $147 million in healthcare savings annually.  
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VII. Policy Implications and Limitations 

1. Policy Implications 

The findings of this paper show the importance of addressing economic factors, such as 

labor force participation and manufacturing employment, to mitigate the opioid crisis. States 

with stronger labor markets and higher levels of employment in stable industries, such as 

manufacturing, show lower opioid death rates. Policymakers should focus on economic 

revitalization in areas with high opioid death rates, doing this by investing in manufacturing and 

other high-employment industries. They should also put more attention on prescription 

regulation to reduce the over-prescription of opioids, particularly in states where prescription 

rates correlate strongly with opioid deaths. Policies that promote higher education and workforce 

participation are essential, particularly for states like West Virginia and Mississippi, where labor 

force participation and manufacturing jobs have declined significantly. 

2. Limitations 

While the study demonstrates a significant relationship between labor force participation 

and opioid overdose deaths, it does not establish a definite causal link. There could be further 

research done to incorporate additional variables, such as healthcare access, law enforcement 

policies, and mental health services, to provide a more comprehensive analysis. In addition to 

this, regional variations in healthcare access and drug law enforcement could have influenced the 

generalizability of these findings.  
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VIII. Conclusion 

This paper provides a comprehensive analysis of the significant role that economic 

factors, such as labor force participation and manufacturing employment, play in influencing 

opioid overdose deaths across states. The analysis shows that states with higher labor force 

participation and more manufacturing jobs tend to experience lower opioid mortality rates, while 

areas with high economic distress, such as declining job opportunities, are more vulnerable to the 

opioid crisis. The counterfactual simulation further suggests that maintaining labor force 

participation at 2000 levels could have prevented hundreds of thousands of deaths, as well as 

saved billions of dollars in public healthcare costs. These findings emphasize the importance of 

addressing economic disparities as part of a more comprehensive strategy to combat the rising 

opioid epidemic. 

The results also show the critical need for policy interventions that combine economic 

revitalization with stricter prescription regulations. States should prioritize reviving 

manufacturing sectors, expanding job training programs, and strengthening prescription 

monitoring to reduce opioid misuse. Future research should also be conducted to focus on 

refining these models, such as by incorporating additional variables like healthcare access and 

law enforcement policies, as well as exploring mechanisms to inform more effective policy 

responses in the future.  
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	The opioid crisis in the United States has evolved over multiple decades, and is marked by three interlinked waves. These waves are the rising prescription opioid use in the 200s, a surge in heroin-related deaths in the 2010s, as well as a massive increase in deaths from synthetic opioids, such as fentanyl, beginning in 2013. Studies have shown that by 2017, opioid overdoses have been responsible for over seventy thousand deaths annually; this number is higher than that of HIV at its peak, and even from the entirety of the Vietnam War. Research has suggested that increased prescribing practices, fueled by aggressive pharmaceutical marketing and a lack of regulations, has contributed significantly to the early rise in cursing opioids. Economic shifts, such as the decline in manufacturing and stable employment, have also made these vulnerabilities worse, especially when it comes to lower-income and rural communities.  
	This project focuses on two core questions: 1. What are the key economic and structural factors contributing to opioid overdose deaths in the United States? Specifically, how do labor force participation rates, manufacturing employment, and prescription rates affect death rates?  
	2. How do opioid-related deaths affect public healthcare costs, particularly in terms of Medi-care and Medi-caid expenditures? A key component to this involves counterfactual modeling; if labor force participation rates have remained at the same levels as 2000, how many opioid deaths could have been avoided? Further, we ask how much each state, as well as the country as a whole, could have saved in public healthcare expenditures by preventing those deaths.  
	For the econometric model, we will use two panel-data regression models. The first model will examine how state-level economic conditions (ie. labor and manufacturing employment) and healthcare-related variables (ie. prescription rates) influence opioid overdose death rates. The second model will investigate how these opioid deaths then affect state level Medi-care and Medi-caid expenditures. These models will help us estimate both the direct and indirect effects of labor and healthcare variables when it comes to overdose mortality and public cost. We will do this using fixed-effects estimation across states and years.  
	This research will utilize a panel dataset from 2000 to 2020 at the state level. Some key variables will include opioid overdose deaths, Medi-care and Medi-caid expenditures, population, prescription rates, and labor force indicators like the labor force participation rate and manufacturing employment share. Additional controls include GDP per capita, education levels, as well as insurance coverage. All the financial values used are adjusted to 2020 dollars using the CPI. Derived variables, such as per capita GDP and log-overdose rates, are constructed in both Excel and Stata.  
	It is anticipated that lower labor force participation rate and declining manufacturing rates are both associated with higher opioid death rates, such supports our “deaths of despair” hypothesis. Higher prescription rates will likely be a strong predictor for overdose deaths, particularly being applicable in the earlier years. We also can expect that states with higher opioid mortalities will show significantly higher spending in both Medi-care and Medi-caid sectors. We will simulate a scenario where the labor force participation rate remains constant since 2000, and we can expect this to reveal thousands of preventable deaths, as well as billions in avoidable public healthcare spending. These findings could highlight the importance of addressing root economic causes and prescribing patterns in mitigating this opioid crisis.  
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