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ABSTRACT 

 
 Since 1950 prime-age male labor force participation has steadily fallen in the United States. 

More recently, the country has been gripped by the opioid crisis as death rates due to overdoses 

have exploded since the turn of the century. The Appalachian region has been frequently 

discussed in the national media in regard to both the opioid epidemic and falling labor force 

participation rates. Using data from the Center for Disease Control and Prevention and the 

American Community Survey, this paper uses a fixed effects model to explore the association 

between opioid overdose deaths among prime-age males in the Appalachian region of the United 

States and their labor force participation. This model shows that there is a consistent and 

statistically significant association between prime-age male overdose death rates and a county-level 

labor force participation rate among prime age men. As federal, state, and local governments 

search for solutions to encourage work from a historically productive demographic and combat the 

public health crisis, there is a potential that effective policies in addressing one issue may spillover 

and improve the other as well.  
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INTRODUCTION 

 
J.D. Vance’s New York Times bestseller Hillbilly Elegy (2018)propelled Appalachia into 

the national discussion on socio-economic conditions. In the book, Vance relates the story of his 

family and his community of Middletown, Ohio and Jackson, Kentucky. Of the many themes 

running through the book, drug abuse is one. Joblessness, familial strife, and lack of opportunity 

are others. Vance saw how drug abuse is fueled by the lack of opportunity and the lack of 

opportunity by drug abuse. In academia, the Federal Reserve of Saint Louis reported that some 

employers were struggling to find workers sometimes because of  “candidates’ inability to pass drug 

tests or consistently report to work” (Saint Louis Federal Reserve 2017). The anecdotal stories that 

have floated around in the media about opioids and the economy are extremely disheartening as 

well.   

While the United States economy as a whole continues to recover after the 2008 recession, 

prime-age males (25-54 years old) have not fully recovered from the steady decrease in labor 

participation rates. Approximately 7.1 million prime-age males, traditionally a group with 

overwhelmingly strong employment numbers, have fallen out of the labor force (Chen, Hedegaard, 

and Warner 2014). The variety of explanations for the decline in labor force participation have 

been well documented (Hotchkiss and Rios-Avila 2013; Council of Economic Advisers 2016; 

Krueger 2017; Tuzemen 2018). Hypotheses attribute the decline in labor force participation to the 

effects of globalization, the decrease in union participation in the private sector, low-skilled 

immigration and advances in automation and technology, to name a few.  

 A more recent trend is the uptick in opioid-related drug deaths. According to the Center 

for Disease Control (CDC), overdose deaths from opioids (heroine and opioid pain relievers) have 

increased by 200% since the year 2000(Rudd et al. 2016). As a Goldman Sachs economist noted, 

“The opioid epidemic is intertwined with the story of declining prime-age participation, especially 



2 

 

for men, and this reinforces our doubts about a rebound in the participation rate some 

connections between high unemployment” (Krueger 2017). Depending on just how intertwined 

these two phenomena are can dictate public response. The opioid epidemic and the precipitous 

fall in labor participation rates in prime-age males have serious policy implications, primarily 

regarding the public health concern of mortality rates but also for economic well-being of both the 

individual and country.  

Counties in Appalachia have been particularly hard hit by both these phenomena and are 

of increased interest in understanding the relationship between decreased labor force participation 

and increased opioid abuse. Determining the causality of the opioid-labor-force relationship has 

been attempted, though without conclusive results (Currie, Jin, and Schnell 2018). It is plausible 

that some people dropped out of the labor force and started using opioids, contributing to the 

overdose numbers mentioned above. At the same time, the growing prevalence of opioids may 

prohibit people from joining or rejoining the labor market. This paper seeks to explore the 

relationship between opioid abuse and the labor participation rate in Appalachia using county-level 

data from the Census Bureau’s American Community Survey (ACS) and the Center for Disease 

Control and Prevention’s Mortality Detail File. I hypothesize an inverse relationship in which an 

increase in opioid overdose deaths is associated with a decrease in the labor force participation 

rate. If this relationship is indeed the case, the findings could help inform policy priorities in the 

region and potentially in other jurisdictions facing similar challenges. Variables such as opioid 

prescription rates, opioid overdose deaths, unemployment and labor participation rates, and 

demographic information along with sub-region fixed effects and year fixed effects are utilized to 

probe for a relationship between opioid abuse and labor participation rates. 
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BACKGROUND 

 
 The opioid epidemic has garnered a great deal of national media attention and was one of 

the few national issues addressed by the 115
th

 Congress in the form of the SUPPORT for Patients 

and Communities Act(Walden 2018). The bill includes measures to increase law enforcement and 

increase the number of treatment options available (Vesoulis 2018). The bill comes at a time when 

the increase in drug overdose deaths has continued to grow as shown in Figure 1.  

 

 

 

 

 

 

 

 

 

At the same time there has been an increase in opioids’ share of the number of overdose deaths. 

Figure 2 shows the gradual increase in the share of overdose deaths due to opioids, with particular 

focus on the increase between 2013 and 2014 as noted by Rudd et al (2014). 

Overdoses are not the only public health concern stemming from the opioid epidemic. 

Increased use of hypodermic needle use can spread of HIV through injection drug use. For 

example, a study in the New England Journal of Medicine linked an HIV outbreak in a small town 

in Indiana to the use of an injected opioid (Peters et al. 2016). Another study showed that an 

increase in opioid prescriptions and overdoses were two indicators that increased a county’s 

vulnerability to HIV for those who inject drugs (Van Handel et al. 2016). Clearly, overdose deaths 

Figure 1. Drug Overdose Deaths in Appalachia 
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are not the only adverse effect that the prevalence of opioid use and abuse can have on a 

community. Often, prescriptions for these drugs are considered to be a significant problem. In 

Appalachia, however, there has been a precipitous decrease in the number of retail opioid 

prescriptions since 2012 as shown in Figure 3. 

 

Figure 2. Opioid Overdose Death Share 

The falling labor force participation rate among prime-age males is of concern for a few 

reasons. First, prime age men are historically a productive group in the labor force. Secondly, if 

prime-age men are not working, the alternatives tend not to be positive. Alan Krueger observes that  

“this group expresses low levels of SWB [social well-being] and reports finding relatively little 

meaning in their daily activities” (Krueger 2017). Young men between 21 and 30 are more inclined 

toward leisure and prefer playing videogames to working (Aguiar et al. 2018). While there are 

productive activities outside the formal labor market such as keeping a household and raising a 

family, the prime-age male group is more inclined to indulge in long stretches videogames like 

Fortnite than in work. 
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Figure 3. Opioid Prescriptions in Appalachia 

It follows that there are reasons to encourage work beyond just macro-level productivity 

gains. Figure 4 shows the Appalachian region specifically and demonstrates that the labor force 

participation rate of all demographics has continued to fall over the past 8 years, even after a 

rebound from the 2008 recession. 

 

Figure 4. Labor Force Participation in Appalachia 

  These two simultaneous phenomena call for additional research as to if they may be 

connected in a meaningful way. Their consequences are more far reaching than might be 
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apparent at first glance, which only increases the importance of learning more about a potential 

connection. To this point, a fair amount of research has been conducted on each trend 

individually, with a few scholars who have started to examine connections.  

LITERATURE REVIEW 

 
A survey of the literature on the opioid epidemic and the decline in labor force 

participation is best done by taking each topic in turn. First, I provide a review of the literature 

surrounding the opioid epidemic, followed by a look at work on the labor force participation rate, 

the connection between public health and the labor market broadly, and finally papers that more 

explicitly make a connection between opioids and labor statistics. 

The Opioid Epidemic 

 Upon entering office, the Trump Administration quickly created a commission to examine 

the underlying factors on addiction and opioids, which published a report this past year (Christie et 

al. 2017) and have since passed the bipartisan opioid bill mentioned above. From 2000 to 2014 

opioid-related drug overdoses have increased 200 percent (Krueger 2017). Furthermore, Chen, 

Hedegaard and Warner (2014) present in a Center for Disease Control and Prevention data brief 

that poisoning is the leading cause of injury death, with drugs responsible for 90% of those deaths.  

They observe that “misuse or abuse of prescription drugs, including opioid-analgesic pain relievers, 

is responsible for much of the recent increase in drug-poisoning deaths”. Many of these opioids 

are prescribed. There is the possibility that friends and family share opioids as well. There has 

been some fall in recent years, but prescriptions and deaths rose from 2002 to 2010 and fell from 

2011 to 2013 (Dart et al. 2015). Much of the uptick in prescriptions is due to an increase in pain 

reports from the American public. Approximately 100 million Americans report living with 

chronic pain and Tompkins et al  (2017) give a thorough history of pain in the “fifth vital sign” era 

of medicine and discuss opioids and alternative treatments. More narrow research on drug 
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mortality has been done, such as focusing on the geographic variation in drug poisoning mortality 

rates (Ruhm 2017).  Opioid addiction and mortality rates have been demonstrated in the literature 

to be on the rise and a serious problem.  

The Declining Labor Force Participation Rate 
 

While the unemployment rate has neared the target 4 percent, this rate is determined by 

the proportion of those working and those “in the labor force”, meaning either working or actively 

looking for work. Importantly this number does not count those who have taken themselves out of 

the labor force; they are no longer looking for a job. America’s working population ratio has 

broadly decreased, and prime-age males are not in the labor force (NLF) at a staggering rate. 

Prime-age males are defined as those between 25 and 54 years old. This group is historically 

thought of as highly productive and active in the labor force. The fall from its high of 98% in 1954 

to about 88% today has serious implications for the economy (Council of Economic Advisers 

2016). Low-skill workers (those with a high school degree or less) have been hit the hardest and 

have seen their participation rates fall to 83% down from highs of 97% in the mid-20
th

 century. Italy 

is the only O.E.C.D. country with a lower male LFPR (Krueger 2017). It should be noted that in 

calculating the labor force participation rate, individuals who are institutionalized, whether in jail or 

for mental health reasons, are not considered. Explanations for the fall has been the subject of a 

robust set of research, some focusing on labor supply explanations, some labor demand 

explanations, and still others cultural explanations.  

On the supply side, the Council of Economic Advisers has undermined the hypothesis that 

men simply are choosing not to work. Government assistance programs are not easily available to 

this population, especially if they do not have children. In 2014, of the men not in the labor force, 

36% lived in poverty, which suggests that not working goes beyond simply having the capacity to 

not do so (Council of Economic Advisers 2016). In his 2016 book Men without Work, Nicholas 



8 

 

Eberstadt suggests that this may not be entirely true, given the gap between native and foreign born 

men in this age group it appears that native born men may have a higher reservation wage (2016, p. 

106). A Brookings overview of declining LFPRs notes the possibility of  “hysteresis”, a 

phenomenon of people dropping out of the labor force for such an extended period of time that 

they become unemployable upon their attempt to return (Krause and Sawhill 2017). Labor supply 

side causes are generally harder to identify, given that asking people why they are not in the labor 

force does not necessarily reveal the true nature of their absence from work.  

On the demand side, the relative wages of unskilled workers to workers with at least a 

college degree has decreased from a ratio of about .8 to .6 (Council of Economic Advisers 2016). 

Economic theory argues that as production functions become more flexible, technology and capital 

become cheaper and more available, and competition around the world increases, unskilled 

workers are more disposable. This depresses both quantity and wages. A number of scholars have 

explored this relationship in detail (Autor, Dorn, and Hanson 2013). 

Tuzemen echoes the CEA finding that the non-participation rate has fallen the most for 

men with less than a four year bachelor’s degree (Tuzemen 2018). He advances the polarization 

hypothesis that technology and trade have squeezed the number of “middle-skilled” jobs available. 

His paper suggests that 1.6 million men would have been employed in 2016 absent these factors; a 

3.6% point difference in the participation rate (Tuzemen 2018). While Tuzemen shows the 

declining LFPR since the mid-1990s, others have focused in on changes since the 2008 recession, 

using macroeconomic conditions to explain the changes. Hotchkiss and Rios-Avila observe that the 

general LFPR fell about 3.7% points between 2007 and 2012. Their decomposition model suggests 

that more than 100 percent of this fall can be explained by cyclical labor market conditions and 

that people’s behavior actually changed in the opposite direction preventing a greater drop than 
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their expectation (Hotchkiss and Rios-Avila 2013). This paper runs contrary to much of the 

literature, but also does not look more specifically at subgroups.  

The aforementioned Brookings report argues that technology and trade are not entirely to 

blame (Krause and Sawhill 2017). They note reports of lower levels of happiness among non-

working men, even compared to non-working women, perhaps because their time is not spent on 

domestic duties or childcare and are instead engaged in more leisurely activities like playing 

videogames (Krause and Sawhill 2017). They also begin to draw out the connection with disability. 

Only 4 percent of prime age men not in the labor force reported in 2016 that they didn’t work the 

previous year since they could not find work, with more than half citing being “ill or disabled” 

(Krause and Sawhill 2017). Alan Krueger describes his survey results that 20 percent of prime-age 

men struggle walking or climbing stairs, and 16 percent struggle with memory, decision-making and 

concentration. Half of this population take pain medication on a daily basis and more than half 

feel some pain (Krueger 2017).   

Nicholas Eberstadt’s book Men without Work takes an in depth look at the reasons, 

consequences, and details surrounding NLF men. He paints a statistical portrait of the typical non-

working prime-age male. He discusses five non-demand factors for their absence from the labor 

force. Additionally, points to the broader picture of LFPRs can be noted from criminal records 

and incarceration rates helps explain the collapse in LFPR more so than other western affluent 

societies (Eberstadt 2016, 131). As noted above, participation rates typically do not count 

institutionalized people such as those in mental hospitals or prison, but the United States has a 

large number of noninstitutionalized ex-criminals are part of the general population. This 

population is often passed over for jobs after their release, sometimes leading to their giving up on 

finding a job or returning to crime and potentially jail.  Eberstadt also considers historical factors 

since the post-War era and cultural factors such as LFPRs and marriage rates.  
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Declining Labor Market Conditions and Health 
 

While many have focused on the reasons for lower-participation rates, some have 

connected these to health outcomes. Job loss has been found to harm health and not just from the 

fact that sicker people are more prone to job loss (Strully 2009). Some have observed increased 

mortality related to closures of local plants (Browning and Heinesen 2012), poor cardiovascular 

health in Norway (Black, Devereux, and Salvanes 2015), and joblessness’ adverse effects on 

diabetes (Bergemann, Gronqvist, and Gubdjoirnsdotti 2011).  More recently, Pierce and Schott 

(2016) have looked specifically at areas effected by trade liberalization and the corresponding rates 

of suicide and related causes of death, particularly among whites and even more specifically among 

white males.  

 As previously noted, Case and Deaton’s work on morbidity related to suicide, overdoses, 

and alcohol use has shaped a great deal of the conversation, particularly in coining the term 

“deaths of despair” (Case and Deaton 2015). Despite falling mortality from heart disease, mortality 

has increased particularly among whites for those without a college degree, while their degree-

earning counterparts have seen their mortality fall. Case and Deaton’s given explanation points to a 

“cumulative disadvantage over life, in the labor market, in marriage and child outcomes, and in 

health, is triggered by progressively worsening labor market opportunities at the time of entry for 

whites with low levels of education” (Case and Deaton 2017). The potential contributing factors are 

many and mortality rates seem unlikely to change quickly, even with attempted policy changes. 

Case and Deaton do not see the opioid crisis as being caused by poor labor market outcomes. 

While the Princeton economists do not see opioid prevalence as the fundamental factor, it has 

made the situation much worse. Two recommended policy priorities are controlling opioids and 

attempts to counter the negative effects of a poor labor market on marriage (Case and Deaton 

2017). 
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Kreuger focuses heavily on the connection between the NLF male population and 

disability. As mentioned above, half of prime age NLF men take a pain medication every day. 

Interestingly, a follow-up survey showed that 40 percent report that pain prevents them from 

working a full-time job that they would be qualified for and almost two thirds of those who take 

pain medication report it is prescription. He finds via a regression analysis that labor force 

participation fell more in countries where more opioids were prescribed with controls on the areas 

share of manufacturing employment and standard demographics (Krueger 2017). The problem 

that much of this research finds is determining the direction of causality, if any. However, 

anecdotal evidence has been published in popular media such as in an NPR story (Joffe-Walt 

2013) or like in Hillbilly Elegy.  

Opioids and the Labor Market 
 

 While the anecdotal media stories and Krueger’s hypothesis are compelling, some scholars 

have sought to be explore the relationship further, potentially drawing out causality. In their 2017 

publication Hollingsworth, Ruhm, and Simon examine how deaths and Emergency Department 

(ED) visits stemming from opioids and other drugs vary with macroeconomic conditions. Using a 

fixed-effects approach and controlling for county and year level fixed-effects, they regress mortality 

and ED visit rate per 100,00 on unemployment, a proxy for macroeconomic conditions. They find 

that a one percentage point increase in the unemployment rate is associated with an opioid death 

rate rise of 3.6% and the overdose ED visit rate per 100,000 increases by 7%.  They show that 

these finding hold at the state levels and are stable across time levels. Interestingly, the findings are 

driven by overdoses and ED visits by whites (Hollingsworth, Ruhm, and Simon 2017). The 

correlation is intriguing but still does not consider reverse causality.  

 To attempt to fill the reverse causality, two separate papers have sought to identify 

instruments. Currie, Schnell and Jin(2018) examine the relationship between opioid prescription 
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rates and employment-to-population ratios between 2006 and 2014. They cleverly instrument for 

opioid prescriptions for younger ages using opioid prescriptions to the elderly. They also examine 

the reverse relationship estimating the effect of opioids on employment with a Bartik time shift 

tool. Their models suggest that opioids may actually allow more women to work and that there is 

no relationship for men. Their results suggest there is no simple causal relationship and that 

improving economic conditions would be unlikely to curb the opioid epidemic. They use data 

obtained from Quintiles IMS linked to the Quarterly Workforce Indicators and county population 

data from the U.S. Census.  

 Harris, Kessler, Murray, and Glenn use a different instrument along with different data and 

find a strong adverse effect on LFPs, employment-to-population ratios, and unemployment rates. 

They instrument variation in the concentration of high-volume prescribers by using Medicare Part 

D prescriber data. They use strong causal language due to their confidence in the exogeneity of 

their instrument. They find “a 10% increase in prescriptions causes a 0.56 percentage point 

reduction in labor force participation, similar to the drop attributed to the 1984 liberalization of 

Disability Insurance” (Harris et al. 2017). Like the previous papers, they use county level data for 

three reasons. One is the problem of diversion of prescriptions. Many illegal opioids are not 

purchased on a black market but are instead received (or taken) from friends and family. County 

level data helps capture the effects of per capita prescriptions. Secondly, counties may have specific 

policies in place to promote work or discourage substance abuse. Third, by aggregating data, 

broader conclusions can be drawn about the net impacts on the labor market (Harris et al. 2017). 

The authors do note that the relationship between opioid use, labor market outcomes and 

disability does become more complicated and are unable to separately examine the effects of 

disability and opioid use on labor market outcomes.  
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DATA DESCRIPTION 

 
To approach my research question examining the relationship between opioids and labor 

force participation rates I use data from the 5-year estimates of the American Community Survey 

(ACS) from the Bureau of the Census along with data from the Mortality Detail File from the 

Center for Disease Control and Prevention (CDC). The ACS provides reliable data on 

employment and demographic information at the county level. The Mortality Detail file provides 

ICD-10 codes for mortality and also allows for county-level analysis. 

The American Community Survey 5-year estimates are accessed through Social Explorer. 

The ACS is prepared by the Census Bureau and is a frequently used public data source. The 

Census Bureau breaks their questions into 4 categories: Social, Housing, Demographic, and 

Economic(Census Bureau 2018b). The 5-year estimates are a relatively new development and date 

back to 2009. This version, as opposed to the 1-year estimates or soon to be discontinued 3-year 

estimates are considered the most accurate and have the largest sample size in creation of their 

estimates. Importantly, the ACS includes FIPS county codes that uniquely identify counties and 

make matching with other data sets using county-years straightforward. 

The CDC provides the Multiple Cause of Death data file, a collection of county-level 

mortality and population data which spans 1999-2016 and collected by the Mortality Statistics 

Branch of the Division of Vital Statistics, National Center for Health Statistics, Center for Disease 

Control and Prevention (Census Bureau 2018a). The data is extracted from death certificates 

across the country, each of which identifies a single underlying cause of death by using the ICD-10 

coding system. Importantly for my purposes, the Underlying Cause of Death includes specific 

codes for those deaths caused by drug poisonings. The data also include demographic details and 

very specific data on the place and time of death, as well as if an autopsy was done. A limitation of 

the data is that sub-national data that represents fewer than 10 deaths is suppressed for 
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confidentiality reasons, limiting the specificity of the data, especially when looking at some county-

level drug related deaths.   

These two data sources are matched at the county level to explore the relationship between 

opioid overdoses and labor force participation rates. Following Harris et al.(2017) county-level 

stratification is desirable given count specific differences in policy as well as the benefit of being 

able to compare to data collected from the ACS. More specifically, I used the vast amount of data 

to narrow my research to look specifically at counties considered to be part of the region of 

Appalachia, which includes all of West Virginia and parts of Alabama, Georgia, Kentucky, 

Maryland, Mississippi, New York, North Carolina, Pennsylvania, South Carolina, Tennessee and 

Virginia. This area is of particular interest given narratives surrounding the opioid epidemic and 

those areas that are “hardest hit” (Stein 2018). The ACS data from 2009 to 2016 is matched with 

the Mortality Detail File on county years to provide a panel data set of eight years for 420 counties.  

HYPOTHESIS AND CONCEPTUAL FRAMEWORK 

 
Using the above two data sources I examined the relationship between labor force 

participation and opioid overdoses among prime age-males in Appalachia, where labor force 

participation is the dependent variable and opioid overdoses are the key independent variable. 

Given the literature I hypothesize that these two variables are inversely related (labor force 

participation decreases as opioid-related deaths increases). A univariate regression using just these 

two variables will not give much useable information. Additional covariates to combat omitted 

variable bias will be necessary. To identify useful covariates, we must think of observed variables 

that are correlated to both the labor force participation rate and the opioid overdose rate. A 

number of factors come to mind. The ACS dataset there are other variables that might help 

mitigate omitted variable bias. Some candidates include county proportions of people with a four-
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year degree (proxying for education), the proportion of the economy in manufacturing industries, 

and the percentage of people currently married. 

Even with the inclusion of these covariates, it would be unwise to claim a causal 

relationship between opioid abuse and labor force participation among prime-age males in 

Appalachia as it is difficult to eliminate all omitted variable bias in a multivariate regression. To 

attempt to explore a causal relationship, I will experiment potential models with fixed effects, or 

use a natural experiment approach by seeking a valid instrument that is both relevant to the 

number of opioid-related deaths among prime-age men and exogenous to the model. That is, a 

factor that is not related to labor force participation rates in any way except via the number of 

opioid-related deaths for prime age men. One potential candidate may be opioid-related deaths to 

those who are older than the 54-year old upper bound of the prime-age males. An area that 

struggles with opioid abuse likely sees relatively higher or lower rates of opioid deaths regardless of 

age group, making it a relevant variable. The number of opioid deaths of those older than 54 

seems unlikely to have a meaningful relationship with the labor force decisions of the younger 

group except for its relation to opioid related deaths of the prime-age group, suggesting it may be 

exogenous. This instrument will need to be explored in greater depth, but it has some potential.  

Additionally, my analysis focuses on the Appalachian region, which may have some unique 

characteristics that preclude findings from having high external validity. Other regions such as New 

England or the Rust Belt are not immune to the opioid epidemic and declining labor force 

participation rates. Research on a different region or perhaps using national data would be also be 

worthwhile but is not covered here and could be a fruitful route for future research. 

ECONOMETRIC MODEL 

To consider the effect of opioids on labor force participation, there are two approaches 

worth exploring. One model employs the opioid prescription rate per 100 people as the key 



16 

 

independent variable while the other uses the drug overdose rate per 100,00 people as the key 

independent variable. While not perfect, these models help differentiate the relationship of the 

retail prescription of opioids of being related to labor force participation versus the relationship of 

more dangerous use of opioids that results in overdose deaths. The general model takes the 

following form: 

Labor force participation(it) = β0 + β1(it) (Opioid deaths) + βk(it) (Controls)k +FEsubregion+ FEYear+ε 

where “i” reflects the county and “t” reflects the year 

The model controls for fixed-effects by sub-region and fixed-effects by year. I chose sub-region 

fixed-effects rather than county level fixed effects because the data is collected at the county level. If 

a county level fixed-effect is employed, any controls are kicked out of the model for collinearity 

reasons. The two fixed effects models allow us to control for a great deal of variation, which I 

discuss in more detail later. The final model uses the 16 plus labor-force participation rate as the 

dependent variable and the prime-age male overdose rate is the key independent variable. 

Before examining this specific model, three more general models using the full county 

LFPR are run. In the first specification, I look at the retail opioid prescription rate per 100 people 

as the key independent variable. This specification should give insight as to whether the rate of 

prescriptions, which proxies better for opioid use and not necessarily abuse, is associated to the 

labor force participation rate. In the second specification, the key independent becomes the rate of 

all drug overdose death.  Using all drug deaths allows for a comparison to the opioid death rate in 

the particular, which is the key independent variable in the third specification. Context and 

comparison to the population of prime-age males is the motivation for the four different 

specifications. 
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EMPIRICAL RESULTS 

 
Before the results of the empirical model is described, it is worth discussing some basic 

descriptive statistics for our most important variables of interest. The key dependent variable is 

labor force participation rate. On the right-hand side of our model drug overdose death rates for 

the counties as a whole, the prescription rate for each county, the death rate for prime age-males, 

and my calculation of the opioid death rates using ICD-10 codes are all of interest. Upon first 

glance of these summary statistics there are some details to note. The labor force participation rate 

for counties in Appalachia falls around 43%, which is well below the United States’ total labor 

force participation rate over a similar time period, which tends to hover in the low to mid-60s. The 

data also has a pretty broad range in the context of LFP rates with a low around 26% and a high 

near 65%. The prescription opioid rate variable is also of interest. These county-level retail 

prescription opioid rates are reported per 100 people. The Appalachian county average is more 

than a 120 prescriptions per person. In some county years, there were over 500 prescriptions being 

written per 100 people. The CDC also gives an estimated range of overdose deaths for each 

county year 2009 to 2016. These are all drug overdose deaths, but given that opioids were involved 

in 67.8% of all drug overdose deaths in 2017 their estimates can be helpful in getting a  sense of the 

scale of the problem (CDC Injury Center 2019). These ranges give a high estimate and a low 

estimate but will have the same standard deviation. The smallest number of estimated overdose 

deaths is 2, while the highest estimates are over 30 drug overdoses in a county. It should be noted 

that estimates over 30 are capped as “over 30”. In this case, I took a conservative approach and let 

both the high and low estimates equal to 30, despite the fact that both are likely greater than 30. 

Therefore, the estimated means and standard deviations are likely less than the reality. To look 

only at opioid overdoses, we look only at deaths from the ICD-10 codes that are related to opioids 
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in the variable opioid deaths per 100,000. 
1

  Here we can see a drop in the number of observations 

due to CDC policy to suppress data for confidentiality reasons when deaths are below 10 deaths 

per 100,000.  

Getting more granular in our group of interest, we can look at prime age male death rates, 

though we have far fewer observations, and only those whose rates are above 10 per 100,000. Still, 

there is enough variation (a standard deviation of 63. 5) in those rates above ten to warrant an 

investigation of this variable’s relationship to labor force participation more broadly and the prime 

age male labor participation rate specifically.  

Table 1. Summary Statistics of Key Variables 

Variable Description Observations Mean Standard 

Deviation 

Minimum Max 

lfpr Labor Force 

Participation Rate 

3,424 43.83 5.34 25.63 64.88 

rxrate Opioid prescription 

rate per 100 people 

3,350 121.66 63.44 .6 583.8 

lowestdeathrate Low estimated drug 

overdose death rate 

3,424 16.81 7.34 2 30 

highestdeathrate High estimated drug 

overdose death rate 

3,424 18.51 6.99 3.9 30 

opioiddeathrate Opioid Deaths per 

100,000 

1,198 29.30 18.50 5.58 141.16 

pam_deathrate Prime-age male 

estimated death rate 

per 100,000 

502 86.17 63.54 10.29 417.93 

Sources: CDC, Multiple Cause of Death Files, American Community Survey 

 

Before conducting a regression analysis and employing fixed effects models, a correlation 

matrix can be helpful in giving us some idea about potential relationships that we might expect in 

the univariate and multivariate regressions. I used pairwise correlation so as not to restrict our 

correlations to the minimum value of observations. The results are shown in Table 2. Notably, all 

of our opioid-related variables have a negative correlation with labor force participation to varying 

degrees. The prime age male opioid death rate has a relatively high correlation to the labor force 

                                                 
2 The CDC defines opioid related ICD-10 codes as X40-X44, X60-X64, X85, and Y10-Y14 (SAMHSA Center for 
the Application of Prevention Technologies 2018) 
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participation rate and to other estimated death rates. Additionally, only one end of the death rate 

estimate will be included in any regression estimates, as they vary together at either end of an 

estimated range, resulting in a near 1 correlation. Only one of these will need to be used as an 

independent variable since their variation moves together across county-years. 

Table 2. Correlation Matrix of Key Variables 

 lfpr rxrate lowestdeathrate highestdeathrate pam_deathrate 

lfpr 1.00     

rxrate -0.2458 1.00    

lowestdeathrate -0.4443 0.3507 1.00   

highestdeathrate -0.4265 0.3437 0.9978 1.00  

pam_deathrate -0.7090 0.4319 0.7111 0.6864 1.00 

Sources: CDC, Multiple Cause of Death Files, American Community Survey 

Univariate Results 
 To begin the analysis, I conducted simple univariate regressions. These results should be 

considered naïve given that they do not warrant a causal interpretation. For these coefficients to 

give the true causal effect, there would not exist another variable, either observed or unobserved, 

that is correlated with both the labor force participation rate and any of the measures of opioid 

use/abuse. That assumption is not one made here. The univariate analysis is merely the first step in 

exploring a potential relationship and scrutinizing our independent variable of interest. There are 

four univariate regressions included in this analysis. The first three use labor force participation 

rate as the dependent variable. The fourth looks more specifically at male 16-year-old plus labor 

force participation rate as the dependent variable. 

 The first model includes labor force participation on the left-hand side and prescription 

rate on the right-hand side. The results are shown below in Table 3. In the first regression (1) an 

additional retail opioid prescription per 100 people is associated with a .02 percentage point 
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decrease in the labor force participation rate. This estimate is significant at all conventional levels 

with a near zero p-value. The r-squared is very low. Given that the r-squared represents variation in 

the dependent explained by the independent variable and we are only including one variable in 

our model, this low score is not much of a concern. 

In the second regression (2), an additional opioid overdose death per 100,000 people is 

associated with a .17 percentage point decrease in the labor force participation rate. Table 3 

column 2 shows the coefficient on opioid deaths is significant at all conventional levels and displays 

a p-value near 0. The r-square of .394 suggests that almost 40% of the variation in labor force 

participation rate can be explained by the variation in the opioid death rate.  

The third regression (3) uses the high estimate of drug overdose deaths. Each additional 

drug overdose death per 100,000 is associated with a .326 percentage point decrease in the labor 

force participation rate. The coefficient of interest is significant at conventional levels with a near 

zero p-value. Again, the r-squared is low, with about 18 percent of the variation in labor force 

participation being explained by the variation in the opioid death rate. 

 As discussed in the literature, it is worth looking specifically at the male population, 

particularly those considered to be prime working age. Both their labor force participation rate and 

their opioid overdose rate will provide some addition insight. Once again, the labor force metric is 

on the left-hand side and the drug overdose rate will be the key independent variable. The results 

of this univariate regression are captured in column four.  An additional overdose death per 

100,000 males is associated with a .8 percentage point decrease in the labor force participation rate 

for individuals over age 16. The coefficient is statistically significant at conventional levels with a 

near zero p-value. This r-squared value is the highest of all of the univariate regressions, with 51% 

of the variation in the 16-year-old plus male labor force participation rate explained by the 

variation in the opioid overdose drug death rate. However, we only have 502 observations given 



21 

 

suppressed data when sorting by specific demographic characteristics. We can only think about 

those counties with male opioid drug deaths over 10 per 100,000.  Taken together, these four 

univariate regressions give us a baseline before adding variables that might be a source of omitted 

variable bias into a multivariate regression.  

Table 3. Univariate Regressions on Labor Force Participation 

 (1) (2) (3) (4) 

VARIABLES Labor Force 

Participation Rate 

Total 

Labor Force 

Participation Rate 

Total 

Labor Force 

Participation Rate 

Total 

% Male Population 16 

Years and Over: in 

Labor Force 

     

Opioid Prescribing 

Rate per 100 persons 

-0.0204***    

 (0.00176)    

Opioid Death Rate per 

100k 

 -0.170***   

  (0.00757)   

High death rate 

estimate per 100,000 

  -0.326***  

   (0.0130)  

Prime Age Male 

Overdose Death per 

100k 

   -0.0872*** 

    (0.00584) 

Constant 46.31*** 50.09*** 49.87*** 71.40*** 

 (0.229) (0.211) (0.246) (0.489) 

     

Observations 3,350 1,198 3,424 502 

R-squared 0.060 0.394 0.182 0.519 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

When these univariate results are compared to our pairwise correlations from above, we notice 

that the signs remain consistent in the ordinary least squares regression. Particularly, the signs do 

not change, providing more confidence in the consistency of our models. 

Multivariate Results 
 These univariate regressions do not provide a great deal of insight on any true relationship 

between the two variables. Instead, one should control for variables that may be both related to 

labor force participation and to opioid use or abuse to avoid omitted variable bias. An extremely 

effective way to accomplish this is through fixed effects. Entity fixed effects will allow us to control 

for any and all variables that are constant across time but vary by region. We are also able to 
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introduce a time fixed effect. The time fixed effect will allow us to control for any variable that are 

constant across entities but vary over time. While a county fixed effect could be used, other 

controls measured at the county level will be expelled from our model due to multicollinearity. 

Rather a measurement of sub-region can help control for those things that are specific to a sub-

region and do not change over time. The Appalachia Regional Commission breaks the counties of 

Appalachia into five sub-regions: Northern, North Central, Central, South Central, and Southern 

(Appalachian Regional Commission 2009). These five sub-regions will be used as the entities for 

our fixed effects.  

 The four univariate regressions serve as a reference point to begin our analysis. By adding 

fixed effects and additional controls we can see how the coefficients on our variables of interest 

hold up and change from the inclusion of controls. The first three models include the full county 

labor force participation as the dependent variable. The last model looks more specifically at our 

population of interest, prime age males. A comparison of these models will allow us to see if the 

prime age male population displays a different relationship (not necessarily a causal one) between 

opioid deaths and labor force participation.  

 The first model tested includes labor force participation rate by county as the dependent 

variable and opioid prescription rate per 100 people as the key independent variable of interest. 

We might be able to see a relationship between retail prescriptions and LFPR rather than deaths 

and LFPR. The univariate regression is reproduced in column one for comparison. When 

controlling for regional fixed effects, we see a move closer to zero in our coefficient, meaning our 

univariate results were negatively biased by the exclusion of sub-region-specific controls. The 

coefficient maintains significance at the alpha = .05 level and the magnitude and significance of the 

constant term do not change greatly. When we add time fixed effects in column three, the 
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coefficient again drops, though maintains a similar significance level below the .05 level.
2

 Our r-

squared is still very low albeit it the slight increase from 1% of the variation in LFPR explained by 

the model to 5%. Finally, including both time and fixed effects along with a handful of controls that 

would be related to both the labor force participation rate and potentially the prescription rate, we 

see that our coefficient maintains a similar value. Each additional retail prescription per 100 people 

the labor force participation rate is associated with a .009 percentage points. In other words, for 

every retail prescription per person we see a decrease in LFPR of a little less than 1 point, all 

controls in the model held constant. There is a large jump in predictive power in the full model as 

evidenced by the increase in the R-squared. However, we are not necessarily interested in the 

predictive power of a model but rather the robustness to controls of our estimate of the coefficient 

for opioid prescription rate. The addition of these additional controls did not have a large effect on 

our estimate of the coefficient on opioid prescription rate relative to the entity and time fixed 

effects model, consistently hovering around – 0.009. 

 

 

 

 

 

 

 

 

 

 

                                                 
2 2009 serves as the reference year for the time fixed-effect. 
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Table 4. Labor Force Participation Rate Model 1 
 (1) (2) (3) (4) 

VARIABLES OLS Fixed Effects Fixed Effects Full Model 

     

Opioid Prescription Rate -0.0204*** -0.00750** -0.00943** -0.00988** 

 (0.00176) (0.00256) (0.00255) (0.00342) 

2010.year   -0.776** -0.829* 

   (0.235) (0.299) 

2011.year   -0.879** -0.881* 

   (0.281) (0.327) 

2012.year   -1.110** -1.064** 

   (0.304) (0.370) 

2013.year   -1.673** -1.603** 

   (0.374) (0.485) 

2014.year   -2.473** -2.386** 

   (0.555) (0.673) 

2015.year   -2.815** -2.745** 

   (0.701) (0.827) 

2016.year   -2.600** -2.590** 

   (0.775) (0.885) 

% BA or More    0.305*** 

    (0.0586) 

% Married    0.249** 

    (0.0687) 

Number of Males in a Production Job    0.000348** 

    (9.58e-05) 

Constant 46.31*** 44.73*** 46.52*** 27.92*** 

 (0.229) (0.312) (0.625) (3.977) 

     

Observations 3,350 3,350 3,350 3,294 

R-squared 0.060 0.010 0.058 0.355 

Number of Regions  5 5 5 

Region FE  YES YES YES 

Year FE   YES YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

 

 We can also examine opioid deaths as the key independent variable, following a similar 

process with the univariate regression serving as a comparison point. Rather than looking only at 

the opioid retail prescription rate, which is a proxy for use, one can examine the opioid death rate 

which instead proxies for abuse. The results are shown in Table 5.  
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Table 5. Labor Force Participation on All Opioid Deaths 
 (1) (2) (3) (4) 

VARIABLES OLS Fixed Effects Fixed Effects Full Model 

     

Opioid Deaths per 100k -0.170*** -0.104*** -0.100*** -0.0574*** 

 (0.00757) (0.0172) (0.0178) (0.0110) 

2010.year   -1.115* -0.990* 

   (0.421) (0.431) 

2011.year   -0.761 -0.825* 

   (0.410) (0.374) 

2012.year   -1.292** -1.143* 

   (0.451) (0.533) 

2013.year   -1.714** -1.601* 

   (0.541) (0.631) 

2014.year   -1.950** -1.903** 

   (0.528) (0.598) 

2015.year   -2.063* -2.144* 

   (0.750) (0.812) 

2016.year   -1.244 -1.484* 

   (0.675) (0.668) 

% BA or More    0.270*** 

    (0.0526) 

% Married    0.189** 

    (0.0647) 

Male Workers in Production Industry    0.000197** 

    (6.06e-05) 

Constant 50.09*** 48.18*** 49.37*** 32.61*** 

 (0.211) (0.504) (0.730) (3.948) 

     

Observations 1,198 1,198 1,198 1,198 

R-squared 0.394 0.169 0.194 0.475 

Number of Regions  5 5 5 

Region FE  YES YES YES 

Year FE   YES YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The coefficient on opioid deaths estimated by the univariate regression appears to be 

robust to the inclusion of both time and entity fixed effects. The estimates also remain significant at 

the alpha = .01 significance levels. Each of these fixed effects models explain a little less than 20% 

of the variation in LFPR and have a consistent constant in the high 40s. The coefficient on opioid 

deaths per 100,000 people in column 3 shows that an additional opioid related death is associated 

with about a tenth of a percentage point decrease in labor force participation. In other words, 10 

opioid drug deaths per 100,000 are associated with a percentage point decrease in LFPR. 

However, the estimate on the opioid death coefficient halves after the inclusion of standard 

controls that might be related to both opioid deaths and LFPR. The same significance is 

maintained at all conventional levels, though the coefficient now needs a different interpretation. 
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An additional opioid overdose death per 100,000 is associated with a .05 percentage point 

decrease in the labor force participation rate, all controls and fixed effects in the model held 

constant. Ten additional deaths would be associated with a half percentage point decrease in 

LFPR.  

In the full model, the inclusion of controls adds to its explanatory power, explaining about 

47% of the variation in labor force participation. More concerning is the evidence of a negatively 

biased coefficient in the previous models that halves the estimate of our coefficient of interest. 

Additionally, our constant term falls a good bit, as the additional controls change the way we 

predict labor force participation. From these models alone, especially given the drastic change in 

the coefficient to the inclusion of controls and the fairly large magnitude, it would be unwise to 

make any causal statements about this relationship, though the magnitude and significance levels 

do make it one of interest.  

 One question may be if opioid deaths may appear different than looking at all drug deaths 

in a county. As mentioned above, drug overdose deaths have recently been driven by opioids, but 

examining all drug deaths per 100,000 as the key independent variable may differentiate opioids a 

bit. These results are presented in Table 6, below.  
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Table 6. Drug Overdose Deaths and Labor Force Participation 

 (1) (2) (3) (4) 

VARIABLES OLS Fixed Effects Fixed Effects Full Model 

     

Drug Overdose Death Rate per 

100k 

-0.326*** -0.185 -0.150 -0.168* 

 (0.0130) (0.0928) (0.0926) (0.0653) 

2010.year   -0.620** -0.601* 

   (0.212) (0.256) 

2011.year   -0.591** -0.491 

   (0.205) (0.239) 

2012.year   -0.662*** -0.477** 

   (0.0894) (0.159) 

2013.year   -1.003*** -0.792** 

   (0.129) (0.197) 

2014.year   -1.604*** -1.379** 

   (0.209) (0.313) 

2015.year   -1.715*** -1.483** 

   (0.288) (0.402) 

2016.year   -1.298** -1.103* 

   (0.341) (0.407) 

% BA or More    0.300*** 

    (0.0482) 

% Married    0.280*** 

    (0.0553) 

Male Production Workers    0.000385*** 

    (7.24e-05) 

Constant 49.87*** 47.26*** 47.54*** 27.53*** 

 (0.246) (1.718) (1.782) (2.872) 

     

Observations 3,424 3,424 3,424 3,368 

R-squared 0.182 0.055 0.068 0.378 

Number of Sub-regions  5 5 5 

County FE  YES YES YES 

Year FE   YES YES 
Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

This specification produces a fair amount of movement in the magnitude and significance 

of the coefficient of interest. In our univariate estimate, we explain 18% of the variation and have a 

fairly large and significant coefficient. When we add the entity and time fixed effects, the coefficient 

more than halves and loses its significance at conventional levels. Upon the inclusion of controls in 

the full model, we regain significance at the alpha = .1 level and the magnitude of the coefficient 

becomes more negative once again. The results from the full model can be interpreted such. An 

additional drug overdose per 100,000 people is associated with a .168 percentage point decrease in 

the labor force participation rate, holding the controls and fixed effects in the model constant. The 
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inclusion of controls allows the model to explain about 38% of the variation in labor force 

participation. Additionally, the constant experiences a significant drop, suggesting that our controls 

do a good bit of the heavy lifting in explaining variation. Again, the purpose of the model is not to 

have predictive power, but to accurately estimate the true coefficient on drug overdose deaths per 

100,000. With such movement in this coefficient, we cannot say that it is robust to the inclusion of 

additional controls. While the magnitude of the all drug death coefficient is bigger, its lack of 

significance and change across models makes it less reliable than the estimate on opioid deaths in 

the previous model. 

Finally, prime age males are examined. The ACS provides labor force participation rates at 

the county level for males 16 and above and using the CDC mortality detail file I calculated 

estimates for prime age male deaths due to opioids. However, it should be noted, once again, that 

death rates under 10 per 100,000 persons are suppressed and the following estimates only will 

include counties with a death rate greater than 10. There very well may be enough variation among 

these counties to be able to examine the effect of marginal deaths. The results of the model follow.  
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Table 7. Prime Age Male Labor Force Participation and Opioid Deaths 

 (1) (2) (3) (4) 

VARIABLES OLS Region FE Region and Year Full Model 

     

Prime-age male opioid deaths per 

100,000 

-0.0872*** -0.0612*** -0.0624*** -0.0368*** 

 (0.00584) (0.0115) (0.0102) (0.00507) 

2010.year   -0.0652 0.508 

   (1.264) (0.894) 

2011.year   -0.316 -0.291 

   (0.396) (0.416) 

2012.year   -0.616 -0.153 

   (0.592) (0.560) 

2013.year   -2.002* -0.896 

   (0.754) (0.794) 

2014.year   -1.671** -0.942 

   (0.569) (0.590) 

2015.year   -1.198 -0.560 

   (0.609) (0.784) 

2016.year   -0.0405 0.142 

   (0.944) (1.056) 

% BA or more    0.379*** 

    (0.0719) 

Males in production industry    0.000282* 

    (0.000108) 

% Married    0.560*** 

    (0.0815) 

Constant 71.40*** 69.16*** 70.03*** 29.24*** 

 (0.489) (0.991) (1.193) (5.984) 

     

Observations 502 502 502 502 

R-squared 0.519 0.241 0.258 0.633 

Number of Subregions  5 5 5 

Subregion FE  YES YES YES 

Year FE   YES YES 

Robust standard errors in parentheses 

*** p<0.01, ** p<0.05, * p<0.1 

 

The significance on the estimate for opioid deaths for prime age male stays consistent 

across all four specifications of the model, significant at an alpha level less than .01. The inclusion 

of regional fixed effects and year fixed effects pull down the magnitude of the estimate, making it 

slightly less negative, but not by a great deal. The constant is consistent across all of the first three 

specifications as well. Interestingly, less variation in prime age male labor force is explained by the 
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fixed effects models than the univariate specification. The full model explains 63% of the variation 

in prime age male labor force participation. In the full model an additional prime age male drug 

death per 100,000 is associated with a .0368 percentage point decrease in the labor force 

participation rate for men over 16 years old, holding time and sub-region fixed effects along with 

included controls constant. In other words, an additional 10 prime age male drug deaths per 

100,000 in a county is associated with a .368 percentage point decrease in the labor force 

participation rate, with the model fixed effects and controls held constant. The coefficient does not 

vary widely across specifications, though it does become less negative in the full model, suggesting 

that the exclusion of controls was negatively biasing the previous estimations. This evidence is not 

sufficient to make any causal claims about the relationship between the male labor force 

participation and prime age male drug deaths. It is, however, interesting to see that the null 

hypothesis that there is no relationship can be safely rejected in these specifications. 

 

DISCUSSION 

 
As the opioid epidemic rages on, it is worth considering how other public policy interests, 

such as the labor force participation rate, might be related to the crisis. This paper sought to 

explore the existence of a relationship between opioid abuse and labor force participation, 

particularly among prime age males in the Appalachian region of the United States. A fixed effects 

model is employed. Appalachian sub-region level fixed effects along with year fixed effects control 

for variation that is fixed across sub-region and variation that is specific to each year, respectively. 

The result of this model specification shows a consistent and statistically significant association 

between the two key variables such that an additional opioid death per 100,000 for 25-54-year-old 

males was associated with a 0.03 percentage point decrease in the labor force participation rate of 

working age men (16 and older).  Looking more broadly, the previous three specifications resulted 



31 

 

in a negative association between opioid prescriptions and labor force participation by county, 

opioid overdose deaths, and drug overdose deaths in general and labor force participation rates.  

 The magnitude of the association does not seem particularly large and the explanatory 

power across the specifications are moderate, but the broader context makes the relationship 

worth considering further. There are many economic variables that would be related to labor force 

participation and would do a better job of predicting a county’s labor force participation. In fact, a 

large percentage of the variation is probably explained by these other factors, which makes the 

small percentage of variation left to be explained minimal. Therefore, any of that remaining 

unexplained variation not related to standard prediction that we can investigate is valuable.  

 Initially, I hypothesized that there would be a negative association between the variables of 

interest. An increase in prime-age-male opioid death rate would be associated with a decrease in 

labor force participation rate. This prediction was born out by the model. In the investigation of 

prime-age males in Appalachia, the full fixed effects and controlled specification yields a coefficient 

of -0.0368 that is statistically significant at conventional levels. At first glance, the magnitude 

appears pretty small. But this magnitude is in terms of a single opioid overdose death per 100,000 

in the population. Considering every 10 opioid deaths per 100,000 would yield an associated 0.3 

percentage point change in their labor force participation rate. General labor force participation 

rates in the county range from about 25% to about 65%. Given that range of about 40 percentage 

points, even less than 1 percentage point changes in the rate are worth noting.  

 While this result is fascinating, it should not be overstated. Given that there are lots of 

potential variables that are related to both prime-age male opioid deaths and to their labor force 

participation rate, there is a possibility that the coefficient is biased and does not give the true 

causal effect. Therefore, this study makes no causal claims, but rather claims about a consistent 

association that is robust to multiple model specifications including sub-region and year fixed 
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effects. As policymakers continue to confront the realities of the opioid epidemic, it is worth 

considering this consistent association and the secondary economic benefits that might result from 

addressing the opioid epidemic. Regardless of the broader findings,  there are still employers 

reporting that they are unable to fill jobs as they rarely interview applicants who are able to pass a 

drug test (Calmes 2017). Even those that can overcome drug addiction then struggle to find a job 

(Bernstein 2018). Policies that combat the opioid epidemic would save lives while simultaneously 

increasing the level of available labor, especially among prime-age men, who are historically active 

in the labor force. On the other hand, making it easier for former addicts to return to the labor 

force can prevent them from slipping back into addiction, preventing further drug-deaths and 

related public health costs and concerns. For example, some states like New Hampshire have 

encouraged employers to designate themselves as “recovery friendly” workspaces in an effort to 

help former workers return to the labor force (Schuman-Olivier and Sundaram 2018). 

“Unintended consequences” are often considered policy debates, which is prudent. Generally, 

these considerations skew towards negative unintended consequences. However, positive side 

effects of policies can also exist. Programs that explicitly address expanding labor force 

participation or employment can plausibly enjoy the added benefit of combating opioid abuse and 

vice versa.  

 Currie, Jin, and Schnell (2018) found no significant relationship in their instrumental 

variable specification examining prescription rates and labor force statistics. They also were looking 

more strictly at opioid use manifested through prescriptions rather than opioid abuse. In fact, their 

findings even showed some positive relationship between opioid use for women and their labor 

force participation, suggesting that opioids may enable women who might not otherwise be a part 

of the labor force to join it. This difference relative to my findings is not all that concerning, given 

the broader range of data and the focus on prescription rates rather than deaths. Again, their 



33 

 

conclusion is that absent a causal relationship improved economic conditions would be unlikely to 

combat the opioid epidemic.  

 Harris, Kessler, Murray, and Glenn (2017) draw similar conclusions examining different 

data and employing a different instrument than Currie et al. Their findings are more in line with 

my estimates, though again, they are looking explicitly at use as measured by prescription rates 

rather than abuse as measured by deaths. Also, they estimate the opposite effect, in that they are 

looking at how changes in the unemployment rate increases the use of opioids.  

 A different paper on the subject finds that the opposite, though more closely mirrors our 

setup. Hollingsworth, Ruhm, and Simon (2017) find that opioid abuse manifested by Emergency 

Department hospital visits is associated with a lower unemployment rate. Their fixed effects model 

estimates a one percentage increase in unemployment is associated with a 3.6% increase in the 

death rate and a 7% increase in emergency department increases.  While my findings are 

consistent with this relationship, they are not as broad in magnitude.  

 More recently, the Cleveland Federal Reserve Board has implied “that prescription opioids 

can account for 44 percent of the realized national decrease in men's labor force participation 

between 2001 and 2015.” (Aliprantis, Fee, and Schweitzer 2019). This sort of estimate is eye-

opening, and beyond any type of claim that this paper can reasonably make. Even so, it is helpful 

in placing this paper in context of contemporary work on the subject. 

CONCLUSION 
 

 In general, my findings are about average in relation to the existing literature on the 

relationship between opioid epidemic and labor force participation when applied to the specific 

subset of prime age men in Appalachia. While other studies tend to focus on the country as a 

whole this paper examines an area and demographic of interest in the national media discussion. 
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However, it does not appear that any association between opioid deaths and labor force 

participation is exceptional relative to broader studies.  

 One of the limitations in this study is the Center for Disease Control and Prevention’s 

policy to suppress data at low numbers. As data is further segmented by age and sex, there are 

fewer deaths by county. Once this number falls below 10 deaths in a county, the CDC’s 

confidentiality policies force the data to be suppressed. Therefore, when the data was segmented to 

prime age men, a fair number of potential observations are lost. Additionally, the observations that 

remain tend to be at the higher end of the range of opioid related deaths. There is still additional 

variation, but the loss of the low end of the variation is unfortunate. Additionally, there are few 

opioid-related drug deaths within the older-age male demographic, thereby undermining the 

viability of an instrument that would model the framework put forth by Currie et al. Had this data 

been available a potential model would be to instrument older male opioid-related deaths for 

prime-age-male deaths. Of course, there are plausible concerns about exogeneity in such a model 

but employing a viable instrument would likely give insights into a potential causal relationship 

between the two variables of interest.  

 Despite these limitations, my fixed-effects model is consistent in showing an association 

between opioid deaths of prime-age men and their labor force participation rates. This finding 

could be even further cemented if one could gain permission to examine unsuppressed CDC data, 

such an instrument described above could be employed. This is one potential route for further 

research. Additionally, more specific regions could be explored in much the way that Appalachia 

was the focus of this study. For example, New England also has some areas where opioid abuse 

has drastically increased. More regional and local examinations of this problem may allow for 

more targeted policy prescriptions.  
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 Additionally, as all levels of government enact policies to combat the opioid crisis, research 

on the effectiveness of these programs will be necessary. The “recovery friendly” workplaces of 

New Hampshire would be one such policy to evaluate. The response to the crisis and its relation 

to economic and labor force indicators will be an area rich for research, both at the hyper-local and 

national levels. Current research rightly tends to focus on the existence of a relationship between 

labor market indicators and opioid use and abuse. But as the situation evolves future research 

should focus on both that relationship and its interaction with a range of policy interventions. 
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APPENDIX 
 

FIGURE A1. LABOR FORCE PARTICIPATION AND DRUG OVERDOSES 
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FIGURE A2. DRUG OVERDOSES AND UNEMPLOYMENT ACROSS THE U.S. 
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FIGURE A3. OPIOID DEATH RATE BY STATE 
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FIGURE A4. OPIOID DEATHS BY REGION 
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FIGURE A5. WEST VIRGINIA COUNTIES PRESCRIBING RATES AND DEATHS 
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