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Abstract

Background: The United States (U.S.) is experiencing an ongoing opioid crisis. Economic 

burden estimates that describe the impact of the crisis are needed when considering federal and 

state resources devoted to addressing overdoses. In this study, we estimate the societal costs for 

opioid use disorder and fatal overdose from all opioids in 2017.

Methods: We estimated costs of fatal overdose from all opioids and opioid use disorder based on 

the incidence of overdose deaths and the prevalence of past-year opioid use disorder for 2017. 

Incidence of fatal opioid overdose was obtained from the National Vital Statistics System; 

prevalence of past-year opioid use disorder was estimated from the National Survey of Drug Use 

and Health. Costs were estimated for health care, criminal justice and lost productivity. Costs for 

the reduced quality of life for opioid use disorder and life lost due to fatal opioid overdose were 

valued using U.S. Department of Health and Human Services guidelines for valuing reductions in 

morbidity and mortality.

Results: Costs for opioid use disorder and fatal opioid overdose in 2017 were estimated to be 

$1.02 trillion. The majority of the economic burden is due to reduced quality of life from opioid 

use disorder and the value of life lost due to fatal opioid overdose.

Conclusions: These estimates can assist decision makers in understanding the magnitude of 

opioid use disorder and fatal overdose. Knowing the magnitude and distribution of the economic 

burden can inform public policy, clinical practice, research, and prevention and response activities.

Keywords

Opioid; use disorder; overdose; costs

1. Introduction

The United States is experiencing an ongoing overdose crisis. The nature of the crisis is also 

changing rapidly. There have been three distinct waves of the crisis. A marked increase in 

overdoses involving prescription opioids began in the late 1990s. Heroin overdose death 

rates started to climb in 2010. Since 2013, there has been a marked increase in fatal 
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overdoses involving synthetic opioids such as illicitly made fentanyl (Scholl et al., 2019), 

although rates of opioid use disorder have remained relatively stable (US Department of 

Health and Human Services, 2018). There is evidence that illicitly manufactured fentanyl, an 

extremely powerful opioid, is responsible for the recent increase in opioid overdose deaths 

(Dowell et al., 2017).

Economic burden estimates that describe the impact of the opioid crisis can be useful 

information for decision makers when considering the amount of resources devoted to 

addressing it. It is important for these estimates to demonstrate both the overall magnitude of 

the problem and how it effects specific parts of the economy. For example, decision makers 

in health care will need to know how they are impacted by increases in costs for treatment. 

Employers may be particularly interested in how the productivity of workers are affected. 

While these types of tangible financial considerations are important, to understand the 

broader impact of the crisis on society it is also necessary to attempt to quantify the impact 

of the crisis on the overall value lost from increased morbidity and mortality.

Several studies have estimated the economic impact of opioid use disorder and fatal opioid 

overdose (Birnbaum et al., 2006; Birnbaum et al., 2011; Rice et al., 2014). Most of these 

studies have focused on the component of the crisis related to prescription opioids. For 

example, Florence, et al. (2016) estimated that the economic burden of prescription opioid 

use disorder and fatal overdose in 2013 was $78.5 billion (Florence et al., 2016). The 

components of this estimate included health care, criminal justice, and lost productivity. A 

2017 report from the President’s Council of Economic Advisers (CEA) (CEA, 2017) pointed 

out that the methods used in the Florence, et al. study did not measure the full social impact 

of fatal overdoses. In order to measure these costs, CEA included a value for lost life that 

incorporated the concept of “willingness to pay” for reductions in mortality risk - the value 

of a statistical life (VSL). The CEA report also expanded the valuation to all cases of opioid 

use disorder and opioid overdose and estimated an overall economic impact of 

approximately $500 billion for 2015. This report, however, did not measure the value of 

quality of life lost by opioid use disorder. Also, the number of fatal overdoses has risen 

substantially since 2015 (Scholl et al., 2019).

In this study, we estimate the costs for opioid use disorder and fatal overdose from all 

opioids (both prescription and illicit) for 2017. We extend the analysis to measure the value 

of reduced quality of life for opioid use disorder. These estimates provide an up-to-date 

understanding of the overall economic impact of the crisis. The expanded valuation methods 

used also provide the fullest accounting to date of the impact of the crisis.

2. Methods

2.1 Overview

We calculated cost estimates of fatal opioid overdose and opioid use disorder based on the 

incidence of opioid overdose deaths and the prevalence of past-year opioid use disorder for 

calendar year 2017 using a societal perspective. Societal costs include both the cost for 

persons experiencing overdose or use disorder, and costs incurred by society in general, such 

as criminal justice related costs. Costs calculated for opioid use disorder are annual costs, 
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while costs for fatal cases are lifetime costs discounted to 2017 present value at a rate of 3%. 

We used the most recently available year of data for all cost components. When the most 

recent year of data available was earlier than 2017, costs were inflation-adjusted to 2017 

dollars.

Our measure of the 2017 incidence of opioid overdose deaths came from the United States 

National Vital Statistics System mortality file (Centers for Disease Control and Prevention 

and National Center for Health Statistics, 2018). Cases were identified first using the 

underlying (X40-X44,X60-X64,X85,Y10-Y14) and then multiple cause of death (T40.0-

T40.4, T40.6) International Classification of Diseases, Tenth Revision (ICD-10)codes. This 

includes all opioid-related overdose deaths regardless of intent (intentional, unintentional, 

homicide, or undetermined). Prevalence of past-year opioid use disorder was measured using 

the 2017 National Survey on Drug Use and Health (NSDUH) (Center for Behavioral Health 

Statistics and Quality, 2018). The NSDUH is a nationally representative sample of the U.S. 

civilian noninstitutionalized population ages 12 and older. The survey collects detailed 

information on substance use, including a questionnaire that identifies opioid use disorder 

(opioid abuse or dependence) based on questions similar to the Diagnostic and Statistical 

Manual of Mental Disorders, 4th edition (DSM-IV) (American Psychiatric Association, 

1994). The survey also collects detailed data on health insurance coverage during the year, 

and basic demographic information such as gender and age. This information was used in 

assigning health care costs and lost productivity costs to opioid use disorder cases, as 

described in more detail below. Survey weights were used to estimate nationally 

representative population totals for cases of opioid use disorder. Details of all calculations 

presented below may be found in the electronic appendix that accompanies this study.

2.2 Health Care Costs

Health care costs were taken from estimates in a previously published study and inflated to 

2017 dollars (Florence et al., 2016). The original source study used a matched case-control 

design to estimate the impact of opioid use disorder diagnoses on health care spending. This 

design was implemented using the de-identified IBM MarketScan® Research Databases 

(IBM, 2013) for commercial, Medicaid and Medicare health plan enrollees for the years 

2012–2013. Matching controlled for basic demographic variables, health status was matched 

based on the Charlson comorbidity index and health care costs prior to use disorder 

diagnosis, and regression models controlled for skewness in the expenditure data. The 

resulting cost estimate is the increase in annual health care costs associated with opioid use 

disorder. This includes direct treatment costs for the disorder (such as medically-treated 

nonfatal overdoses) as well as more general health care costs associated with the disorder 

(e.g. increased office visits).

The increased medical cost associated with opioid use disorder was then multiplied by the 

relevant number of persons with opioid use disorder derived from the NSDUH for each 

insurance coverage category reported in the survey data (Private, Medicare, Medicaid, 

CHAMPUS/VA, other and uninsured). CHAMPUS/VA and other categories were assigned 

costs for private coverage. Costs for the uninsured were imputed using the method described 

in a previously issued report from the Kaiser Family Foundation (Coughlin et al., 2014).
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Not all treatment for substance use disorder is funded by health insurance, so additional 

costs of treatment for other programs such as Substance Abuse and Mental Health Services 

Administration (SAMHSA) block grants and private foundation funding were estimated by 

identifying non-insurance-based federal (e.g. SAMHSA block grants, Department of 

Veterans Affairs, etc.), state and local (e.g. non-Medicaid programs funded through mental 

health and substance abuse agencies), and private (e.g. philanthropic and other nonpatient 

revenue sources) expenditures on treatment for substance use disorder (Substance Abuse and 

Mental Health Services Administration, 2014). These costs were multiplied by the share of 

past-year opioid use disorder cases as a share of all past-year substance use disorder cases in 

the 2017 NSDUH.

2.3 Crime Related Costs

We updated the criminal justice costs using identical methods to those in Florence, et al. 

(2016), but using more recent data sources. This method consists of using reported criminal 

justice spending for drug crimes and multiplying that number by the share of past-year 

opioid use disorder cases from NSDUH. Criminal justice costs consisted of four 

components: (1) police protection, (2) legal and adjudication, (3) correctional facilities, and 

(4) property lost due to crimes. We obtained spending data on police protection, legal and 

adjudication activities, and correctional facilities from the Justice Expenditure and 

Employment Extracts, 2015 – Preliminary (Bronson, 2018) and data on property lost due to 

crimes from the Crime in the United States 2016 (United States Department of Justice, 

2016). We estimated the ratio of arrests for the components of police protection and legal 

and adjudication (Drug Enforcement Administration, 2018; Harwood et al., 2004; United 

States Department of Justice, 2016; Substance Abuse and Mental Health Services 

Administration, 2018), the ratio of incarcerations for the correctional facilities component 

(Carson, 2018), and the ratio for the component of property lost due to crimes.

2.4 Lost Productivity Costs

To value lost productivity, we followed the same methodology as Florence, et al. (2016), but 

extend the analysis to both illicit and prescription opioids. We measure lost productivity 

costs from: (1) premature death from opioid overdose, (2) reduced productive hours for 

opioid use disorder, and (3) incarceration related to opioids. Costs for overdose deaths were 

estimated in the CDC’s WISQARS™ (Web-based Injury Statistics Query and Reporting 

System) cost module (Centers for Disease Control Prevention, 2015). Lost productivity from 

fatal overdoses was estimated using the costs of all poisoning deaths in WISQARS™. Lost 

productivity in WISQARS includes the value of lost salary and fringe benefits, and well as 

the loss of household production (Lawrence et al., 2014).

In calculating lost productivity for opioid use disorder, we used an approach that values the 

loss of “productive hours” and employs updated estimates of the value of productive hours 

for the U.S. population (Gross et al., 2018). This value then was multiplied by the 

percentage reduction in productivity attributable to opioid use disorder (17% for males and 

18% for females (National Drug Intelligence Center, 2011)), and finally summed over values 

across all gender and age groups. The prevalence of opioid use disorder cases for each 

gender and age group were tabulated from the 2017 NSDUH, then multiplied by the 
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corresponding per person annual production value of U.S. population (Gross et al., 2018) 

which was inflated to 2017 dollars.

To calculate lost productivity due to incarceration, we first used the numbers of inmates 

incarcerated for crimes attributed to opioid use disorder at federal, state, and local levels in 

2016 (Carson, 2018; Drug Enforcement Administration, 2018), following the same 

apportionment method described above for criminal justice costs. After estimating the 

numbers of federal, state, and local inmates incarcerated for crimes attributed to opioid use 

disorder, we then multiplied those numbers by the per person annual production value of the 

U.S. population inflated to 2017 dollars.

2.5 Valuation of Lost Quality of Life and Life Lost

To estimate the value of lost quality of life due to opioid related morbidity and life lost due 

to fatal opioid overdose, we followed recently issued guidelines for regulatory impact 

analysis by the U.S. Department of Health and Human Services (HHS) (Office of the 

Assistant Secretary for Planning and Evaluation, 2016). These guidelines were issued to 

assist agencies that are required to evaluate the overall costs and benefits of proposed 

regulations. The guidelines recommend using measures of lost quality of life and the VSL 

that are specific to the outcome being analyzed, when feasible. The rationale for this is that 

the preferences of the U.S. population for reducing the risk of morbidity and mortality may 

differ by the cause and population affected. However, the guidelines provide consensus 

estimates of a VSL, discounted to present value at a rate of 3%.

For opioid use disorder, we calculated the lost health-related quality of life (HRQOL) per 

person compared to a person without opioid use disorder based on weights developed to 

estimate the effect on HRQOL for persons with opioid use disorder (Wittenberg et al., 

2016). These HRQOL weights are based on a survey of 1,178 participants from the US 

population to assess the reduction in quality of life based on whether or not a person with 

opioid use disorder was currently using opioids either by injection or prescription opioid 

misuse (medication assisted treatment is not considered drug use), was currently in the 

initiation stage of treatment for opioid use disorder, was in the stabilization stage of 

treatment, or was in remission. Since the stage of treatment is not available in the NSDUH 

survey responses, we used the mean HRQOL weight across the treatment categories to 

assign weights to the “in treatment” group. HRQOL weights are defined on a scale from 0 

(death) to 1 (perfect health). The reference study assigned a weight of 1 to a person with no 

history of opioid use disorder, and estimated weights for each defined category of treatment 

status, drug use, and injection status. Specific HRQOL weights used and detailed 

calculations are available in the electronic appendix.

We estimated the number of persons that met each category for the HRQOL weights using 

2017 data from the NSDUH. We estimated the number of opioid use disorder cases and 

defined four stratification categories of users by treatment status, current opioid use 

(excluding medication assisted use disorder treatment), and injection drug use status, within 

the previous 12 months. We multiplied the value of the HRQOL decrease by the VSLY value 

provided in the HHS Guidelines, updated for income growth and inflation to 2017 dollars 

(VSLY=$517,324; details included in electronic appendix).
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The value of life lost due to opioid overdose was determined by multiplying the number of 

overdose cases by the consensus VSL estimates for 2017 (VSL=$10.1 million). Our total 

valuation of economic burden of opioid use disorder and fatal overdose is therefore the sum 

of the HRQOL/VSL valuation, health care and substance use disorder treatment cost, 

criminal justice and lost productivity. Detailed data and calculations for all estimates are 

available in the electronic appendix.

2.6 Sensitivity Analysis

Calculation of the economic burden in this study uses data from a variety of sources, so it is 

not possible to directly estimate a traditional confidence interval for the estimates. In order 

to demonstrate the sensitivity of our analysis to changes in model parameters, we conducted 

probabilistic simulations of the various cost categories. Cost categories that used estimates 

of the number of persons with opioid use disorder used a Pert distribution centered at the 

estimated number of persons, and the 2.5% and 97.5% cutoffs based on the confidence 

interval for the estimate. Components that used published results with a reported standard 

error or confidence interval, such as the QALY weights for opioid use disorder, assumed a 

normal distribution with the reported estimate as the mean and the variance defined by the 

reported standard error or confidence interval. For model inputs that did not have a reported 

confidence interval, we assumed a Pert distribution that varied the input by +/− 10%. We 

then conducted a simulation with 10,000 replications and report a 95% prediction interval 

[PI] that is at the 2.5% and 97.5% cutoffs of the distribution of estimates in the simulation. 

Distribution assumptions were made to provide a simulation using a range of plausible 

values of the model parameters but are not necessarily the actual distributions of the 

underlying variables.

We also examined the sensitivity of our results to the use of a number of alternative 

assumptions and data sources. For example, a number of recent studies have examined the 

impact of opioid use disorder on health care spending. We used results from a recent study 

that estimates health care costs across a variety of health care payers to examine how these 

more recent estimates affect our results{Davenport et al., 2019}.

To examine the sensitivity of our results to various estimates of a VSL, we calculated a 

range for HRQOL lost and life lost using the low and high values of a VSL provided in the 

HHS Guidelines. We also estimate the burden using alternative weights of the HRQOL lost. 

The alternative weights were chosen by reviewing a range of estimates of HRQOL estimates 

for study subjects with opioid use disorder in studies of the cost effectiveness of various 

types of use disorder treatment. The weights used were chosen to represent the range of 

reductions to HRQOL in these studies. The low end of these alternative measures compared 

scores on the EQ-5D for persons with opioid use disorder who were in treatment to those 

who were not (Woody et al, 2008). The high end of these measures used the Australian 

Quality of Life instrument (AQoL), and compares study subjects at baseline to their scores 

taken at various intervals over the course of treatment{Harris et al., 2005}. We use these 

alternative measures as a sensitivity analysis, and not as our primary results, because both 

instruments lacks specificity to the condition being studied, and the populations studied were 

limited to subsets of the population of persons with opioid use disorder (e.g. only those who 
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use heroin). Finally, previous research has shown that both fatal opioid overdose (Ruhm, 

2017) and opioid use disorder (Barocas et al., 2018) is likely undercounted in the data 

sources we used. To examine the sensitivity of our results to the undercount of fatal overdose 

cases, we estimated costs using results of a recent study that used contributing cause of death 

data to classify opioid overdose deaths, which showed this increased the number of deaths 

by 28% (Boslett et al., 2020).

Opioid use disorder can be undercounted because the NSDUH surveys the 

noninstitutionalized population, which will exclude incarcerated persons. The homeless 

population will also likely be missed by household-based surveys. Both of these populations 

have been shown to have high rates of substance use disorder (Barocas et al., 2018). We 

examine the sensitivity of our results to including these populations in our estimate of opioid 

use disorder costs. We estimated the number of incarcerated persons by using data on the 

incarcerated population (Bronson and Carson, 2017) and the share of this population 

estimated to have substance use disorders (National Institute on Drug Abuse, 2020). We 

estimated the number of homeless persons by using estimates of the homeless population 

(Addiction Center, 2020) and the share of this populations with substance use disorders. For 

both the incarcerated and homeless populations with substance use disorder, we attributed 

the share with opioid use disorder by using the share of opioid use disorder as a share of all 

substance use disorders from the 2017 NSDUH.

3. Results

Table 1 reports the estimated number of persons with past-year opioid use disorder, and the 

number of fatal overdoses involving opioids (prescription and illicit) in 2017. There were 

approximately 2.1 (95% confidence interval [CI] 1.9 to 2.4) million persons ages 12 years 

and older with an opioid use disorder, and 47,600 fatal opioid overdoses.

The economic burden of opioid use disorder and fatal opioid overdose is presented in Table 

2. The overall economic burden totaled approximately $1,020.7 billion (95% PI $967.2 to 

$1,075.7 billion) in 2017. Slightly less than half of these costs were attributable to opioid 

use disorder ($471.0 billion (95% PI $417.8 to $525.7billion)). Almost $35 billion of the 

costs were associated with health care ($31.3 billion (95% PI $25.2 to $37.4 billion)) and 

opioid use disorder treatment ($3.5 billion (95% PI $3.4 to $3.7 billion)). Approximately 

$23 billion are related to criminal justice spending ($14.8 billion) and lost productivity of 

incarcerated individuals ($7.8 billion). Lost productivity, for individuals with opioid use 

disorder ($23.5 billion) and fatal opioid overdose ($68.7 billion), together accounts for over 

$92 billion.

By far the largest components of the overall economic burden, however, are the value of 

reduced quality of life from opioid use disorder ($390.0 billion) and life lost to opioid 

overdose ($480.7 billion). These two cost components account for over 85% of the total 

economic burden.

The results of our sensitivity analysis are presented in the Figure. The figure is arranged to 

show the relative impact of different scenarios on our estimates. Using and alternative source 
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of health care cost data has the smallest impact on the estimates (from $1,020.7 billion to 

$1,020.9 billion). Including estimates of the incarcerated and homeless populations with 

opioid use disorder has a smaller impact ($1,020.7 billion to $1,046.6 billion) than adjusting 

for the undercount of fatal cases ($1,020.7 billion to $1,174.6 billion). Our baseline 

estimates fall within the range of estimates produced by using HRQoL weights from generic 

instruments ($820.1 billion to $1,073.3 billion). Our results are most sensitive to the choice 

of values for the VSL and VSLY. At the low estimate of a VSL/VSLY from the HHS 

guidelines, the overall economic burden is $556.0 billion, and at the high value of the VSL/

VSLY, the overall burden is over $1,480.4 billion.

4. Discussion

This study identified a substantial amount of economic value lost due to the opioid crisis in 

2017. Slightly more than one-half of the cost is associated with fatal overdoses. This is a 

change from previously published estimates, where a large share of costs was attributable to 

opioid use disorder (Birnbaum et al., 2011; Florence et al., 2016; Rice et al., 2014). This 

difference with previous estimates is primarily because this study uses the value of a 

statistical life to value the loss of life from fatal overdose. The current study also expands on 

the previous literature by assessing the value of lost quality of life from opioid use disorder. 

This is a broader range of outcomes, and a more comprehensive estimate, than the most 

recent studies (Davenport et al., 2019). Based on the results presented here, substantial 

economic benefits could be realized by reducing the rate of fatal overdoses and preventing 

opioid use disorder.

Several effective strategies have been identified to improve opioid prescribing consistent 

with clinical guidelines, treat opioid use disorder and prevent fatal overdose. Naloxone 

distribution programs have been shown to reduce opioid mortality rates (Walley et al., 2013). 

Mandatory provider review of prescription drug monitoring programs before prescribing 

opioids and laws that govern the ownership and operation of pain clinics have been shown to 

reduce the amount of opioids prescribed and prescription overdose death rates (Dowell et al., 

2016). Medication-assisted treatment for opioid use disorder has been shown to reduce the 

rate of opioid misuse among patients with opioid use disorder and the rate of fatal opioid 

overdose (Mattick et al., 2009, 2014; Schwartz et al., 2013). However, the population 

requiring treatment has been estimated to be much larger than the current treatment capacity 

(Jones et al., 2015). Expanded implementation of effective strategies to prevent and treat 

opioid use disorder, and prevent fatal overdose is needed. The results of this study can assist 

decision makers by allowing them to compare the cost of implementing these strategies to 

the expected benefits from reduced opioid use disorder and overdose cases.

This study is subject to some limitations. Many of the cost estimation methods used methods 

from a previous study, so the limitations of that study are also present in these results. A 

primary limitation of our methodology is that we only measure the cost of opioid use 

disorder in a single year. To estimate the overall economic costs of a condition like opioid 

use disorder, it would be necessary to observe cases of disorder from their inception through 

the course of a person’s life. That would allow an understanding of the lifetime impacts of 

developing these disorders, and the associated outcomes could then have costs estimated that 
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would identify the full lifetime cost of the condition and the benefit of preventing the 

disorder from occurring. However, there is still not sufficient information to develop lifetime 

costs of opioid use disorder.

There are also limitations to the source data used to estimate the costs. Health care costs 

were estimated with a convenience sample of health insurers and public insurance 

beneficiaries and may not be representative of the U.S. population. These costs are also only 

estimated for diagnosed cases of opioid use disorder in persons age 12+, so we do not 

estimate costs to other persons, such as in the case of neonatal abstinence syndrome. 

Criminal justice costs were apportioned from government budget data and may not reflect 

the costs of all criminal justice activity related to opioids. We also use a budget 

apportionment method for attributing non-health insurance expenditures for substance use 

disorder treatment. In both cases, we used the share of opioid use disorder cases as a 

percentage of all substance abuse cases to apportion these costs. However, some types of 

drug use may generate a dipropionate share of criminal justice or substance abuse treatment 

costs, which our methods would not account for. Lost productivity estimates used data based 

on average earnings for the U.S. population, which may not be representative of the 

population of those with opioid use disorder or fatal overdose.

There are also several limitations of the data and methods used to estimate the HRQL and 

VSL. We did not have a VSL value specific to the willingness to pay to prevent an opioid 

overdose death and instead used a general-purpose set of values based on results from 

studies that examined the value of risk reduction over a diverse set of risks. If the societal 

average willingness to pay to prevent an opioid overdose fatality is different from these 

values, this could cause our valuation to be inaccurate. We also only value lost HRQL for 

individuals with opioid use disorder. There is likely a substantial reduction in quality of life 

for friends and family members who care for loved with use disorder, and lose loved ones to 

overdose (Wittenberg et al., 2016). Using a nationally representative sample of the non-

institutional U.S. population from the NSDUH will not account for cases of opioid use 

disorder in incarcerated and homeless populations. Finally, mortality data for opioid 

overdose may also understate the true number of cases, as some overdose death certificates 

do not contain information on specific drugs(Ruhm, 2017). As shown in our sensitivity 

analysis, this would imply that our estimates are conservative. Despite these limitations, 

these estimates provide an up-to-date understanding of the overall economic impact of the 

crisis. These estimates can assist decision makers in understanding the magnitude of opioid 

use disorder and fatal overdose. Knowing the magnitude and distribution of the economic 

burden can inform public policy, clinical practice, research, and prevention and response 

activities.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure. Sensitivity Analysis
Source: Author’s calculations using the National Survey of Drug Use and Health, the 

National Vital Statistics System, mortality data; Opioid Overdose deaths identified based on 

International Classification of Diseases, Tenth Revision codes for drug overdoses: X40-X44, 

X60-X64, X85, and Y10-Y14; the type of drug involved was based on ICD-10 codes for 

opioids (all T40.0-T40.4 and T40.6), and (Value of Statistical Life) Office of the Assistant 

Secretary for Planning and Evaluation. Guidelines for regulatory impact analysis. 

Washington, DC: U.S. Department of Health and Human Services; 2016. (Health Related 

Quality of Life) Woody GE, Poole SA, Subramaniam G, et al. Extended vs short-term 

buprenorphine-naloxone for treatment of opioid-addicted youth: a randomized trial. JAMA. 

2008;300(17):2003–2011. Harris, A. H., Gospodarevskaya, E., & Ritter, A. J. (2005). A 

randomised trial of the cost effectiveness of buprenorphine as an alternative to methadone 

maintenance treatment for heroin dependence in a primary care setting. 

Pharmacoeconomics, 23(1), 77–91. (Fatal Overdose Undercount) Barocas, J., White, L., 

Jianing Wang, J., Walley, A., LaRochelle, M., Bernson, D., Land, T., Morgan, J., Samet, J., 

and Linas, B., 2018:Estimated Prevalence of Opioid Use Disorder in Massachusetts, 2011–

2015: A Capture-Recapture Analysis. American Journal of Public Health 108, 1675–1681. 
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(Nonfatal Use Disorder Undercount) Bronson, J. and Carson, E. Prisoners in 2017. 2019. 

U.S. Department of Justice, Washington, D.C.; Criminal Justice DrugFacts. 2020. National 

Institute on Drug Abuse; National Institutes of Health; U.S. Department of Health and 

Human Services.; The Connection Between Homelessness and Addiction. 2020. Additions 

Center. (Health care costs) Davenport, S., A., Weaver, M., Caverly. 2019. Costs and 

Comorbidities of Opioid Use Disorder. Society of Actuaries. Milliman.
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Table 1

Prevalence of Opioid Use Disorder and Fatal Opioid Overdose, United States 2017

Outcome Cases in 2017 (95% Confidence Interval)

Opioid Use Disorder*
(Millions)

2.129
(1.874, 2.385)

Fatal Overdose**
(Number of Deaths)

47,600

*
National Survey of Drug Use and Health, 2017, for U.S. non-institutional population age 12 and over.

**
National Vital Statistics System mortality data; Opioid Overdose deaths identified based on International Classification of Diseases, Tenth 

Revision codes for drug overdoses: X40–X44, X60–X64, X85, and Y10–Y14; the type of drug involved was based on ICD-10 codes for opioids 
(all T40.0–T40.4 and T40.6).

Drug Alcohol Depend. Author manuscript; available in PMC 2022 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Florence et al. Page 15

TABLE 2.

Estimated Costs of Opioid Use Disorder and Fatal Overdose, United States 2017 (Millions of 2017$)

Nonfatal Costs Aggregate Costs (95% Prediction Interval) Percentage of Aggregate Costs

Health Care

Private Insurance $12,902 1.3%

Medicare $3,170 0.3%

Medicaid $11,142 1.1%

Champus/VA $1,124 0.1%

Other $820 0.1%

Uninsured $2,151 0.2%

Total $31,308 3.1%

($25,171, $37,444)

Substance Abuse Treatment

Federal $844 0.1%

State and Local $2,326 0.2%

Private $365 0.0%

Total $3,534 0.3%

($3,355, $3,714)

Criminal Justice

Police protection $6,209 0.6%

Legal and adjudication $2,819 0.3%

Correctional facilities $5,445 0.5%

Property lost due to crime $347 0.0%

Total criminal justice costs $14,819 1.5%

($14,181, $15,462)

Lost Productivity

Reduced productive time/increased disability $23,479 2.3%

Production lost for incarcerated individuals $7,832 0.8%

Total Lost Productivity $31,311 3.1%

($26,681, $35,954)

Value of Reduced Quality of Life $390,003 38.2%

($337,693, $444,278)

Total Non Fatal Costs $470,975 46.1%

($417,783, $525,692)

Fatal Costs

Lost Productivity $68,694 6.7%

Health Care $260 0.0%

Value of Statistical Life Lost $480,737 47.1%

Total Fatal Costs $549,691 53.9%

($544,835, $554,546)
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Nonfatal Costs Aggregate Costs (95% Prediction Interval) Percentage of Aggregate Costs

Total of Nonfatal and Fatal $1,020,666 100.0%

($967,244, $1,075,680)

Source: Author’s calculations using the National Survey of Drug Use and Health, the National Vital Statistics System mortality data; Opioid 
Overdose deaths identified based on International Classification of Diseases, Tenth Revision codes for drug overdoses: X40-X44, X60-X64, X85, 
and Y10-Y14; the type of drug involved was based on ICD-10 codes for opioids (all T40.0-T40.4 and T40.6), IBM MarketScan® Research 
Databases (Health Care Costs); Substance Abuse and Mental Health Services Administration. Projections of National Expenditures for Treatment 
of Mental and Substance Use Disorders, 2010–2020. (Use Disorder Treatment Costs), Bureau of Justice Statistics. Justice Expenditure and 
Employment Extracts, 2015 – Preliminary., United States Department of Justice, Federal Bureau of Investigation. Crime in the United States 2015., 
Office of National Drug Control Policy. The economic costs of drug abuse in the United States: 1992–2002., Drug Enforcement Administration. 
National Forensic Laboratory Information System: 2012 Annual Report., Carson EA. Prisoners in 2016. Bureau of Justice Statistics 2018, 
(Reduced Quality of Life) Wittenberg, E., Bray, J.W., Aden, B., Gebremariam, A., Nosyk, B., Schackman, B.R., 2016. Measuring benefits of opioid 
misuse treatment for economic evaluation: health-related quality of life of opioid-dependent individuals and their spouses as assessed by a sample 
of the US population. Addiction 111(4), 675–684., (Lost productivity: non-fatal) Krueger, K.V.G., Scott D. Pike, Jamison, 2018. Estimated annual 
and lifetime labor productivity in the United States, 2016: implications for economic evaluations Journal of Medical Economics, 1–8. (Value of 
statistical life and year) Office of the Assistant Secretary for Planning and Evaluation. Guidelines for regulatory impact analysis. Washington, DC: 
U.S. Department of Health and Human Services; 2016 and the (Health care costs and lost productivity: fatal) Web-based injury statistics query and 
reporting system (WISQARS). Prediction intervals are based on probabilistic simulations.
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The Cost of Opioid Use Disorder and the Value of Aversion

Sean M. Murphy
Department of Population Health Sciences, Weill Cornell Medical College, New York, NY, U.S.A

Abstract

Background: The objective of this study was twofold. First, to update and estimate the economic 

burden of opioid use disorder (OUD) to the U.S. from the perspectives of the healthcare sector, 

taxpayer, and society, overall and by age. Second, to estimate the mean present value of averting 

an OUD, overall and by age, for use in economic evaluations of prevention-focused interventions.

Methods: This was a retrospective secondary analysis using 2018 data from the National Survey 

on Drug Use and Health, and the CDC WONDER Database on all U.S. persons, at least 12 years 

old, with an OUD, or who died of opioid overdose. Total OUD-related costs were estimated 

according to age and stakeholder perspective. Mean costs weighted by insurance type and the 

probability of mortality were estimated for each age, then used to estimate the mean present value 

of OUD aversion according to age and stakeholder perspective.

Results: The total annual OUD-related costs to the U.S. in 2018 were $786.8 billion to society, 

$93 billion to taxpayers, and $89.1 billion to the healthcare sector. The mean present value of 

averting an OUD, across all ages, was $2.2 million, $325,125, and $244,030 from the societal, 

taxpayer, and healthcare sector perspectives, respectively.

Conclusions and Relevance: The age-specific values of averting an OUD allow for more 

robust and targeted economic evaluations of competing interventions to reduce the burden of 

opioids on multiple stakeholders. The rise in the annual OUD-related cost largely reflects the 

increase in overdose deaths attributable to synthetic opioids (e.g., fentanyl).
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1. Introduction

Understanding the economic burden of opioid misuse and use disorder is important in terms 

of drawing public attention and much-needed resources to the opioid epidemic. Numerous 

attempts at quantifying this burden have been undertaken (Meyer et al., 2014; Oderda et al., 

2015; Reinhart et al., 2018; Strassels, 2009). The majority of past opioid-related economic-

burden studies have focused on direct healthcare costs, often accounting for only one or two 

payer types, finding that persons who misuse opioids or have an opioid use disorder (OUD) 

are responsible for significantly higher healthcare costs than matched samples without 

opioid misuse or OUD. Some studies include additional costs that are of importance to 

society, such as lost productivity, criminal activity, and even premature mortality, and find 

that opioid misuse and OUD are also associated with high societal costs.

The two most recent, and comprehensive economic burden estimates come from Florence et 

al. (2016) and the U.S. Council of Economic Advisers (2017), who estimated the annual cost 

of the opioid crisis to the United States to be $84.6 billion [2018 USD] and $535.3 billion 

[2018 USD], respectively. Both studies incorporated costs associated with excess healthcare 

services, criminal justice resources, lost workplace productivity, and premature mortality. 

The primary driver of the burden difference between the two articles is the method used to 

estimate costs associated with premature mortality. Florence et al. (2016) adopted the human 

capital approach by utilizing the Centers for Disease Control and Prevention (CDC) Cost of 

Injury Reports application within the Web-based Injury Statistics Query and Reporting 

System (WISQARS) (2019b), which provides an estimate of an individual’s remaining 

expected lifetime earnings, based on age and sex. The human capital approach has largely 

fallen out of favor, given its assumption that the value of continuing life is solely a function 

of an individual’s earnings capacity. The alternative “value of a statistical life” (VSL) 

methodology utilized by the Council of Economic Advisers to estimate the cost of premature 

mortality is commonly used by federal agencies and others when conducting cost-benefit 

analyses of a proposed program, policy, etc. (Office of Management and Budget (OMB); 

U.S. Department of Health and Human Services (HHS), 2016; U.S. Department of 

Transportation (DOT), 2016; U.S. Environmental Protection Agency (EPA), 2016). The VSL 

approach adopts a more holistic view by accounting for preferences through the 

measurement of what individuals are willing to pay for reductions in risk of mortality 

(Viscusi, 2013).

The limitation of an economic burden estimate is that it does little to help policymakers and 

other key stakeholders determine the best use of their scarce resources, thereby limiting the 

potential impact on public health. Such decisions require comprehensive economic 

evaluations of competing interventions that include measures of both cost and effectiveness 

(Drummond et al., 2015). However, economic evaluations that rely on effectiveness 

measures not associated with an objective monetary value are limited in terms of their 

interpretation and generalizability.

The study of evidence-based OUD treatment and prevention measures has received a badly-

needed influx of resources from the NIH HEAL initiative (2019), and others. A key outcome 

of many of these studies is the number OUDs averted; however, the value of averting an 
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OUD remains unclear. One cannot simply calculate the arithmetic mean of the total annual 

costs associated with OUD, because cost-offsets resulting from an effective intervention will 

accrue over time, and are likely to vary across age groups.

The objective of this study was twofold. First, to update and estimate the economic burden 

of OUD to the U.S. from the perspectives of the healthcare sector, taxpayer, and society, 

overall and by age. Second, to estimate the mean present value of averting an OUD, overall 

and by age, for use in economic evaluations of interventions with a focus on prevention.

2. Methods

2.1. Measures

2.1.1. Stakeholder Perspectives—The healthcare sector perspective included all 

excess healthcare costs incurred on behalf of persons with OUD, regardless of insurance 

type. The taxpayer perspective included excess healthcare expenditures for persons insured 

by Medicare, Medicaid, VA/CHAMPUS, and other non-commercial insurance types, as well 

as by those who were uninsured; and costs to the criminal justice system. The societal 

perspective included excess healthcare expenditures for all persons (i.e., healthcare sector 

costs), criminal justice system costs, costs associated with lost workplace and home 

productivity, and costs associated with premature mortality.

2.1.2. Opioid Use Disorder—The estimated number of U.S. persons, 12 years of age 

and older, with OUD (prescription or heroin) was obtained from the 2018 National Survey 

on Drug Use and Health (NSDUH) (Substance Abuse and Mental Health Services 

Administration, 2019). NSDUH is a nationally representative survey of noninstitutionalized 

U.S. civilians 12 years of age and older, that focuses on substance use, substance use and 

mental health disorders, and use of associated treatment services. Substance use questions, 

like those asked in the NSDUH, are subject to misclassification bias due to their sensitive 

nature (Center for Behavioral Health Statistics and Quality, 2019). Although the primary 

focus of misclassification in the context of substance use is typically on underreporting, it is 

important to account for the possibility of both false positives and negatives (Biemer and 

Witt, 1997; Jordan et al., 2008; Murphy et al., 2015; Murphy and Rosenman, 2018). Only 

one study has evaluated the clinical validity of the NSDUH’s assessment of substance use 

disorders. Jordan et al. (2008) calculated the psychometric properties of the NSDUH’s 

assessment of alcohol, cocaine, and marijuana use disorders. The positive and negative 

predictive value estimates for cocaine use disorder from Jordan et al. (2008) were then 

combined with the NSDUH estimates of the total number of persons with, and prevalence of 

cocaine use disorder, to calculate the adjustment factor needed to align the observed and 

“actual” prevalence. Cocaine use disorder was chosen given its shared categorization with 

opioids as a “hard” substance (Janik et al., 2017), and consistent findings that such 

substances are more heavily stigmatized than “soft” substances such as alcohol and 

marijuana (Brown, 2015; Palamar et al., 2012). Thus, a ratio of 3.06 was applied to the 

aforementioned OUD figures from the 2018 NSDUH. This is similar to the OUD 

misclassification rate estimated for Massachusetts by Barocas et al. (2018) using a capture-
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recapture method. Adjusted cases of OUD were then categorized according to NSDUH-

provided age categories and insurance types.

2.1.3. Excess Healthcare Costs—The majority of matched-cohort analyses providing 

rigorous, age- and sex-adjusted estimates of mean annual, per-person excess-healthcare costs 

associated with opioid misuse and OUD, do so for commercial insurers. A mean value of 

$14,001 was calculated from eight studies providing estimates from a commercial insurer 

perspective (Reinhart et al., 2018) and used in the base-case analysis; the estimates ranged 

from $3,274 to $24,125 after conversion to 2018 USD using the Medical component of the 

Consumer Price Index (CPI) (U.S. Department of Labor Bureau of Labor Statistics (BLS)). 

All inputs are displayed in Supplement Table 1.

Medicaid costs were obtained from three studies that conducted matched cohort analyses 

similar to those described above. Leslie et al. (2019) estimated the mean annual, per-patient 

excess Medicaid expenditures from 17 geographically dispersed states for the years 1999–

2013. The mean cost associated with opioid misuse and OUD across all years was $8,427 

[2018 USD]. Florence et al. (2016) estimated a mean annual, per-person excess-healthcare 

cost of $15,669 [2018 USD] using data from 11 geographically dispersed states. McAdam-

Marx et al. (2010) utilized Medicaid data from all 50 states and the District of Columbia for 

the years 2002–2003, and found a mean annual, per-person excess-healthcare cost associated 

with opioid misuse and OUD of $21,281 [2018 USD]. The base-case analysis used the mean 

annual, per-person expenditure value from these three studies ($15,126, 2018 USD).

Annual adjusted mean excess healthcare expenditures incurred by the VA/CHAMPUS on 

behalf of persons with OUD were estimated by Baser et al. (2014) for the years 2006–2010. 

After adjusting for inflation as discussed above, the average annual, per-person cost was 

estimated to be $20,393 [2018 USD]. The mean per-person Medicaid cost was assigned to 

persons who were uninsured, or listed an insurance other than those discussed above.

2.1.4. Criminal Justice—Florence et al. (2016) estimated the 2013 criminal justice 

costs associated with opioid misuse and OUD. The total opioid-related costs attributed to the 

criminal justice system (i.e., police protection, legal and adjudication, and correctional 

facilities) were estimated to be $7.89 billion [2018 USD] after adjusting for inflation using 

the All Item CPI from the BLS. Since criminal justice costs are not distributed evenly over 

the lifespan, the above figure was apportioned according to the national annual number of 

arrests across all offenses, by age (Snyder et al., N.D.). The mean annual, per-person cost 

was then calculated for each age group based on the 2013 NSDUH estimates of persons with 

OUD, by age (Substance Abuse and Mental Health Services Administration, 2014); the 

estimates ranged from a low of $1,808 among persons 65 years of age and older, to a high of 

$7,301 among persons 45–49 years of age, with an overall mean of $4,140, all in 2018 USD.

2.1.5. Lost Productivity—The cost to society of lost productivity associated with non-

fatal OUD was estimated using an approach similar to Florence et al. (2016). First, the 

estimated per-person annual production value of the U.S. population (market and 

household), by age (Grosse et al., 2009), was adjusted to 2018 USD. Second, the production 

value of each age group was multiplied by the predicted percentage reduction in productivity 
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attributed to substance use disorder, estimated by the National Drug Intelligence Center 

(2011). The estimated production reduction values, adjusted for age, marital status, 

education, and alcohol use disorder, were 17% for females and 18% for males, thus an 

estimate of 17.5% was used.

2.1.6. Opioid-Related Mortality—The number of opioid-overdose deaths in 2018 was 

obtained from the CDC WONDER Online Database (2020). Although WONDER provides 

overdose death estimates for all ages, this study focused on persons 12 years of age and 

older, in order to align the economic costs of fatal and non-fatal OUD. Deaths of persons for 

whom an age was “not stated” were excluded from the analysis. Of the 46,802 opioid-

overdose deaths reported by the CDC in 2018, across all ages, 99.9% (n=46,744) were 

confirmed to be among persons 12 years and older. Given the wide recognition that opioid-

overdose deaths are underreported, these figures were then adjusted based on Ruhm’s (2017) 

finding that opioid-overdose deaths were 21% higher than reported in 2015, in accordance 

with the approach of the Council of Economic Advisers (2017).

According to the literature, willingness to pay for reductions in risk of mortality vary by age; 

thus, the cost associated with premature mortality was estimated by applying the VSL 

estimates calculated by Aldy and Viscusi (2008) for the following age groups: 18–24, 25–

34, 35–44, 45–54, and 55–62. All VSL estimates were adjusted for real-income growth, 

inflation, and income elasticity to 2018 USD, commensurate with the most current 

guidelines set forth by the U.S. DOT (2016). The adjusted VSL estimates rise from $5.3 

million among those 18–24 years of age, to a peak of $14 million among those 35–44 years, 

then fall to $4.9 million among persons 55–62 years of age, with an overall mean of $9.8 

million. Of note, the central VSL estimates recommended by the U.S. DOT, EPA, and HHS, 

range from $9.96 million to $10.70 million [2018 USD] (The Council of Economic 

Advisers, 2017). The 18–24 VSL estimate was applied to opioid-overdose deaths among 

persons below the age of 18; similarly, the 55–62 VSL estimate was applied to opioid-

overdose deaths among persons older than 62 years of age.

2.2. Analysis

Annual excess healthcare expenditures for each insurance type, by age, were calculated by 

multiplying the estimated number of persons with OUD in a given category, according to the 

2018 NSDUH, by the relevant mean per-person cost, as described above. The costs to the 

criminal justice system and those associated with lost productivity were calculated for each 

age by multiplying the estimated number of persons with OUD in a particular age category 

by the relevant age-specific, mean per-person cost. Similarly, the cost associated with 

premature mortality was estimated for each age by multiplying the number of opioid-

overdose deaths in a given age category by the relevant age-specific VSL. Costs were then 

summed by and across age(s) according to stakeholder perspective.

Averting an OUD in any given age category will result in saving the related costs that would 

have been incurred during the immediate time period, as well as those that would have been 

incurred downstream. Given that the mean per-person cost estimated for each age group is 

weighted according to insurance type and likelihood of mortality, it was assumed that, 
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holding all else constant, the average person with OUD would accrue the mean per-person 

costs associated with each age group that they inhabit over time. However, because the 

benefits of downstream cost-offsets are not received immediately, they must be discounted to 

account for time-preference. Thus, downstream costs were discounted using the widely-

recommended rate of 3% (Neumann et al., 2017). The average U.S. life expectancy at birth 

in 2017 was 78.7 years (Xu et al., 2020), but surprisingly little work exists to estimate the 

life expectancy among persons with OUD. Chang et al. (2017) recently estimated the 

expected years of life lost among U.S. persons with OUD who were seeking buprenorphine 

or methadone treatment to be 7.7; therefore, this study calculated the present value of OUD 

aversion for each age from 12 through 71 years, by stakeholder perspective.

2.3. Sensitivity Analysis

The ranges of excess healthcare expenditure estimates incurred by commercial insurers and 

Medicaid on behalf of persons with OUD (Supplement Table 1) were used to calculate: a) 

minimum and maximum total annual costs, by age and stakeholder perspective; and b) 

minimum and maximum values associated with averting an OUD, by age and stakeholder 

perspective. Additionally, the costs in (a) were estimated using the unadjusted figures for 

OUD and opioid-overdose deaths. It was not necessary to recalculate (b) using unadjusted 

figures, given that the same adjustments were effectively made to the numerator and the 

denominator, resulting in little-to-no change to the per-person figures.

3. RESULTS

Table 1 displays the unadjusted and adjusted number of persons with OUD in 2018, as well 

as the number of adjusted and unadjusted opioid-overdose deaths for persons 12 years of age 

and older, according to age categories provided by the NSDUH. In total, there were over 2 

million U.S. persons, 12 years of age and older, with OUD in 2018 (Substance Abuse and 

Mental Health Services Administration, 2019). After adjusting for misclassification, as 

described above, the total number of persons with OUD rose to 6.3 million, ranging from a 

low of 18,293 among those 12 years of age, to a high of 1.6 million among those between 

the ages of 35 and 49 years. According to the CDC (2020) there were 46,744 overdose 

deaths attributed to opioids in 2018 among persons 12 years of age and older. Adjusting for 

the underreporting of opioid-overdose deaths brings this figure to 56,560 (Ruhm, 2017). The 

number of adjusted overdose deaths attributed to opioids ranged from 2 among persons 12 

years of age, to 19,650 among those between the ages of 35 and 49 years.

As shown in Table 2, the total annual opioid-related cost to U.S. society in 2018 was $786.8 

billion. Of that $89.1 billion was attributable to the healthcare sector in the way of excess 

healthcare expenditures, $64.6 billion to lost productivity, $29.9 billion to the criminal 

justice system, and $603.2 billion to premature mortality. The total opioid-related cost to the 

U.S. taxpayer was $93 billion, and was comprised of the $29.9 billion to the criminal justice 

system and $63 billion in excess healthcare expenditures. The cumulative distribution of 

total annual costs, by age and stakeholder perspective, can be viewed in Figure 1.

Table 3 displays the mean present value of averting an OUD, by age and stakeholder 

perspective. The mean present value of averting an OUD, across all ages, was $2.2 million 
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from a societal perspective; $325,125 from a taxpayer perspective, and $244,030 from a 

healthcare sector perspective.

Supplement Table 2 contains the estimated minimum and maximum values for total annual 

opioid-related costs, by age and stakeholder perspective. Supplement Table 3 contains the 

same information, but calculated using the unadjusted figures of OUD and opioid-overdose 

deaths. The estimated minimum-maximum range of total annual opioid-related costs to U.S. 

society in 2018 was $739.7 billion–$830.7 billion, which drops to $711.4 billion–$741.2 

billion using the unadjusted figures for OUD and opioid-overdose death. Supplement Table 

4 contains the estimated minimum and maximum values for averting an OUD, by age and 

stakeholder perspective. The average minimum-maximum ranges of OUD aversion values, 

across all ages, were $2.1 million–2.4 million from a societal perspective, $224,466–

$417,624 from a taxpayer perspective, and $114,828–$364,199 from a healthcare sector 

perspective.

4. DISCUSSION

This study provided updated estimates of the economic burden associated with OUD; 

however, unlike prior estimates, these costs are broken down by both age and stakeholder 

perspective. The opioid-related cost to U.S. society in 2018 was $786.8 billion, which is 

substantially higher than the two most recent estimates of societal economic burden from 

Florence et al. (2016) ($84.6 billion, 2018 USD) and the Council of Economic Advisers 

(2017) ($535.3 billion, 2018 USD). Florence et al. estimated costs associated with excess 

healthcare services ($31.1 billion), criminal justice resources ($8.3 billion), lost workplace 

productivity ($22 billion), and premature mortality, calculated via the human capital 

approach ($23.2 billion). The Council of Economic Advisers used the total non-fatal opioid 

cost from Florence et al. (2016) to calculate mean per-person non-fatal opioid cost in 2013, 

which they then adjusted for inflation and applied to the number of persons with OUD in 

2015. The Council of Economic Advisers estimated the non-fatal opioid-related cost in 2015 

to be $77.9 billion (2018 USD). The Council then estimated the costs associated with 

premature mortality using the age-specific VSL methodology described above (Aldy and 

Viscusi, 2008), which came to $465.4 billion (2018 USD). As discussed previously, the VSL 

approach is typically preferred to the human capital approach, as it accounts for preferences 

by measuring the amount individuals are willing to pay for reductions in risk of mortality, as 

opposed to only accounting for earnings capacity (Viscusi, 2013).

The differences in total nonfatal opioid-related costs estimated in this study and those 

estimated by Florence et al. (2016), are primarily due to the adjustment for misclassification 

in OUD figures. The difference between the estimated $603.2 billion premature mortality 

cost and the comparable $465 billion estimate from the Council of Economic Advisers 

largely reflects the increase in overdose deaths attributable to synthetic opioids (e.g., 

fentanyl) during that timeframe (Centers for Disease Control and Prevention, 2019a).

The total opioid-related cost to the U.S. taxpayer was $93 billion, which accounted for 

excess healthcare expenditures incurred by all persons other than those who were 

commercially insured, and the direct costs to the criminal justice system. As displayed in 
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Table 2 and Figure 1, approximately three-quarters of the annual costs associated with OUD 

can be attributed to persons in their mid-twenties to late forties, 57% by those between the 

ages of 30 and 49 years, alone.

The second aim of this paper was to develop objective values of averting an OUD, by age. 

The ability to assign an objective value to a key effectiveness measure like OUD aversion, 

greatly enhances its worth in economic evaluations. Otherwise, the use of OUD aversion in 

economic evaluations is largely limited to cost-effectiveness analyses where it could serve as 

the denominator of the incremental cost-effectiveness ratio; however, the interpretation of 

the cost-per-aversion outcome (i.e., whether the intervention of interest would be considered 

cost-effective) would be subjective, and only comparable to other studies that have used the 

same effectiveness measure. With an objective value of averting an OUD: a) the cost-per-

aversion outcome from a cost-effectiveness analysis can be compared to an objective value 

threshold to assess cost-effectiveness; b) cases of OUD averted can be monetized and 

included in the numerator of the incremental cost-effectiveness ratio so that a more 

generalizable effectiveness measure like quality-adjusted life-years can be used in the 

denominator; or c) cases of OUD averted can be monetized and used in a cost-benefit or 

return-on-investment analysis.

Calculating the value of averting an OUD according to age is also critical, given that not 

only does the cost associated with premature mortality vary by age (Aldy and Viscusi, 

2008), but so too does the time available to accrue the downstream cost-offsets. Thus, 

economic evaluations of OUD prevention interventions that target specific age groups 

should have age-specific values of aversion. On average, across all ages, the present value of 

averting an OUD was $244,030 to the healthcare sector, $325,125 to taxpayers, and $2.2 

million to society.

4.1. Strengths and Limitations

One limitation of this study, as with all such studies, is the inability to capture all direct and 

indirect costs associated with OUD, such as: costs associated with use of social support 

programs; psychological costs incurred by persons with OUD, and their friends and families; 

costs associated with pain and suffering by victims of related crime; etc. To that end, the 

societal and taxpayer cost estimates in this study should be considered lower-bound. Another 

limitation is the necessary reliance on existing monetary estimates for inputs. In each 

instance a thorough search of the literature was conducted to find robust and relevant 

estimates; however, such estimates were not available in all cases. For example, in the 

absence of an excess healthcare expenditure estimate for persons who were either uninsured 

or reported an insurance other than commercial, Medicaid, Medicare, or VA/CHAMPUS, 

the Medicaid estimate was applied. Age-specific VSL estimates for calculating the cost of 

premature mortality were not available for persons under the age of 18, or above the age of 

62; thus, the VSL for persons 18–24 years of age was applied to those under 18 years, and 

the estimate for persons 55–62 years of age was applied to those over the age of 62. There is 

sufficient evidence that national figures of OUD and opioid-overdose deaths are 

underestimated, to warrant an adjustment; however, the exact adjustment required is 

unknown. To address this uncertainty, the minimum-maximum value ranges for average 
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annual total costs were also calculated using the unadjusted OUD and opioid-overdose 

figures, as part of the sensitivity analyses. Additionally, the estimate of NSDUH 

misclassification for OUD was based off of the psychometric properties of the NSDUH 

cocaine use disorder assessment, since the NSDUH OUD assessment has not been clinically 

validated; the rationale for this adjustment is provided above. Also, the life expectancy of the 

average person with an OUD was assumed to be 71 years, for the purposes of estimating the 

mean present value of averting an OUD, which could be a limitation; however, it was based 

off of recent estimates of average U.S. life expectancy and expected years of life lost among 

U.S. persons with OUD.

A major strength of this study is the robust estimation of age-specific costs associated with 

OUD, and values of its aversion. For example, this study estimated premature mortality costs 

using an age-specific VSL approach, whereas many prior opioid-related economic impact 

analyses have either ignored premature mortality, undervalued it by only considering the loss 

of expected earnings, or failed to account for variation by age (The Council of Economic 

Advisers, 2017). Similarly, unlike most prior studies, age-specific costs associated with 

reduced home and workplace productivity, as well as criminal activity were calculated. 

Another strength of this study is the compilation and integration of mean excess healthcare 

expenditures for multiple payer types, whereas prior studies have typically accounted for 

only one or two payer types.

5. Conclusions

Understanding the economic burden of the opioid crisis is crucial for drawing public 

attention and resources to it, but does little to help key stakeholders determine the best use of 

those resources. The optimal allocation of resources allotted to the prevention of OUD 

requires comprehensive economic evaluations of competing interventions that include 

measures of both cost and effectiveness. Effectiveness measures with objective monetary 

values allow for more flexible, robust, and meaningful economic evaluations. Prior to this 

study, no such value existed for the aversion of an OUD, which hindered economic 

evaluations of prevention-focused interventions.

Thus, the objectives of this study were to update and estimate the economic burden of OUD 

to the U.S. from the perspectives of the healthcare sector, taxpayer, and society, overall and 

by age; and to estimate the mean present value of averting an OUD, overall and by age. 

From a societal standpoint there was a substantial increase in the annual opioid-related 

economic burden between 2015 and 2018, in spite of a reduction in the number of observed 

persons with OUD from 2.4 million to just over 2 million. This increase largely reflects the 

rise in opioid-overdose deaths attributable to synthetic opioids, such as fentanyl, during that 

timeframe. The age-specific OUD-aversion estimates provided here will allow for enhanced, 

targeted economic evaluations of competing prevention-oriented interventions to reduce the 

burden of opioids on U.S. stakeholders.
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Refer to Web version on PubMed Central for supplementary material.
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Highlights

• Economic cost estimates of opioid use disorder (OUD) can draw attention & 

resources

• Economic cost estimates do not help stakeholders determine best use of 

resources

• Optimal resource allocation requires economic evaluation of cost and 

effectiveness

• Total OUD-related costs were estimated according to age and stakeholder 

perspective

• Age-specific values of OUD aversion allow for robust & targeted economic 

evaluatio
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Figure 1. 
Cumulative Percentage of 2018 Total Opioid Use Disorder (OUD) Costs, by Age and 

Perspective
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Table 1.

Estimated Cases of Opioid Use Disorder (OUD) and Opioid-Related Overdose Deaths by NSUDH Age 

Category, 2018

Persons with OUD
a

Opioid Overdose Deaths
b

Age Unadjusted Adjusted Unadjusted Adjusted

12 5,978 18,293 2 2

13 8,824 27,001 4 5

14 8,026 24,560 12 15

15 30,197 92,403 16 19

16 35,007 107,121 27 33

17 22,417 68,596 82 99

18 31,386 96,041 154 186

19 27,919 85,432 233 282

20 48,911 149,668 375 454

21 32,212 98,569 488 590

22/23 86,021 263,224 1,344 1,626

24/25 77,314 236,581 1,900 2,299

26–29 212,021 648,784 5,144 6,224

30–34 268,159 820,567 6,694 8,100

35–49 527,936 1,615,484 16,240 19,650

50–64 492,529 1,507,139 12,017 14,541

65+ 129,610 396,607 2,012 2,435

Total 2,044,467 6,256,069 46,744 56,560

a
Estimated number of persons with OUD, derived from NSDUH (Substance Abuse and Mental Health Services Administration, 2019). Adjusted 

based on findings from Jordan et al. (2008); see text for details.

b
Unadjusted opioid overdose deaths obt ained from CDC WONDER (2020); adjusted according to Ruhm’s(2017) finding that opioid overdose 

deaths were 21% higher than reported in 2015
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Table 3.

Value of Averting an Opioid Use Disorder (OUD), by Age and Perspective (2018 USD)

Value of Preventing an OUD, by Age and Perspective

Age Healthcare Taxpayer Societal Age Healthcare Taxpayer Societal

12 $409,671 $543,244 $3,046,085 42 $269,325 $367,466 $2,559,787

13 $406,845 $539,698 $3,114,837 43 $262,107 $356,362 $2,451,182

14 $403,934 $536,045 $3,185,397 44 $254,672 $344,925 $2,334,947

15 $400,936 $532,283 $3,255,843 45 $247,015 $333,145 $2,216,520

16 $397,848 $529,944 $3,332,006 46 $239,127 $319,964 $2,100,578

17 $394,667 $527,680 $3,410,082 47 $231,003 $306,386 $1,977,454

18 $391,391 $524,949 $3,483,920 48 $222,636 $292,402 $1,852,488

19 $388,017 $521,915 $3,557,079 49 $214,017 $277,998 $1,719,915

20 $384,359 $518,715 $3,624,888 50 $205,140 $263,162 $1,583,982

21 $380,592 $515,418 $3,692,385 51 $195,996 $251,075 $1,438,433

22 $376,712 $511,643 $3,745,506 52 $186,578 $238,626 $1,295,630

23 $372,716 $507,754 $3,803,188 53 $176,877 $225,803 $1,147,385

24 $368,599 $503,749 $3,854,635 54 $166,886 $212,596 $992,873

25 $364,359 $499,624 $3,895,267 55 $156,595 $198,992 $828,268

26 $359,992 $493,739 $3,860,239 56 $145,995 $182,980 $760,570

27 $355,494 $487,677 $3,844,563 57 $135,077 $166,487 $693,213

28 $350,861 $481,433 $3,813,150 58 $123,831 $149,499 $624,505

29 $346,089 $475,002 $3,777,198 59 $112,248 $132,001 $558,542

30 $341,174 $468,379 $3,741,921 60 $100,318 $113,979 $495,223

31 $336,111 $462,541 $3,706,496 61 $88,029 $97,089 $437,911

32 $330,897 $456,528 $3,672,003 62 $75,373 $79,693 $381,070

33 $325,526 $450,335 $3,627,196 63 $62,336 $61,774 $328,850

34 $319,994 $443,956 $3,588,590 64 $48,908 $43,318 $278,349

35 $314,296 $437,385 $3,549,779 65 $35,077 $24,308 $232,721

36 $308,427 $428,217 $3,410,192 66 $30,500 $21,136 $185,939

37 $302,382 $418,775 $3,260,103 67 $25,784 $17,868 $146,276

38 $296,156 $409,049 $3,109,721 68 $20,928 $14,503 $109,092

39 $289,742 $399,031 $2,958,876 69 $15,926 $11,036 $76,834

40 $283,137 $388,712 $2,814,355 70 $10,773 $7,466 $48,355

41 $276,333 $378,246 $2,690,069 71 $5,466 $3,788 $24,003

Mean Healthcare (All Ages) $244,030

Mean Taxpayer (All Ages) $325,125

Mean Societal (All Ages) $2,238,441
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Z[\�]̂_̀ab_]̂�_cb_�_c]�dê_�ef�_c]�f]g_bghi�dj̀̂`̂�_e�kj̀legbm̂�]degeah�_enbh�̀̂�opq�r̀iìeg��������	��	��	
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��*��	��� 	�	������	
��!"��
���������������������������	����P�z''����������.'DLE4F�	�������	
���.L�.''��������	����E44F�����O.'(����������s�����	
�	������		������.��������������	�������������	����{|k�̂]̀l}j]̂�̀g�kj̀legb�bieg]�ib̂_�h]bj�x]j]�]ge}yc�_e�~̀ii�]�]jhkj̀legbg����_̀a]̂�e�]j��u�������	��������������	�	����������������	����	��	
�������	�������,��.'D&���������-��!����	���	��������	
� ������������	���JD�J''�������)����	��������	��������������
����	����������	�������tO'&�����������������	�����	���u��.'DL��	
���
�������	����
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ABOUT COMMON SENSE INSTITUTE
Common Sense Institute is a non-partisan research organization dedicated to the protection and 
promotion of Colorado’s economy. CSI is at the forefront of important discussions about the future of free 
enterprise and aims to impact the issues that matter most to Coloradans. CSI’s mission is to examine the 
fiscal impacts of policies, initiatives, and proposed laws so that Coloradans are educated and informed on 
issues impacting their lives. CSI employs rigorous research techniques and dynamic modeling to evaluate 
the potential impact of these measures on the economy and individual opportunity.

 
TEAMS & FELLOWS STATEMENT
CSI is committed to independent, in-depth research that examines the impacts of policies, initiatives, 
and proposed laws so that Coloradans are educated and informed on issues impacting their lives. CSI’s 
commitment to institutional independence is rooted in the individual independence of our researchers, 
economists, and fellows. At the core of CSI’s mission is a belief in the power of the free enterprise system. 
Our work explores ideas that protect and promote jobs and the economy, and the CSI team and fellows 
take part in this pursuit with academic freedom. Our team’s work is informed by data-driven research and 
evidence. The views and opinions of fellows do not reflect the institutional views of CSI. CSI operates 
independently of any political party and does not take positions.

ABOUT THE AUTHOR  

Steven L. Byers, Ph.D. is the Common Sense Institute Chief Economist.

https://CommonSenseInstituteco.org
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KEY FINDINGS

• The total cost of fentanyl-related overdose deaths in Colorado is estimated to be $16 billion in 
2023. This is over ten times the cost of fentanyl overdose from 2017, $1.3 billion.

> For reference, the state of Colorado collected $15.9 billion from state taxes in 2019.

> $16 billion represents 3% of Colorado’s GDP in 2023.

• The DEA’s Rocky Mountain Field Division seized a record 425.6 kilograms of fentanyl in 2023. 
Two milligrams of pure fentanyl is a lethal dose. Depending on the purity of the seized drugs, 
2023's seizures could be enough to kill every Coloradan 36 times or to kill one in every three 
Coloradans. On average, 44% of sampled tablets seized in 2021 contained at least 2 mg of 
fentanyl1. Assuming this distribution, 187.3 kg of the seized tablets contain a lethal dose, or 
enough to kill every Coloradan 16 times. The DEA also notes purity of these tablets has been 
rising. 

• Opioid-based drug overdose deaths are 72.3% of all drug overdose deaths in Colorado, a 30.3 
percentage point increase from 42% in 2020.

• The number of reported narcotic seizures by the Colorado Bureau of Investigation has increased 
104.4% from 3,367 in 2008 to 7,434 in 2023.

• The quantity (dosage units) of narcotics seized has increased 5,144% from 4,044 units in 2008 to 
212,077 units in 2023.

• In 2023, there were over 1,200 drug overdose deaths from fentanyl, 59% of which resulted from 
illegally manufactured fentanyl. This is approximately three deaths per day on average.

> This is more than the number of people killed in homicides in Colorado in 2021, 2022, and 
2023 combined (1,146).

https://CommonSenseInstituteco.org
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INTRODUCTION – WHAT IS FENTANYL?

Fentanyl is a synthetic opioid that is up to 
fifty times stronger than heroin and one 
hundred times stronger than morphine.  
It is a major contributor to fatal and 
nonfatal overdosesin the U.S.

There are two types of fentanyl: pharmaceutical 
fentanyl and illegally made fentanyl. Both are 
considered synthetic opioids. Pharmaceutical 
fentanyl is prescribed by doctors to treat severe 
pain, especially after surgery and for advanced-
stage cancer.

However, most recent cases of fentanyl-related 
overdose are linked to illegally made fentanyl, 
which is distributed through illegal drug markets 
for its heroin-like effect. It is often added to other 
drugs because of its extreme potency, which 
makes drugs cheaper, more powerful, more 
addictive, and more dangerous.

Illegally made fentanyl (IMF) is available on the 
drug market in different forms, including liquid  
and powder.

Powdered fentanyl looks just like many other 
drugs. It is commonly mixed with drugs like heroin, 
cocaine, and methamphetamine and made into 
pills that are made to resemble other prescription 
opioids. Fentanyl-laced drugs are extremely 
dangerous, as many people may be unaware that 
their drugs are laced with fentanyl.

In its liquid form, IMF can be found in nasal sprays, 
eye drops, and dropped onto paper or small 
candies.

Fentanyl and other synthetic opioids are the most 
common drugs involved in overdose deaths. 
Even in small doses, it can be deadly. The Centers 
for Disease Control and Prevention, or CDC, 
estimates two milligrams of fentanyl is enough 
to provide a lethal dose.  Over 150 people die 
every day [nationally] from overdoses related to 
synthetic opioids like fentanyl.i  In Colorado, on 
average, approximately 3 people die every day 
from synthetic opioids.

For comparison, an average of 382 Coloradans per 
year were victims of homicide 2021-2023. 

https://CommonSenseInstituteco.org
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FIGURE 1 – COLORADO PUBLIC SAFETY COMPETITIVENESS INDEX  
AND DRUG OVERDOSES

STATE PUBLIC SAFETY COMPETITIVENESS 
INDEX AND DRUG OVERDOSE DEATHS

Drug overdoses play a critical role in how residents and would-be residents consider Colorado an 
attractive place to play and work. 

CSI produces a State Public Safety Competitiveness Index for all fifty states and the District of Columbia 
consisting of five separate indices that capture distinct aspects of public safety: 

 • Public safety spending per capita
 • Drug overdose deaths
 • Police per capita
 • Crime rate
 • Homelessness

Each index is ranked relative to all fifty states and the District of Columbia. Then the five ranked metrics 
are equally weighted and summed. Colorado’s State Public Safety Competitiveness Index was 74 in 2011, 
then declined to 73 in 2023. An increase in the State Public Safety Competitiveness Index is a positive 
qualitative change – i.e., the state is more competitive as the index approaches one hundred. Colorado’s 
Public Safety Competitiveness Index shows Colorado’s relative ranking decreased seven spots from  
24th to 31st among states and Washington, D.C. from 2011 to 2023.

Figure 1 shows the Drug Overdose Competitiveness Index and the underlying metric for Colorado.  
The underlying metric, drug overdose deaths per capita, nearly doubled from 0.0167% in 2011 to 
0.0312% in 2023 (a 0.015 
percentage point increase). 

Despite this increase, the 
Drug Overdoses Deaths 
per Capita competitiveness 
Index increased from 71 in 
2011 to 75 in 2023. This is 
only because drug overdose 
deaths per capita increased 
more in some other states. 
Despite the improvement 
relative to other states,  
within Colorado the problem 
is getting much worse.

https://CommonSenseInstituteco.org
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DRUG OVERDOSE DEATHS IN COLORADO

Based on data from the CDC, Figures 2 and 3 show the increase in drug overdose deaths from April 2015 
through November 2023 and overdose deaths by drug type from August 2018 through November 2023.

CDC Opioid Classifications are defined as follows:

 • T40.0 – Opium.

 • T40.1 – Heroin.

 • T40.2 – Other opioids (semi-synthetic).

 • T40.3 – Methadone.

 • T40.4 – Other synthetic narcotics (fentanyl and fentanyl analogues are classified under T40.4.  
T40.4 also includes other synthetic opioids such as Tramadol and Demerol).

 • T40.6 – Other and unspecified narcotics.

The total number of drug 
overdose deaths increased 
114.4% from 913 in 2015, to 
1,957 in 2023.

Fentanyl falls within the CDC 
drug class T40.1, their data 
shows the increase in drug 
overdoses in Colorado due 
to T4041 drugs increased 
833.1% form 130 in 2018 to 
1,213 in 2023. Fentanyl is one 
drug within this class but is 
a large share of those drugs. 
Total overall drug overdose 
deaths increased from 1,004 
in 2018 to 1,957 in 2023, a 
94.9% increase.

FIGURE 2 - PROVISIONAL DRUG OVERDOSE DEATHS BY DRUG  
OR DRUG TYPE - COLORADO

https://CommonSenseInstituteco.org
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According to the Colorado Department of Public Health and Environment there were 222 fentanyl related 
deaths in 2019, 540 in 2020, 912 in 2021, and 920 in 2022.ii 

According to data from the CDC shown in Figure 4, drug overdose deaths in Colorado from illegally 
manufactured fentanyl were 558 in 2020, 974 in 2021, and 981 in 2022.iii Opioid based drug overdose 
deaths are 72.3% of all drug overdose deaths in Colorado, a 30.3 percentage point increase from 42%  
in 2020. Illegally manufactured fentanyl accounts for 59% of all drug overdose deaths in 2023,  
a 17-percentage point increase from 2020.

FIGURE 3 - PROVISIONAL DRUG OVERDOSE DEATHS BY DRUG OR DRUG TYPE CHANGE, 2018-2023 - COLORADO

12-Month-ending Provisional Number of Drug Overdose Deaths by Drug or  
Drug Class – Colorado

  2018 2019 2020 2021 2022 2023 % Change 
2018-2023

Synthetic opioids, excl. methadone (T40.4) 130 251 586 987 992 1,213 833.1%

Heroin (T40.1) 234 218 228 190 64 38 -83.8%
Natural & semi-synthetic opioids (T40.2) 224 238 270 290 221 196 -12.5%

Number of Drug Overdose Deaths 1,004 1,100 1,512 1,917 1,856 1,957 94.9%

Cocaine (T40.5) 133 135 225 274 264 290 118.0%

Methadone (T40.3) 57 37 66 57 64 45 -21.1%
Natural & semi-synthetic opioids, incl. 

methadone (T40.2, T40.3) 271 265 330 339 274 236 -12.9%

Opioids (T40.0-T40.4, T40.6) 568 644 987 1300 1207 1375 142.1%
Natural, semi-synthetic, & synthetic opioids, 

incl. methadone (T40.2-T40.4) 356 446 809 1179 1172 1351 279.5%

Total Number of Deaths 39,147 40,105 47,595 49,137 47,661 46,045 17.6%

Psychostimulants with abuse potential (T43.6) 330 367 537 760 728 882 167.3%

Source: Center for Disease Control and Prevention

https://CommonSenseInstituteco.org
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FIGURE 4 -DRUG OVERDOSE DEATHS

Fentanyl Related Drug Overdose Deaths
  2020 2021 2022

All Drugs Deaths 1329 1712 1662

Opioids Percent Death Rate 976 1300 1201

Illegally-Made-Fentanyl Deaths 558 974 981

Illegally-Made-Fentanyl with no other opioids or stimulants Deaths 214 405 410

Illegally-Made-Fentanyl and Methamphetamine Deaths 78 206 268

Illegally-Made-Fentanyl and Cocaine Deaths 117 138 123

  

Drug Overdose Death Rates per 100,000
  2020 2021 2022

All Drugs Death Rate 22.4 28.7 27.7

Opioids Death Rate 16.3 21.7 19.8

Illegally-Made-Fentanyl Death Rate 9.3 16.3 16.1

  

Drug Overdose Death Percents
  2020 2021 2022

All Drugs Death Percent 100% 100% 100%

Opioids Death Percent 42.0% 75.9% 72.3%

Illegally-Made-Fentanyl Death Percent 42% 56.9% 59.0%

Illegally-Made-Fentanyl with no other opioids or stimulants Death Percent 16.1% 23.7% 24.7%

Illegally-Made-Fentanyl and Methamphetamine Death Percent 8.8% 12.0% 16.1%

Illegally-Made-Fentanyl and Cocaine Death Percent 8.8% 8.1% 7.4%

Source: Centers for Disease Control and Prevention, SUDORS Dashboard: Fatal Overdose Data

https://CommonSenseInstituteco.org
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NARCOTICS SEIZURES IN COLORADO

The Drug Enforcement Agency Rocky Mountain Field Division’s (RMFD) 2023 year in review reported 
record fentanyl seizures in calendar year 2023.iv The RFMD is responsible for 450,000 square miles of 
territory with thirteen offices across Colorado, Utah, Wyoming, and Montana. In 2023, the RMFD seized 
more fentanyl pills than any previous year. Seizure statistics by state are shown in Figure 5.

Colorado had the most fentanyl seizures by the RMFD by far with 425.6 kilograms, enough to kill 
everyone in the state thirty-six times over. This is followed by Utah with 119.3 kilograms, Montana with 
17.87 kilograms, and Wyoming with 4.58 kilograms. The total for the RMFD region was 567.24 kilograms, 
enough to kill 86% of all Americans.

David Olesky, Acting Special Agent in Charge for DEA’s RMFD said, “Fentanyl continues to be the 
deadliest drug threat facing our nation. The DEA Rocky Mountain Field Division, in collaboration with 
our federal, state, and local partners, prevented more than 3.4 million fentanyl pills from reaching our 
communities in the calendar year 2023. While the significant increase in fentanyl seizures across the 
region demonstrates the outstanding work of our agents and partners in law enforcement are doing,  
the numbers also reveal the extent to which the cartels continue to flood our nation with this poison….” v 

Another source for the amount of fentanyl seizures over time is the Colorado Bureau of Investigations 
Colorado Crime Stats which continuously collects crime data from all law enforcement agencies in the 
state, validates the data, and reports it. The data does not specifically isolate fentanyl from other narcotics, 
but since fentanyl is a large share of total narcotics it offers an indication of the growth in seizures  
over time.

FIGURE 5 – DEA ROCKY MOUNTAIN FIELD DIVISION FENTANYL SEIZURES IN 2023

DEA Rocky Mountain Field Division Fentanyl Seizures in 2023

Quantity 
Seized

Milligram

Equivalent
Lethal Dosage Potential 

Deaths (people)
Population of 

State

Potential 
Deaths per 

Person
Colorado 425.6 kg 425,600,000 mg 2 mg 212,800,000 5,839,926 36.44
Montana 17.87 kg 17,870,000 mg 2 mg 8,935,000 1,122,867 7.96

Utah 119.3 kg 119,300,000 mg 2 mg 59,650,000 3,380,800 17.65
Wyoming 4.58 kg 4,580,000 mg 2 mg 2,290,000 581,381 3.94

Total 567.24 kg 567,240,000 mg 2 mg 283,620,000 10,924,974 25.96

https://CommonSenseInstituteco.org
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In 2009, the number of drug 
seizure reports for narcotics 
was 3,367 with 4,044 units 
seized. By 2023 the number 
of reports had grown to 7,434 
an increase of 120.8%, and 
the units seized increased to 
212,077, a 5,144% increase, 
see Figure 6. 

FIGURE 6- NARCOTICS SEIZURES IN COLORADO  
(COLORADO CRIME STATS)

https://CommonSenseInstituteco.org
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THE ECONOMIC COST OF AN  
OPIOID OVERDOSE

The Center for Disease Control and Prevention (CDC) methodology from “State-Level Economic Costs 
of Opioid Use Disorder and Fatal Opioid Overdose – United States, 2017”vi was used to estimate the cost 
of an opioid overdose in Colorado. The CDC estimated the cost of fatal opioid overdoses for thirty-eight 
states and DC in 2017. For Colorado, they found the total cost of all fatal opioid overdoses in 2017 to 
be over $6.7 billion. The CDC used a case count of 578 fatal opioid overdoses, a per death cost of $11.5 
million. Using this same approach, CSI estimated the cost per death and total costs in 2018 through 2023 
by inflating the per death costs in each category by the Personal Consumption Expenditure Price Index 
(excluding energy and food). This raises the cost per death from $11.5 million to $16.1 million. The total 
cost of to Colorado of any type of fatal opioid overdose in 2023 was approximately $16 billion. Fentanyl 
alone accounted for 72.3% of all opioid overdose costs.

FIGURE 7 – TOTAL ECONOMIC COST OF ANY OPIOID OVERDOSE DEATH IN COLORADO

Total Economic Cost of Any Opioid Overdose Death in Colorado
Number 

of Opioid 
Overdose 

Deaths

Healthcare 
Costs

Lost 
Productivity

Value of 
Statistical Life 

Lost

Total Cost 
per Death

Total Cost 
for all 

Deaths

Total Cost 
Attributed 
to Fentanyl 
Overdose

2017 578 $5,536 $1.4 Million $10.1 Million $11.5 Mil-
lion

$6.7
Billion

$1.3
Billion

2018 543 $5,749 $1.5 Million $10.5 Million $12.0 
Million

$6.5
Billion

$2.3
Billion 

2019 620 $6,025 $1.6 Million $11.0 Million $12.6 
Million

$7.8
Billion

$4.4
Billion

2020 976 $5,873 $1.5 Million $10.7 Million $12.2 
Million

$11.9
Billion

$8.5
Billion

2021 1300 $6,589 $1.7 Million $12.0 Million $13.7 
Million

$17.8
Billion

$11.1
Billion 

2022 1207 $7,294.2 $1.8 Million $13.3 Million $15.2 
Million

$18.3
Billion $13.2 Billion

2023 1375 $7,735.3 $2.0 Million $14.1 Million $16.1 Mil-
lion

$22.1
Billion

$16
Billion

https://CommonSenseInstituteco.org


12

JU
N

E 20
24

  //  C
O

LO
RA

D
O

’S FEN
TA

N
Y

L PRO
BLEM

 

COMMON SENSE INSTITUTE :: COMMONSENSEINSTITUTECO.ORG

RECENT STATE LEGISLATION RELATED TO 
FENTANYL

In 2022, the Colorado State Legislature passed HB22-1326, the Fentanyl Accountability and Prevention 
Act. The legislation was a response to rising fentanyl overdose deaths in the state. The bill increases 
penalties for possessing or distributing fentanyl and funds drug treatment and education programs.

HB22-1326 comes after the passage of HB19-1263 which made possession of four grams or less of most 
drugs, including fentanyl, a misdemeanor rather than a felony.

Despite the increasing death toll from fentanyl, there was scant legislative action in 2024 addressing the 
problem. Legislators introduced HB24-1306 in 2024 – Concerning an increase in the criminal penalty 
associated with possession of synthetic opiates. The Bill summary is as follows:

Under current law, the knowing possession of any material, compound, mixture, or 
preparation that weighs more than one gram and not more than 4 grams and contains 
any quantity of fentanyl, carfentanil, benzimidazole opiate, or an analog thereof, is a level 
4 drug felony; except that, if a defendant shows supporting evidence to establish that 
the defendant made a reasonable mistake of fact and did not know that the controlled 
substance contained fentanyl, carfentanil, benzimidazole opiate, or an analog thereof, the 
matter must be submitted to the finder of fact in the form of interrogatory included in the 
verdict form. If the finder of fact determines the defendant made a reasonable mistake of 
fact, the defendant commits a level 1 drug misdemeanor. The bill eliminates this provision.

Under current law, the knowing possession of any material, compound, mixture, or 
preparation that weighs not more than one gram and contains any quantity of fentanyl, 
carfentanil, benzimidazole opiate, or an analog thereof, is a level 1 drug misdemeanor; 
except that a fourth or subsequent offense is a  
level 4 drug felony. The bill eliminates this provision.

Effective July 1, 2024, the bill makes the possession of any material, compound, mixture,  
or preparation that contains any quantity of fentanyl, carfentanil, benzimidazole opiate,  
or an analog thereof, a level 4 drug felony.

HB24-1306 did not pass.

https://CommonSenseInstituteco.org
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BOTTOM LINE

Colorado’s fentanyl problem is growing, and it is 
increasingly costly. The Colorado State Legislature has 
failed to pass laws that are designed to deter illegal 
fentanyl users, producers, and distributors. 

Colorado’s Public Safety Competitiveness relative 
to other states is middling among the nation’s states 
and the District of Columbia. Drug overdose deaths 
are a component of public safety and the increasing 
problems surrounding fentanyl are contributing to the 
decline in Colorado’s Public Safety. 

To encourage the migration and longevity of residents 
and businesses, leaders should strive to put Colorado 
among the nation’s best with regards to responsiveness 
to a critical nationwide public health issue. 

https://CommonSenseInstituteco.org
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Dear fellow Pennsylvanians,  

As the state’s fiscal watchdog, I can tell you that at least $178 million of 

your tax dollars were spent in 2017 to cover Medicaid recipients’ opioid-

related inpatient hospital stays. 

I can also tell you that the White House Council of Economic Advisors estimates the 

opioid epidemic has a $500 billion impact on the U.S. economy every year, and that 

Pennsylvania’s share of that reaches roughly $25 billion annually.1 

What I can’t tell you is exactly how much tax money is spent overall each 

year on opioid emergencies, substance abuse treatment, county drug and 

alcohol agencies, and more because the effects of opioids — including 

fentanyl, a synthetic opioid 50 times more powerful than heroin — are so far-

reaching. 

In Pennsylvania in 2017, fentanyl was among the top three deadliest drugs in overdose deaths in nearly every 

county.2 It is often laced into other drugs, such as heroin, meth and cocaine, without the user’s knowledge. 

Roughly 2 million U.S. adults suffered from Opioid Use Disorder in 2017 — many of them young, poor, white men.3,4 And 40 

percent of those adults — nearly 800,000 people — were covered by Medicaid5, which means your tax dollars are being used to 

help them stay alive, find treatment and, hopefully, recover long-term from this deadly disease.              

As political leaders and health experts consider which programs to start, stop or continue to fight the deadly and 

costly effects of fentanyl, keeping users, their families, affected communities, law enforcement and taxpayers in mind 

is a difficult but necessary balancing act. 

This special report addresses the current landscape of the fight against fentanyl. The responsibility for stopping the 

flow of this deadly drug into the U.S. lies with the federal government, while the state government should focus on 

treating Pennsylvanians with addiction and helping them recover. Some promising and helpful work has already been 

done, especially at the state level, and this report makes 10 targeted recommendations to push those federal and 

state efforts forward. 

Not helping those who are sick and suffering is not the right moral or fiscal choice for America or for Pennsylvania. 

The hundreds of millions of taxpayer dollars we spend every year must be used wisely and provide the best 

opportunities for people suffering from Opioid Use Disorder to recover long-term. 

Thank you for the opportunity to serve you. 

 Sincerely,  

 

 

Eugene A. DePasquale 

1 American Enterprise Institute: https://www.aei.org/wp-content/uploads/2018/03/Geographic_Variation_in_Cost_of_Opioid_Crisis.pdf 
2 OverdoseFreePA: https://www.overdosefreepa.pitt.edu/know-the-facts/view-overdose-death-data/ 
3 Kaiser Family Foundation: https://www.kff.org/medicaid/issue-brief/the-opioid-epidemic-and-medicaids-role-in-facilitating-access-to-treatment/  
4 White, non-Hispanics accounted for 88 percent of overdose deaths in Pennsylvania in 2017; the U.S. percentage was 78 percent. Kaiser Family Foundation: https://

www.kff.org/other/state-indicator/opioid-overdose-deaths-by-raceethnicity/?currentTimeframe=0&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%

22asc%22%7D 
5 Kaiser Family Foundation: https://www.kff.org/medicaid/issue-brief/the-opioid-epidemic-and-medicaids-role-in-facilitating-access-to-treatment/ 
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Fentanyl is a powerful prescription opioid that has valid 

medical uses but is also made and used illegally. It is 50 

times as powerful as heroin.6 Fentanyl is fully synthetic, 

meaning it is made in laboratories and does not use any 

plant material.  

As a prescription medication, fentanyl is used by 

patients who need long-term, around-the-clock relief 

from severe pain; it also treats pain after surgery. When it 

is abused, fentanyl can be ingested in multiple ways, 

including being injected intravenously. Often, 

unbeknownst to the user, it is mixed into other illegal 

substances such as heroin, methamphetamines and 

cocaine. 

In December 2017, the U.S. Drug Enforcement Agency 

(DEA) temporarily categorized all fentanyl-related 

substances as Schedule I drugs, meaning they have a high 

potential for abuse. According to the DEA’s website, “The 

scheduling of these illicit substances allows for 

investigation and prosecution of sources of supply, as 

well as regional and local distributors, who previously 

evaded consequences due to lack of federal scheduling.”7 

Use of fentanyl is increasing nationally and in 

Pennsylvania. The opioid epidemic hit Pennsylvania 

particularly hard. In 2017, Pennsylvania ranked third in 

the U.S. in drug overdose deaths, behind West Virginia 

and Ohio.8 

Pennsylvania had 

5,456 drug-related 

overdose deaths in 

2017, or 43 deaths 

per 100,000 — the 

national average is 

22 per 100,000.9 

Fentanyl was 

present in 67 

percent of those 5,456 deaths, according to the DEA. 

Pennsylvania’s rate of opioid-related hospital stays 

exceeds the national average: Between 2012 and 2016, 

Pennsylvania’s inpatient rate averaged 23 percent higher 

than the rest of the nation.10 In 2017, the state had 1,452 

opioid-related hospital stays per 100,000 residents — or 

about 188,760 total hospital stays statewide.11 

Fentanyl contributed 
to a 65 percent 
increase in U.S. 
overdose deaths 
from 2015-17. 
Source: U.S. Drug Enforcement Agency 

Background  

6 DEA: https://www.dea.gov/press-releases/2016/09/22/dea-issues-carfentanil-warning-police-and-public  
7 DEA: https://www.dea.gov/sites/default/files/2018-10/PA%20Opioid%20Report%20Final%20FINAL.pdf  
8 Centers for Disease Control and Prevention: https://www.cdc.gov/drugoverdose/data/statedeaths.html  
9 Ibid. 
10  Healthcare Cost and Utilization Project:  

https://www.hcup-us.ahrq.gov/faststats/OpioidUseServlet?radio-

3=on&location1=PA&characteristic1=01&setting1=IP&location2=US&characteristic2=01&setting2=IP&expansionInfoState=hide&dataTablesState=hide&definitionsS

tate=hide&exportState=hide  
11 Ibid. 

Fentanyl use rising in Pennsylvania 

A fatal heroin dose is 30           

milligrams, while a 3-milligram 

dose of fentanyl is enough to 

kill an average-sized adult. 

Source: CDC 

Fentanyl is much deadlier than heroin. 
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The Kaiser Family Foundation estimates that in 

Pennsylvania, one unnecessary hospital day at a public 

facility costs $2,397.12 Calculated at this rate, the 2017 

medical cost for opioid-related inpatient stays exceeded 

$445 million. With Medicaid covering 40 percent of 

nonelderly adults with OUD13, the estimated 2017 

Pennsylvania Medicaid cost exceeded $178 million. 

There have been small signs of improvement in this 

crisis. For example, state Department of Health (DOH) 

data suggest that the overdose death rate in 

Pennsylvania dropped 18 percent in 2018, to 4,267.14 

Public health officials attribute much of the drop in 

deaths to increased access to naloxone, a drug that 

reverses the effects of an acute opioid overdose. 

However, naloxone is not a cure for addiction; instead, 

users remain in severe need of recovery treatment and 

other services. 

There also have been decreases in the number of 

opioids being prescribed by health care professionals. 

Experts increasingly agree that prescription reforms are 

working; however, researchers from Massachusetts 

General and Boston Medical Center predict that solving 

the physician prescribing issue, while crucial, will reduce 

deaths by just 3 to 5 percent.15 The fight is now primarily 

against fentanyl and other synthetic opioids that are 

mixed into illegal drugs such as meth, cocaine and 

heroin. 

The fentanyl crisis differs from the heroin crisis for a 

few reasons: 

 Fentanyl is much deadlier than heroin. For 
example, a fatal dose of the legal opiate 
morphine is about 200 milligrams, whereas a 
fatal dose of fentanyl can be as small as 2.5 
milligrams, according to Medical News Today. 

 Fentanyl is easier to produce than heroin. 
Fentanyl production is less labor-intensive, 
according to the U.S. Drug Enforcement 
Agency, and its production sites are less 
detectable. 

 Fentanyl supply is harder to control. Because the 

origins of its individual precursor chemicals 

come from other countries, then are shipped to 

the U.S., it is difficult to control the supply 

creation. 

Nationally, overdose deaths from heroin hit a 

plateau in 2016, according to the Centers for Disease 

Control and Prevention (CDC), which is roughly when 

access to naloxone became more widely available. 

However, according to the CDC, overdose deaths from 

fentanyl, cocaine and meth continued to rise significantly 

in 2018.  

12 Kaiser Family Foundation: https://www.kff.org/health-costs/state-indicator/expenses-per-inpatient-day/?currentTimeframe=0&selectedRows=%7B%22states%

22:%7B%22pennsylvania%22:%7B%7D%7D%7D&sortModel=%7B%22colId%22:%22Location%22,%22sort%22:%22asc%22%7D 
13 Kaiser Family Foundation: https://www.kff.org/infographic/medicaids-role-in-addressing-opioid-epidemic/  

14 https://data.pa.gov/stories/s/Pennsylvania-Opioids/9q45-nckt/  
15 Freyer, Felice J. The Boston Globe. “Limiting opioid prescriptions will do little to reduce overdose deaths, study says.” Published Feb. 1, 2019. https://

www2.bostonglobe.com/metro/2019/02/01/limiting-opioid-prescriptions-will-little-reduce-overdose-deaths-study-says/DX9nHWdUWaLcP4DjdgLafJ/story.html. 

Accessed Oct. 16, 2019.
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Disease 

Pennsylvania saw a 45 percent increase in HIV 

diagnoses among those who inject drugs from 2014 to 

2018.16 

From 2016 to 2018, the number of new HIV diagnoses 

reported in Philadelphia in people who inject drugs nearly 

doubled.17 This number has alarmed many experts in the 

HIV field, including Dr. Caroline Johnson with the 

Philadelphia Department of Public Health, who said 

fentanyl is the likely culprit because, as people become 

addicted to more-potent drugs, they must inject more 

frequently to avoid withdrawal. 

An additional public health risk is Hepatitis “Hep” C, an 

infectious disease that can be contracted through needle-

sharing. Hep C is an inflammation of the liver that can 

lead to liver disease, liver cancer, cirrhosis, Type 2 

diabetes, and kidney or lung failure.18 An estimated 3.5 

million people in the U.S. have Hep C, hindering the 

quality of life of those individuals and adding strain to an 

already overloaded healthcare system. 

Clean needles prevent disease and infection, but they 

must be readily available to opioid users who can’t wait 

to find a clean needle before they inject because they 

have a limited window of time to avoid severe withdrawal 

symptoms. Needle exchanges are illegal in Pennsylvania 

but approved in Philadelphia and Pittsburgh. 

Kinship care, child abuse and 

domestic violence 

Pennsylvania had an estimated 77,000 children in 

kinship care — meaning the care of children by relatives 

— due to opioid use disorder between 2016 and 2018.19 

The National Institute of Health (NIH) studied the co-

parenting relationships of opioid-dependent fathers and 

found that they “reported more frequent physical, sexual, 

and psychological aggression directed at the mother.”20 

Increased need for foster care for children who are 

unable to remain with their parents adds to the human 

and fiscal impact of the opioid epidemic. 

These issues can be overlooked amidst the staggering 

overdose death rates; it is important to keep in mind the 

thousands of family members who are victims of this 

crisis and who need costly, long-term services to 

overcome their situations. 

16 There were 66 new HIV cases among injection drug users in 2014, and 96 in 2018. https://www.health.pa.gov/topics/Documents/Programs/HIV/2018%

20Annual%20HIV%20Surveillance%20Report.pdf  
17 https://www.philly.com/health/opioids-hiv-aids-increase-philadelphia-iv-drug-users-prep-20190404.html  
18 National Institute on Drug Abuse: https://www.drugabuse.gov/related-topics/viral-hepatitis-very-real-consequence-substance-use   
19 Annie E. Casey Foundation Kids Count Data Center via DHS Secretary Teresa Miller’s public comments Aug. 1, 2019. https://datacenter.kidscount.org/data/

tables/7172-children-in-kinship-care?loc=40&loct=2#detailed/2/40/false/1687,1652,1564,1491,1443,1218,1049,995/any/14207,14208  
20 National Center for Biotechnology Information: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3077808/ 

Observation #1: The impact of the opioid 
and fentanyl crisis in Pennsylvania is 
broad, deep and costly.  

Opioid addiction, especially fentanyl addiction, has clearly caused devastation in communities across Pennsylvania 

and the U.S. Hundreds of thousands of deaths nationwide have been attributed to opioid overdoses in recent years. 

But death is not the only negative impact caused by opioid use, especially fentanyl use. 
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Neonatal Abstinence Syndrome 

According to the National Institute on Drug Abuse, 

every 15 minutes a baby is born suffering from opioid 

withdrawal — a more than five-fold increase since 2004.21 

Hospital stays for these newborns are three times longer 

than average and cost three times as much, leading to a 

$563 million hospital price tag in the U.S. in 2014 alone. 

Labor market impact 

Societal deficits in education funding, workforce 

training and living wages are among the root causes of 

widespread substance abuse.  

Recent studies have found that the opioid crisis is 

impacting labor force participation, especially among men 

ages 25 to 54: Data show that “labor force participation 

fell more in counties where more opioids were 

prescribed.”22 

Nearly half of men ages 25 to 54 who do not have jobs 

take pain medication on a daily basis; nearly two-thirds of 

them take prescription pain medication.23 Addressing the 

relationship between pain and employment, and the 

physical and mental health of people of prime age not in 

the workforce, is crucial to curbing further declines in 

labor participation. 

In addition to addressing these macro factors, more 

attention must be paid to real-time issues that 

Pennsylvania employers and probation officers are 

juggling. 

According to a Union County police officer,24 stimulant 

users are more likely than opioid users to be able to 

retain employment, therefore increasing their ability to 

access and complete work release and diversion 

programs.  

Union County probation officers noted that in the view 

of some employers, meth users are “functional” and even 

“very productive” while on the drug; they are also more 

likely to show up to work than opioid users.  

As fentanyl mixed with stimulants increases in 

prevalence, the dangers — and potential costs — of 

workers with stimulant abuse problems amplify for users, 

employers and the public. 

Criminal justice issues 

Incarceration is not a strong deterrent for opioid users.  

Criminal justice experts agree that roughly 80 percent 

of the inmate population nationwide has some kind of 

substance abuse problem. Locking people up instead of 

assisting them with recovery does not work.25 

Sometimes an officer has no choice but to take a user 

to jail, which costs taxpayers at least the standard daily 

incarceration rate plus the cost of Medication Assisted 

Treatment — which is the only scientifically proven way 

to help a user beat addiction. 

21 National Institute on Drug Abuse: https://www.drugabuse.gov/related-topics/trends-statistics/infographics/dramatic-increases-in-maternal-opioid-use-neonatal-

abstinence-syndrome 
22 Krueger, Alan B. Princeton University and NBER. "Where Have All the Workers Gone?: An Inquiry into the Decline of the U.S. Labor Force Participation Rate." 

Published 2017. https://www.brookings.edu/wp-content/uploads/2017/09/1_krueger.pdf. Accessed Oct. 16, 2019. 
23 Ibid. 
24 Interview April 2019. 
25 Clean Slate Outpatient Addiction Medicine: https://blog.cleanslatecenters.com/law-enforcement-is-changing-its-response-to-the-opioid-epidemic.-heres-how  
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Community impact 

The Kensington neighborhood of Philadelphia has been particularly hard-hit 

by the opioid crisis. In 2017, Philadelphia spent more than $1 million to clear 

a four-intersection open-air drug market known as the Conrail camp, where 

nearly 300 homeless users were living along railroad tracks.26 

“We all thought everyone should go into treatment,” Liz Hersh, director of 

the City’s Homeless Services, told the New York Times in 2017, “and it turned 

out that offering them homeless services, and specifically low-barrier 

housing, gave us better results.”27 

Approximately half of the Conrail encampment’s residents accepted help, 

which included access to treatment facilities, housing and identification 

cards. Camp residents who did not accept help were either arrested, 

disappeared, died or moved elsewhere. 

Dr. Jill Bowen, Deputy Commissioner of Philadelphia’s Department of 

Behavioral Health and Intellectual disAbilities (DBHIDS), stresses the 

importance of delivering services where opioid users are. Bowen outlined the 

results of the Philadelphia Encampment Resolution conducted between April 

2018 and January 2019: DBHIDS encountered 299 individuals, of which 206 

received housing assistance, 197 received substance abuse services, 189 

received medical services and 185 received mental health services. 

Efforts in Kensington show that a majority of users are open to accepting 

assistance, which offers a glimmer of hope that thoughtful planning and well-

directed resources can beat this epidemic, even – and perhaps especially – as 

synthetic substances like fentanyl infiltrate the illicit drug supply. 

Gov. Wolf’s  

actions  
  Among the steps Gov. Tom Wolf 

and his administration have 

taken to address the opioid crisis:  

 2015: Wolf expanded 

Medicaid, which has allowed 

more than 125,000 

Pennsylvanians with Opioid 

Use Disorder to access 

treatment. 

 2015: Then-Physician General 

Dr. Rachel Levine signed a 

statewide standing 

prescription order making 

naloxone available to all 

Pennsylvanians. 

 2016: Wolf provided funding to 

implement 45 Centers of 

Excellence across the state to 

help people receive treatment.  

 2016: Wolf signed legislation 

that limits emergency-room 

patients to a seven-day supply 

of opioids with no refills.  

 2018: Wolf signed a statewide 

disaster declaration to increase 

access to treatment.  

 2018 and 2019: Wolf’s 

administration handed out free 

naloxone at distribution 

locations statewide. 

For more, see https://www.pa.gov/

guides/opioid-epidemic/. 

26 Percy, Jennifer. The New York Times. “Trapped by the ‘Walmart of Heroin.’” Published Oct. 10, 2018. https://www.nytimes.com/2018/10/10/magazine/

kensington-heroin-opioid-philadelphia.html. Accessed Oct. 16, 2019 
27 Ibid. 

Recommendation #1: The human and financial 

costs of the opioid crisis are immeasurable 

and will continue as the supply shifts to 

fentanyl. These costs must continue to be 

addressed at all levels of government.  
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Observation #2: The federal government 
needs to fully enact a comprehensive plan 
that will effectively limit the illegal 
importation of fentanyl.  

The chain of events leading to fentanyl use in Pennsylvania began far beyond the state’s borders. States and 

localities are forced to deal with the ramifications of a sophisticated international ring. The federal government must 

take the lead in any successful effort to reduce fentanyl use.  

28 Myers, Steven Lee and Abby Goodnough. The New York Times. “China Bans All Types of Fentanyl, Cutting Supply of Deadly Drug to U.S. and Fulfilling Pledge to 

Trump.” Published April 1, 2019. https://www.nytimes.com/2019/04/01/world/asia/china-bans-fentanyl-trump.html?module=inline. Accessed Oct. 16, 2019.  
29 McNeil, Sam. The Associated Press. “China to Close Loophole on Fentanyl After U.S. Calls for Opioid Action.” Published April 1, 2019. https://radio.wosu.org/post/

china-close-loophole-fentanyl-after-us-calls-opioid-action. Accessed Sept. 23, 2019. 
30 Westhoof, Ben. The Atlantic. “The Brazen Way a Chinese Company Pumped Fentanyl Ingredients Into the U.S.: Yuancheng used an army of young, perky 

salespeople to peddle illegal chemicals to Americans.” Published Aug. 18, 2019. https://www.theatlantic.com/health/archive/2019/08/chinese-company-helping-

fuel-opioid-epidemic/596254/. Accessed Sept. 23, 2019. 
31 Committee on Banking, Housing, and Urban Affairs full committee meeting June 4, 2019. https://www.banking.senate.gov/hearings/confronting-threats-from-

china-assessing-controls-on-technology-and-investment-and-measures-to-combat-opioid-trafficking  
32 Tiezzi, Shannon. The Diplomat. “Another US-China Dialogue Bites the Dust.” Published Oct. 2, 2018. https://thediplomat.com/2018/10/another-us-china-dialogue

-bites-the-dust/. Accessed Oct. 16, 2019. 

Fentanyl, fentanyl-related substances and precursors, or 

chemical ingredients, are primarily manufactured in China. 

Its “illicit manufacturers create new substances faster than 

they can be controlled,” according to a 2018 report by the 

U.S.-China Economic and Security Review commission. The 

majority of these illegal substances make their way from 

China two ways:  via mail and via legal ports of entry on 

the Mexican-American border. 

It is important to note that legal sales of fentanyl have 

steadily declined since 2010, according to the American 

Enterprise Institute, while the size of the illegal market has 

soared. This trend means that illegal production makes up 

the vast majority of the illegal market. 

The United States holds uncertain influence in any 

attempts to reduce Chinese production of fentanyl.  

Chinese President Xi Jinping banned all types of fentanyl 

and fentanyl-related substances as of May 1, 2019.28 But 

the bans do not cover all chemical ingredients used to 

make fentanyl, and U.S. officials have expressed 

concerned that China will not stop the flow of those 

ingredients to Mexico. In August, the Trump 

Administration expressed frustration that this promise is 

not being delivered upon, citing the continual flow into the 

U.S. as well as having not “directly seen any large-scale 

seizures or law enforcement action by the Chinese on 

fentanyl.”29 

A reporter for The Atlantic magazine recently posed as a 

buyer looking to purchase fentanyl ingredients. The 

reporter, Ben Westhoof, easily purchased the ingredients, 

known as precursors, from a Chinese chemical company, 

Yuancheng. Officially, this company specializes in food 

additives. Though the company refused to sell him some 

explicitly banned substances, when Westhoof asked for 

alternative precursors to make fentanyl, the sales 

personnel easily complied.30 

Furthermore, deteriorating  relations since May have 

led experts to question whether China is going to 

implement the changes necessary to enforce the ban.31 

The Trump Administration has discontinued key bilateral 

dialogues, such as the U.S.-China Strategic & Economic 

Dialogue.32 

Production and supply 
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Clearly, significantly reducing fentanyl production in China is not a viable stand-alone solution to the fentanyl crisis. 

Recent sanctions against three Chinese nationals who allegedly trafficked fentanyl are a positive step, but the impact 

is greatly limited. Experts suggest that the Trump administration must more clearly outline where fentanyl falls on 

the negotiating list, as fentanyl will be a low priority for the Chinese, especially if the trade war continues.33 

A strategy like this would test the Trump administration’s commitment to blocking fentanyl imports against 

economic scenarios that could be harmful to the U.S. economy or particular sectors within it. 

Recommendation #2: In U.S.-China negotiations, the Trump 

administration should clearly prioritize and provide incentives for the 

Chinese government to block exports of fentanyl and its precursors. 

Attempts to seize illicit fentanyl before it reaches 

American soil necessities coordination between many 

federal agencies34, as manufacturers and dealers attempt 

many delivery avenues. As the chart below indicates, of 

all the fentanyl seized from 2016-17, 83 percent was 

intercepted through the mail, while 16 percent was  

found in automobiles or on individuals traveling through 

a border point of entry. 

The U.S.’s efforts to reduce the ability to deliver 

fentanyl via mail provides a prime example of a delayed 

reaction to a crisis that, once implemented, is bogged 

down by bureaucratic infighting. This error proved grave 

and hastened the rapid rise in fentanyl use. The U.S. 

Postal Service (USPS) has made remarkable gains in the 

last year and must continue to work toward progress. 

For years, Chinese drug traffickers urged their American 

buyers to receive fentanyl shipments via regular mail 

instead of using private delivery companies, such as 

FedEx. The USPS was preferred because a 2002 law 

(passed in response to the Sept. 11, 2001, attacks) 

required FedEx and UPS to electronically track packages 

— but did not require the same of the USPS largely 

because of cost concerns. Federal investigators 

uncovered emails from cyber drug dealers telling 

American consumers that “private delivery companies 

electronically tracked packages, allowing the easy 

identification of mail from suspect addresses and creating 

a bright trail connecting sellers and buyers of illegal 

fentanyl.”35 The USPS at the time did not electronically 

track packages. 

In 2018 — two years after legislation was introduced — 

Congress passed the Substance Use Disorder Prevention 

Act that Promotes Opioid Recovery and Treatment 

(SUPPORT) for Patients and Communities Act, charging 

the Food and Drug Administration (FDA) with 

coordinating with the Department of Homeland Security 

(DHS) and the USPS to improve screening and 

identification of unlawful controlled substances36 and 

closing the loophole allowing foreign packages to go 

through the USPS system without advance electronic data 

(AED).37 

33 Committee on Banking, Housing, and Urban Affairs full committee meeting June 4, 2019. https://www.banking.senate.gov/hearings/confronting-threats-from-

china-assessing-controls-on-technology-and-investment-and-measures-to-combat-opioid-trafficking 
34 Those agencies include U.S. Postal Service, Customs and Border Patrol, Food and Drug Administration, Immigration and Customs Enforcement, Drug Enforcement 

Agency and the Office of National Drug Control Policy. 
35 Horwitz, Sarah and Scott Higham. The Washington Post. “The flow of fentanyl: In the mail, over the border.” Published Aug. 23, 2019. https://

www.washingtonpost.com/investigations/2019/08/23/fentanyl-flowed-through-us-postal-service-vehicles-crossing-southern-border/. Accessed Sept. 24, 2019.  
36 https://www.congress.gov/bill/115th-congress/house-bill/6  
37 https://docs.house.gov/billsthisweek/20180924/HR6.pdf 

Delivery to U.S. 
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Implementation of the SUPPORT Act has been challenging. Forty percent of international packages remain 

untracked, including 15 percent of all packages from China. According to a Washington Post article, a “turf war 

between key federal agencies (Customs and Border Patrol and USPS)” created additional hurdles to implementing the 

electronic tracking.  

As the below chart indicates, although the USPS failed to meet the mandated goal, it did make significant gains in a  

short time period. The U.S.’s chief postal inspector expressed confidence that the agency could meet the goal of  

100 percent electronic tracking by December 2020.38 

38 Statement of Gary R. Barksdale, Chief Postal Inspector, before the U.S. House Committee on Energy and Commerce Subcommittee on Oversight and 

Investigations. Presented July 16, 2019. 

Pennsylvania’s 
efforts 
Multiple law-enforcement 

organizations are working to keep 

fentanyl off the streets. Among them 

are the Pennsylvania Counterdrug 

Joint Task Force, which is operated by 

the National Guard, and Pennsylvania 

State Police. 

From Jan. 1 through June 30, 2019, 

Pennsylvania State Police seized nearly 

111 pounds of heroin and nearly 50 

pounds of fentanyl, with a combined 

street value of more than $4 million, 

according to the Pennsylvania 

Pressroom website. 
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Second to U.S. mail, the most common delivery of 

fentanyl to the U.S. is through legal ports of entry on the 

Mexican border. The ability to make a dent in preventing 

this type of delivery is stymied by insufficient funding for 

agents and for field testing tools. The high emotions and 

politics dealing with anything regarding the Mexican 

border threaten to prevent any progress from being 

made. 

The increase in fentanyl smuggling via the border is 

staggering. Near San Diego, just 2 pounds of fentanyl was 

seized in 2013; by 2018, officials seized more than 2,100 

pounds. One high-level CBP official testified before a 

House Energy and Commerce subcommittee that 

“roughly 90 percent of what we seize is at a port of entry 

as opposed to between the ports,” disputing President 

Trump’s assertion that building a wall along the 

southwest border will significantly reduce fentanyl 

smuggling.39 

Staffing shortages lead to only 2 percent of cars and 16 

percent of commercial vehicles being inspected at the 

southwest border. This is clearly a result of remarkable 

understaffing of port officers, who are responsible for 

inspecting vehicles and individuals crossing the border for 

fentanyl and other drugs. A May 2018 U.S. Senate report 

found the following40: 

 The United States is 4,000 officers short of the 
number needed to fully staff all ports of entry; 

 Temporary staff is needed at critical ports of 
entry so often that CBP named it “Operation 
Overflow”; and 

 The Trump administration’s proposed dramatic 

increase in FY 2019 funding for Border Patrol and 

Immigration and Customs Enforcement included 

no funding for additional port officers. 

Investment in technology and tools to help intercept 

drugs at the border appears to have more of a political 

consensus. In January 2018, the INTERDICT Act was 

signed into law, giving $9 million to CBP to improve 

fentanyl detection in mailed packages and on travelers 

through screening tools and additional scientists to 

interpret data.41 Funding and implementation schedules 

are essential to providing agencies like CBP with the 

technology and workforce needed to keep fentanyl out of 

the country and off the streets. 

In addition, in May 2019, President Trump said that 

“Investment in technology will ensure we can scan 100 

percent of everything coming through, curbing the flow 

of drugs and contraband” and that such technology 

would be paid for by “a permanent and self-sustaining 

border security trust fund ... financed by the fees and 

revenues generated at the border crossing itself.”42 

39 Testimony of Thomas F. Overacker, Executive Director, Cargo and Conveyance Security, Office of Field Operations, U.S. Customs and Border Protection, before the 

U.S. House Committee on Energy and Commerce Subcommittee on Oversight and Investigations. Presented July 16, 2019. 
40 U.S. Senate Committee on Homeland Security & Governmental Affairs. “Combating the Opioid Epidemic: Intercepting Illicit Opioids at Ports of Entry.” Released 

May 10, 2018. 
41 https://www.govtrack.us/congress/bills/115/hr2142 
42 https://www.whitehouse.gov/briefings-statements/remarks-president-trump-modernizing-immigration-system-stronger-america/. Accessed Sept. 23, 2019. 

Recommendation #3: Congress 

must use its oversight authority 

to ensure that the Trump 

administration is appropriately 

funding and tasking its agencies 

to implement and enforce new 

laws — and laws Congress has 

already passed — to confront the 

fentanyl crisis. Congress must not 

allow the Trump Administration 

to focus on actions not supported 

by data about how fentanyl gets 

into the U.S. 
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Observation #3: Emergency treatments and 
long-term recovery options exist in 
Pennsylvania but need adjustments to be 
fully beneficial to the maximum number of 
people.  

Reactive measures  

Each of the following sections highlights a critical piece 

of helping opioid users recover long-term; however, it is 

important to note that, because fentanyl is so powerful 

and so deadly, only a percentage of users survive long 

enough to receive these services. 

Naloxone (Narcan) 

Naloxone is a drug that reverses acute opioid 

overdoses. Because fentanyl is so potent, overdose 

victims sometimes need three or four doses of naloxone 

to be revived.44,45 

Pennsylvania Gov. Tom Wolf distributed thousands of 

doses of free naloxone in December 2018 and 

September 2019, and DOH Secretary Dr. Rachel Levine 

issued standing-order prescriptions for naloxone for first 

responders and the general public.46 These efforts are 

part of the governor’s broad approach to the opioid 

crisis, which includes an Opioid Command Center 

launched in January 2018. 

Preventive measure  

Fentanyl test strips 

Fentanyl strips test drugs for the presence of fentanyl 

and could be key in helping users find a way to control 

this crisis on their own. The strips require simply mixing 

a small amount of the drug with water, then dipping a 

test strip into the mixture to see if fentanyl is present.  

A study published in the International Journal of Drug 

Policy found users who inject drugs were likely to change 

their drug use behavior if they used a fentanyl test strip 

and found that fentanyl was present. Researchers 

concluded that test strips “may represent an effective 

addition to current overdose prevention efforts.”43 

Though they are potentially a key prevention tool, it is 

also important to note that testing strips are relatively 

expensive (about $1 apiece) and many users are unlikely 

to take the time to use them because they are already 

suffering withdrawal symptoms from their last dose and 

need to inject quickly.  

Fentanyl test strips are illegal in Pennsylvania but are 

used in the Philadelphia and Pittsburgh areas. 

Philadelphia Department of Public Health officials said 

they offer these strips for “party” drugs, targeting young 

people going to events where they are likely to use 

recreational drugs but do not want to accidentally take 

fentanyl. 

43 Peiper, Nicholas C., et al. International Journal of Drug Policy. “Fentanyl test strips as an opioid overdose prevention strategy: Findings from a syringe services 

program in the Southeastern United States.” Published 2019. 
44 Harm Reduction Coalition: https://harmreduction.org/issues/overdose-prevention/overview/overdose-basics/understanding-naloxone/  
45 https://tonic.vice.com/en_us/article/a3dzyb/this-is-exactly-what-happens-when-you-overdose  
46 https://www.ddap.pa.gov/overdose/pages/naloxone_reversal.aspx  

Recommendation #4: The General 

Assembly should legalize fentanyl 

test strips for use across 

Pennsylvania. 
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Dr. Bonnie Milas, professor of clinical anesthesiology and critical care at the University of Pennsylvania’s Perelman 

School of Medicine, wrote in The Philadelphia Inquirer in April 2019 to stress the importance of naloxone education: 

More than 50 percent of victims overdose at home, showing need for family members of addicted loved ones to train 

on overdose response, including administering naloxone, calling 911 and performing CPR.47 

Naloxone classes are available through the American Red Cross, getnaloxonenow.org and other sources. 

47 Milas, Bonnie. The Philadelphia Inquirer. “Narcan is just the start of fighting the opioid overdose epidemic.” Published April 24, 2019. https://www.philly.com/

health/narcan-naloxone-opioid-overdose-university-of-pennsylvania-hospital-20190424.html. Accessed Oct. 16, 2019. 
48 British Medical Journal: https://www.bmj.com/content/357/bmj.j1550  
49 Ibid.  
50 National Institute on Drug Abuse: https://www.drugabuse.gov/publications/principles-drug-addiction-treatment-research-based-guide-third-edition/frequently-

asked-questions/how-long-does-drug-addiction-treatment 
51 Substance Abuse and Mental Health Services Administration: https://www.samhsa.gov/medication-assisted-treatment/practitioner-program-data/treatment-

practitioner-locator?field_bup_physician_us_state_value=PA 
52 The Pew Charitable Trusts: https://ltgov.delaware.gov/wp-content/uploads/sites/27/2019/04/Delaware-Recommendations-for-OUD-Treatment-Expansion-Final-

PDF.pdf 
53 Centers for Disease Control and Prevention: https://www.cdc.gov/drugoverdose/data/statedeaths.html 

Described by some health experts as the “gold 

standard” of addiction care, Medication-Assisted 

Treatment (MAT) can cut mortality among opioid users 

by half or more.48 MAT involves behavioral therapies as 

well as the injection of a prescription drug such as 

buprenorphine/Suboxone, which prevents patients from 

feeling the high associated with taking opioids. 

The first four weeks in treatment are most critical,49 

according to the Principles of Addiction Treatment, but 

MAT must be provided for significantly longer than the 

traditional 90 days to maintain positive outcomes. For 

those who use methadone, a one-year protocol is 

considered the minimum.50 

Pennsylvania needs more MAT prescribers and 

substance abuse disorder specialists in the workforce. 

Multiple Pennsylvania counties have just one — or not 

even one — buprenorphine/Suboxone prescribers.51 

While some neighboring states, such as Delaware52, have 

worse provider shortages, Pennsylvania’s third-place 

ranking in overdose deaths warrants immediate 

attention to solving the provider shortage.53 

Recommendation #5: State officials should continue to fund naloxone 

distribution and lift any barriers to access for healthcare workers, 

opioid users or family members. 

Recommendation #6: State 

officials should expand 

partnerships with local 

authorities, physicians and 

advocacy groups to reinforce 

the effectiveness of  

Medication-Assisted Treatment 

(MAT), to diminish lingering 

stigma of its use and to 

adequately fund a range of 

MAT options in prisons, jails 

and recovery facilities. 

Medication-Assisted Treatment (MAT) 
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X-waivers 

Physicians must apply to the federal Substance Abuse and Mental Health 

Services Administration (SAMHSA) to receive a practitioner waiver — also 

known as an X-waiver — to treat opioid dependency with buprenorphine. 

Once authorized to treat up to 30 patients, physicians may then apply to 

treat up to 100 patients. Physicians who have prescribed buprenorphine to 

100 patients for at least one year can apply to increase their patient limits to 

275 under new federal regulations.54 So far in 2019, Pennsylvania has 567 

physicians newly certified for 30 patients, and 115 physicians newly certified 

for 100 patients. 

The requirements to obtain a waiver include completing eight hours of 

training, which many practitioners find difficult to fulfill. 

Nurse practitioners and physicians assistants are great resources, but 

current laws stymie their role in helping with the crisis. Doctors, nurse 

practitioners and physicians assistants may all qualify for waivers, but in 

order for the nurse practitioners and physicians assistants to participate, the 

doctor they work for must be an approved prescriber. This limitation is yet 

another barrier to increased MAT access.55 

The Pennsylvania State Board of Medicine has the power to simplify these 

requirements to obtain X-waivers and should address this issue immediately 

in order to broaden access to MAT and continue to promote it as an 

essential element of successful, long-term addiction recovery. 

Other states’ 
initiatives 
Officials, health experts and advocates 

in other states have worked together to 

support expanded behavioral health 

and substance abuse disorder 

treatment access. 

 

Wisconsin’s governor signed 

2017 Wisconsin Act 262 in April 

2018, which removed the 

requirement that marriage and 

family therapists, licensed 

professional counselors and 

licensed clinical social workers 

obtain substance abuse specialty or 

substance abuse credentials.   

 

Indiana is addressing its low 

ranking for behavioral healthcare 

access among states with cross-

sector initiatives to research and 

implement programs to increase 

the quality and quantity of the 

state’s substance abuse disorder 

workforce. 

 

Maine’s Department of Health 

and Human Services did a 

comprehensive review of Medicaid 

policies, resulting in substantial 

reimbursement rate increases for 

psychologists, licensed social 

workers, and certified drug and 

alcohol counselors. 

54 Substance Abuse and Mental Health Services Administration: https://www.samhsa.gov/medication-assisted-treatment/buprenorphine-waiver-management/

increase-patient-limits  
55 American Association of Nurse Practitioners data: https://thinkprogress.org/wp-content/uploads/2018/02/sln_apr21_map.jpg?w=1024   
56 https://legiscan.com/PA/text/SB675/2019 
57 Evans Scolforo, Liz. York Dispatch. “Coroner: York County overdose deaths spike, fentanyl suspected.” Published Aug. 9, 2019. https://www.yorkdispatch.com/

story/news/crime/2019/08/09/coroner-york-county-overdose-deaths-spike-fentanyl-suspected/1966575001/. Accessed Oct. 16, 2019. 
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58 The Pew Charitable Trusts: https://www.in.gov/recovery/files/Pew%20Report_Indiana_Sep%202018.pdf 
59 Advocates for Human Potential: http://www.ahpnet.com//AHPNet/media/AHPNetMediaLibrary/News/AHP-BH-Workforce-Paper-July-2014.pdf 

Behavioral health services access 

Shortages of substance abuse disorder counselors are a problem 

nationwide.58 The nonprofit Advocates for Human Potential illustrates this 

with its Provider Availability Index: in the U.S., there are just 32 behavioral 

health practitioners for every 1,000 people with substance abuse disorder.59 

The Philadelphia Department of Behavioral Health stresses that peer 

specialists, who have the lived experience of recovering from addiction, are a 

vital component of successful recovery. Pennsylvania covers the cost to 

certify Certified Peer Specialists. However, counties currently pay to certify 

Certified Recovery Specialists.  

Funding these specialists and embedding them in the treatment networks 

is far less expensive than paying for someone to relapse, returning to the 

cycle of overdose and emergency room visits all over again. 

Just 4 percent of 
doctors statewide 
have authorization to 
prescribe the 
medication most 
effective in helping 
opioid users recover.  
Source: SAMHSA/Kaiser Family 

Foundation 

Recommendation #7: The Pennsylvania State Board of Medicine 

should do as much as it can to simplify the requirements for X-waivers 

to prescribe buprenorphine/Suboxone and other MAT prescriptions to 

increase convenient access to physicians and healthcare workers to 

treat more opioid users who want to recover, and eliminate waiver 

limitations for nurse practitioners. 

Recommendation #8: The governor and General Assembly should 

ensure they are not inadvertently creating barriers to treatment for 

opioid users. 
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Conclusion  

The nationwide opioid epidemic has caused hundreds of thousands of deaths and altered millions of families’ lives. 

Pennsylvania families have been particularly hard-hit by this crisis, with the stakes escalating as fentanyl has made its 

way into the state’s illegal drug supply, killing thousands more. 

Pennsylvania — and the United States as a whole — will still face an uphill battle against addiction even after the 

opioid crisis has abated. Solutions that are found to work should be solidified in federal and state laws and policies 

now, so those resources can be available long term to anyone striving to recover from the scourge of addiction. 

Recommendation #9: State officials should consider student loan 

repayment, home and auto loans, and other benefits to steer students 

— and mid-career workers — to the fields of addiction medicine, 

behavioral health sciences and nursing. The governor’s Workforce 

Development Command Center could be part of this process. 

Recommendation #10: The state should help counties fund 

certifications and deployment of Certified Recovery Specialists. 

 

*The cover image depicts a fatal dose of fentanyl.  
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What is the meaning of (statistical) life? 
Benefit–cost analysis in the time of 
COVID-19

Jonathan Colmer*

Abstract Efforts to support public policy decisions need to be conducted carefully and thoughtfully. 
Recent efforts to estimate the social benefits of reductions in mortality risks associated with COVID-
19 interventions are likely understated. There are large uncertainties over how much larger the social 
benefits could be. This raises questions about how helpful conventional approaches to valuing mor-
tality and morbidity risks for benefit–cost analyses can be in contexts such as the current crisis.

Keywords: value of a statistical life, benefit-cost analysis, COVID-19

JEL classification: A13, D61, I18, J17

I. Introduction

Are the economic costs of policy interventions to limit the spread of COVID-19 worth 
the potential health benefits? How long should social distancing and shelter-in-place 
rules be in place for? These are the multi-trillion dollar questions that economists, 
public health experts, politicians, and your neighbour are currently debating.

But how do we answer these questions? When considering any policy intervention, 
it is important to get a sense of the costs and benefits of different courses of action. 
In many settings, including the COVID-19 pandemic, this is particularly challenging. 
While many of the costs, such as forgone income and production, are easily measured 
in your currency of choice, measuring the benefits is a lot harder.1

In a recent interview the Governor for New York, Andrew Cuomo declared ‘you 
cannot put a value on a human life.’ (Cuomo, 2020). He is correct. Researchers instead 
estimate what is known as the value of a statistical life (VSL) (Drèze,1962; Schelling, 
1968; Jones-Lee, 1974; Viscusi, 1992; Viscusi and Aldy, 2003; Banzhaf, 2014).

applyparastyle “fig//caption/p[1]” parastyle “FigCapt”
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I thank David Bradford, Trudy Cameron, Andres Clarens, Scott Doney, Leora Friedberg, Cameron 

Hepburn, Michael Livermore, Jacquelyn Pless, Jay Shimshack, Bill Shobe, Alex Teytelboym, and Kip Viscusi 
for helpful comments and suggestions.

1 In the context of COVID-19, some costs are also very difficult to quantify, e.g. forgone opportun-
ities to enjoy time with friends and family, mental and physical health risks from sedentary behaviour and 
loneliness, etc.
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VSL estimates do not measure the value of life. The VSL represents aggregate de-
mand for wide-spread, but individually very small, reductions in mortality risk, i.e. 
how much individuals are willing to pay for a very small reduction in the probability of 
death, paid for by forgoing the consumption of other goods and services. For example, 
if  a policy reduced the risk of death by 0.00001 per person, 1 in 100,000, then it would 
take 100,000 people to accumulate a collective risk reduction of one ‘statistical life’. If, 
on average, each individual is willing to pay $100 per year to reduce the probability of 
dying by 0.00001, then collectively the group would be willing-to-pay $10m per year to 
prevent the loss of one ‘statistical life’. This is the value of a statistical life. If  the policy 
applied to a large fraction of the country’s population, say 100m people (a thousand 
times as many), then the expected total number of lives saved would be 1,000 ‘statistical 
lives’, with a collective willingness to pay of $10 billion.

VSL estimates play a very large role in determining benefit–cost assessments for 
many government policies in the areas of health, transportation, and the environment. 
In a recent review of 115 major federal regulations in the United States, 70 per cent of 
the total benefits were directly attributable to the monetized value of reducing early 
mortality (OMB, 2014).

A considerable amount of work and effort goes into credibly estimating the value 
of a statistical life and there are a number of challenging issues that researchers 
need to account for when estimating and interpreting VSL estimates (see Viscusi and 
Aldy (2003) and Viscusi (2018) for an overview of estimates from the literature and 
Ashenfelter (2006), Cameron (2010), and Viscusi (2011) for a discussion of the em-
pirical and conceptual issues). A broader issue is how any given VSL estimate is used 
in benefit–cost analysis. Almost all benefit–cost analyses apply VSL estimates to new 
populations. As such, it is important that VSL estimates are chosen carefully, and that 
the assumptions that give VSL estimates a meaningful interpretation are plausible, 
when applied to new contexts. These considerations are of particular importance in the 
context of COVID-19.

The COVID-19 crisis has prompted a slew of benefit–cost analyses using VSL es-
timates. This article calls for introspection. I argue that recent efforts have, in many 
cases, lacked clarity on some of these issues and may consequently have underesti-
mated the social benefits of policy interventions to mitigate the spread of COVID-19. 
Ultimately, more questions are raised than answered. However, one conclusion is clear: 
when benefit–cost analysis is implemented, we need to ensure that it is implemented 
carefully and thoughtfully to most effectively serve and support public policy decisions.

II. Large vs small reductions in risk

VSL estimates are only valid when based on very small (marginal) changes in risk. 
When there are large changes in risk, VSL estimates may be too small. An important 
consideration in the face of large changes in risk is the distinction between willingness 
to pay (WTP) for a reduction in risk and willingness to accept (WTA) compensation to 
forgo reductions in mortality risk. When risks are small these distinctions don’t matter, 
as WTP ≈ WTA. However, when considering larger reductions in risk, an individual’s 
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WTA compensation to forgo a reduction in mortality risk will be larger than their WTP 
for the same reduction in mortality risk, WTA > WTP.2

Consider the following example. Figure 1 shows an individual’s willingness to ac-
cept (a) and willingness to pay (b) for a large increase/decrease in risk. Moving from p 
to p1, which reduces survival probabilities, we observe that the individual would need 
an increase in income, moving from w(p) to w(p1). By contrast, reducing risk by the 
same amount, from p to p2, we observe that the individual would be willing to reduce 
their income, moving from w(p) to w(p2). The willingness to accept the large increase 
in risk, w(p1)–w(p), is much larger than the willingness to pay for a reduction in risk of 
the same magnitude, w(p)–w(p2). There are two additional insights that can be drawn 
from Figure 1. First, the VSL (represented by the red and blue lines, which captures 
the marginal rate of substitution between income and mortality risk, –dw(p)/dp) will be 
higher for people with higher baseline risk, represented by the steeper gradient. Second, 
in response to large changes in risk, the VSL based on willingness to accept/pay (repre-
sented by the red lines in Figure 1) will be larger/smaller than the VSL for small changes 
in risk (the blue line).

Whether willingness to pay or willingness to accept is the more appropriate measure 
relates to property rights. WTP is appropriate when the individual does not have prop-
erty rights—we want to know what the individual would pay for something to which 
they currently have no legal right. WTA is appropriate when the individual does have 
property rights—we are compensating the individual for the loss of something to which 
they do have a legal right. The right to life is conventionally regarded as the primary 
natural or human right (Garnsey, 2007). As such, when considering large reductions in 
mortality risk, WTA is arguably the more appropriate measure.

2 The extrapolation of VSL estimates based on very small changes in risks to larger changes implicitly 
assumes that people are risk neutral. This assumption is implausible.

Figure 1: WTA vs WTP for large changes in risk
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The COVID-19 pandemic reflects a context in which increases in mortality risk are 
large, at least for some groups of the population. VSL estimates are most often derived 
from hedonic wage models—a revealed preference approach. Researchers estimate 
the additional wages paid to workers in riskier jobs, capturing the compensating wage 
differentials associated with greater mortality risk. As such, VSL estimates are usu-
ally derived from contexts in which changes in risk and wages are relatively small. The 
wage–risk trade-offs upon which we base benefit–cost analyses for typically sized risk-
reductions cannot confidently be extrapolated to the risks presented by COVID-19. In 
technical terms, the magnitude of the mortality risks avoided by social distancing and 
shelter-in-place policies is outside the domain of the risk reductions that have been used 
to estimate the VSL. Use of VSL estimates derived from very small changes in mortal-
ity risk could substantially underestimate the social benefits of policy interventions that 
seek to reduce risk of exposure. Any benefit–cost analysis of interventions that induce 
non-marginal reductions in mortality risk should be explicit about this issue.

III. Assumption: everyone is a middle-aged, male, blue-
collar worker . . .

It is very easy, and tempting, to apply VSL estimates to new settings. Policy-makers 
crave a single number that they can employ in any context, and it would indeed be much 
easier if  we could be confident that there was just one number that was always the right 
number to use when measuring the social benefits of risk reduction. However, the value 
of a statistical life is not a universal constant.

Willingness to pay for changes in mortality risk will be different for different people. 
Such differences may arise for a number of reasons, including: differences in how in-
formed individuals are about risk reductions; differences in life expectancy; differences 
in risk aversion; differences in cultural or theological beliefs (e.g. some groups may be-
lieve in fatalism, the belief  that fate governs major life outcomes, or theological deter-
minism, the belief  that all events are pre-ordained); differences in income. In practice, 
VSL estimates reflect the risk preferences of middle-aged, male, blue-collar workers. 
There is less credible evidence about the risk preferences of people that are not in 
this demographic, including the elderly, those with pre-existing health conditions that 
prevent them from working, carers, students, and children below working age. In the 
context of COVID-19, the people who face the greatest risks (the elderly, those with 
pre-existing conditions, and service workers) are not well represented in the populations 
that inform existing VSL estimates.

Willingness to pay for risk reductions depends on the nature of the risk in question. 
The context for many VSL estimates is sudden deaths due to industrial accidents. The 
type of risk presented by COVID-19 does not match the profile of risk used to support 
existing VSL estimates. COVID-19 presents unfamiliar and poorly understood risks 
that can involve weeks of severe illness, hospitalization, ventilators, and isolation from 
family and friends, before a lonely death among strangers. When a victim recovers, we 
do not yet know the extent of recovery, whether the disease will recur, or whether there 
are any long-term compromises to health. Cameron and DeShazo (2013) present sug-
gestive evidence that willingness to pay is smaller when considering the risk of sudden 
death compared to the risk of death following illness.
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IV. Should we use age-specific VSLs?

One of the most controversial issues associated with the use of VSL in benefit–cost ana-
lysis is whether VSL estimates should be differentiated by age. The controversy emerges 
because individuals think it unfair to value the lives of some people more than others. 
But this is not what the VSL represents. It represents individual willingness to pay for 
reductions in mortality risk. That said, the relationship between age and willingness to 
pay is theoretically ambiguous and the empirical evidence is mixed (Hammitt, 2007; 
Krupnick, 2007; Aldy and Viscusi, 2007). One might expect willingness to pay for an 
extension of life to fall as remaining life expectancy falls, but economic resources and 
exposure to risk also change over the life cycle and so willingness to pay could increase 
or remain constant as age increases. However, existing VSL estimates treat every risk 
reduction in the same way. There is no distinction between reducing the risk of someone 
who is likely to die in the next few years or reducing the risk of someone who is younger 
with dependants.

One strategy for constructing age-specific VSL estimates is to convert a given VSL 
estimate into the value of a statistical life year (VSLY). This is calculated using the fol-
lowing equation,

VSLY =
rVSL

1 − (1 + r)−Lā

where Lā represents the average number of remaining life years for the average person in 
the sample and r represents the real discount rate, commonly, but arbitrarily, assumed 
to be 3 per cent. If  the average VSL estimate in a sample was $10.9m ($2020) and the 
average individual had 41 expected remaining life years, we would calculate the value 
of a statistical life year to be $465,565.25 ($2020). Age-specific VSL estimates can then 
be calculated for different ages, using the following equation,

VSLa =

L∑
t=�

VSLY
(1 + r)t

where t is the current expected life-years remaining in each age group and r is the real 
discount rate. For example, if  20-year-olds had 60 expected life-years remaining, VSL20 
would be $12.884m. If  80-year-olds had 8 expected life-years remaining, VSL80 would 
be $3.268m.

There are a number of issues with this approach. First, this approach doesn’t reflect 
underlying heterogeneity in willingness to pay by age—it is based solely on differences 
in average life expectancy. It completely ignores the complexity of the underlying rela-
tionship between willingness to pay for a risk reduction and age. As discussed, one 
theoretical basis for using declining age-profile is that consumption and income decline 
with age, but one should model this explicitly for the population under study. Murphy 
and Topel (2006) provide a framework for this that can be used to construct popula-
tion-specific age-adjusted VSL estimates. However, neither approach accounts for how 
willingness to pay varies with baseline risk. An individual facing a high probability of 
death has little incentive to limit their spending on risk reductions as the probability of 
survival is low. As such, age-specific VSL estimates may understate the willingness to 
pay for risk reductions. The net effect of these competing forces is unclear.
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In the context of COVID-19 the benefits of social distancing are likely to accrue 
to older populations and so it is reasonable that VSL estimates reflect that. However, 
whether a declining age-profile is appropriate is unclear. Even if  a declining age-profile 
is justified in normal circumstances, it is unclear whether it is appropriate if  exposure 
to risk increases with age. The current situation is one in which increases in mortality 
risk are quite large for older populations. As discussed above, this would imply that 
willingness to pay based on marginal changes in risk is likely understated. If  so, the true 
age-profile for the VSL in the context of COVID-19 could be flat, or even increasing 
with age if  WTP/WTA was high enough. It seems likely that VSLY-derived estimates 
with a declining age-profile represent a lower bound on the social benefits associated 
with COVID-19 interventions.

V. Decision-making when lives are identifiable

As is hopefully clear, the use of VSL estimates is only applicable in settings where inter-
ventions consider a probabilistic loss of life—statistical lives. Using the value of a stat-
istical life to aid decision-making is completely inappropriate when the lives at risk 
are identified. Identifiable lives reflect specific people who need help now, for example, 
individuals who are in need of rescuing.

When considering whether to save the life of a given individual, society’s choice 
cannot be based on the individual’s willingness to pay. Their willingness to pay doesn’t 
come into it. The tools of constrained optimization that economists use, and that pro-
vide the foundations of benefit–cost analysis, are not appropriate in these circumstances 
because the identified individual is unable to make a trade-off. Sadly, the COVID-19 
pandemic is likely to put decision-makers in a position in which they have to make 
choices about identifiable lives. Society’s choice as to whether to give an ICU bed to one 
patient or another has nothing to do with the patients’ willingness to pay or the willing-
ness to pay of their families. The choice has to be made on some other basis.

VI. The social value of life

The value of a statistical life is an analytical tool used in benefit–cost analysis, but its 
scope is limited. The VSL reflects private willingness to pay for a very small reduction 
in mortality risk. It does not capture the value of a person’s life to the rest of society. 
As such, the total benefits of interventions to reduce mortality risk will be understated 
as the social benefits are not accounted for. This is not a critique of VSL. VSL does not 
claim to measure such considerations. However, it is important to acknowledge that as 
an analytical tool the VSL does not provide a complete representation of the total ben-
efits associated with reductions in mortality risk. This is true in any context, including 
the COVID-19 pandemic.

Henry Moseley was a physicist at Oxford in the early twentieth century, who died 
during the First World War in August 1915 at the age of 27. His contributions to phys-
ics prior to his death were monumental. The social cost of his death in terms of the 
further contributions he could have made is immeasurable. The social benefit to society 
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associated with the fact that Isaac Newton did not die during the bubonic plague, or 
that C. S. Lewis and J. R. R. Tolkien did not lose their lives during the First World War, 
is equally immeasurable. Yet, we are cognizant of their existence. What of the scientists, 
artists, and innovators who lost their lives before new ideas were even conceived? We 
are not aware of these forgone benefits, but we are nevertheless worse off  because they 
do not exist.

Society also bears the cost of grief  and loss of companionship that is experienced by 
the family and friends of the deceased (Posner and Sunstein, 2015; Beckerman, 2019). 
As in the case of identifiable lives, it is not possible to credibly assign a monetary value 
to such considerations.

Measuring the value of a statistical life in a credible way is hard. Measuring the social 
costs of the loss of life in a credible way is arguably impossible. Inevitably, this means 
that such considerations are not included in benefit–cost analyses. However, not includ-
ing something doesn’t mean that we shouldn’t acknowledge its existence. The social cost 
can be acknowledged, even if  it is to state that the social benefits of intervention are 
understated due to our inability to measure the social costs associated with loss of life. 
Just because something can’t be measured, doesn’t mean that it has no value.

VII. Conclusion

The value of a statistical life (VSL) can be a very useful tool when used appropri-
ately. However, it is often misunderstood and used inappropriately. In the context of 
COVID-19 there are three main issues. First, the mortality risks presented by COVID-
19 are larger than the risks that typically underpin VSL estimates. When there are large 
changes in mortality risk, existing VSL estimates likely underestimate the social benefits 
of risk reductions. Second, the type of risk presented by COVID-19 does not match 
the profile of risks that underpin existing VSL estimates. Third, the populations at risk 
from COVID-19 do not match the populations used to support existing VSL estimates. 
Researchers should be clear to highlight differences and be explicit about the possible 
implications.

Ultimately, it is incredibly challenging to determine a credible and relevant measure 
of VSL that is appropriate for benefit–cost analysis in the time of COVID-19. This 
isn’t a problem with VSL per se. I argue that existing estimates likely represent a lower 
bound on the social benefits of reductions in mortality risk; however, there are large 
uncertainties over how much larger the social benefits could be. This raises questions 
about how helpful conventional benefit–cost analyses can be in the current crisis.
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Abstract
The quality-adjusted life-year (QALY) is a measure of the value of health outcomes. Since health is
a function of length of life and quality of life, the QALY was developed as an attempt to combine
the value of these attributes into a single index number. The QALY calculation is simple: the change
in utility value induced by the treatment is multiplied by the duration of the treatment effect to
provide the number of QALYs gained. QALYs can then be incorporated with medical costs to
arrive at a final common denominator of cost/QALY. This parameter can be used to compare the
cost-effectiveness of any treatment.

Nevertheless, QALYs have been criticised on technical and ethical grounds. A salient problem
relies on the numerical nature of its constituent parts. The appropriateness of the QALY
arithmetical operation is compromised by the essence of the utility scale: while life-years are
expressed in a ratio scale with a true zero, the utility is an interval scale where 0 is an arbitrary
value for death. In order to be able to obtain coherent results, both scales would have to be
expressed in the same units of measurement. The different nature of these two factors jeopardises
the meaning and interpretation of QALYs. A simple general linear transformation of the utility scale
suffices to demonstrate that the results of the multiplication are not invariant.

Mathematically, the solution to these limitations happens through an alternative calculation of
QALYs by means of operations with complex numbers rooted in the well known Pythagorean
theorem. Through a series of examples, the new calculation arithmetic is introduced and discussed.

Introduction
The evolution of the concept of health
Traditionally, the health of populations has been meas-
ured using epidemiological indicators, including the pres-
ence/absence of disease and/or death (e.g. morbidity and
mortality) [1]. These classical indicators represent the par-
adigm of a theoretical model, devised ex professo, which
help us to understand the complex reality implied by the
term "health". This model, which is generally referred to
as the "biomedical model", focuses on aetiological agents,

pathological processes and biological, physiological and/
or clinical results. The main aim of this model is to under-
stand the mechanisms causing disease so as to be able to
guide physicians in diagnosing and treating the disease
[2].

Although these epidemiological indicators are extremely
useful in depicting population health, by estimating life
expectancy and identifying the causes of death, relatively
recent changes in the way health is conceptualised have
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also led to changes in the way health is measured and the
type and quantity of information gathered. This transfor-
mation is to a large extent the result of scientific and tech-
nical advances in medicine and improved living
conditions in terms of housing, hygiene and food. These
changes have led to increases in life expectancy and
changes in the dominant pattern of morbidity, with the
focus shifting from highly-lethal acute diseases to disa-
bling chronic conditions. When coupled with the World
Health Organization's (WHO) 1947 definition of health
as "...not merely the absence of disease [but] also physical,
mental and social welfare" [3], these changes denoted the
beginning of a period in which health assessment has
gone beyond the gathering of data on the presence/
absence of disease and the quantification of individuals'
"amount of life". New "psycho-social" models have been
introduced in which consideration is also given to the
need to individuals' "Quality of Life"  [4].

While the intellectual and methodological foundations of
the bio-medical model are rooted in disciplines such as
biology, biochemistry and physiology, the new psycho-
social model is founded in sociology, psychology and eco-
nomics. By moving away from a purely biological model,
the overall concept of health is enriched and a need arises
to focus on areas such as the individual's ability to operate
in society, disability, access to health services or the indi-
viduals' subjective perception of general well-being,
among others.

The integrating role of QALYs
In an attempt to integrate the biomedical and psycho-
social models, a new approach has been proposed which
can be labelled the bio-psycho-social model [5,6]. The
aim of this model is to combine the biological, individual
and societal perspectives of health in a coherent fashion.
A paradigmatic indicator within this model is the quality-
adjusted life-year (QALY), which serves as a composite
indicator allowing quality and quantity of life to be com-
bined in a single index [7].

The possibility of combining quantity and quality of life
in a single index can be combined is based on the idea
that the quality of life can be quantified by applying the
concept of "utility" [8], a concept rooted in the school of
political philosophy known as utilitarianism. Consumer
Choice Theory likewise describes how consumers decide
what to buy on the basis of two fundamental elements:
their budget constraints and their preferences. Consumer
preferences for different consumables are also often repre-
sented by the concept of "utility" [9].

Within health and health care, the greater the preference
for a particular health state, the greater the "utility" asso-
ciated with it. "Utilities" of health states are generally

expressed on a numerical scale ranging from 0 to 1, in
which 0 represents the "utility" of the state "Dead" and 1
the utility of a state lived in "perfect health". The utilities
assigned to a specific state of health can be estimated
using a series of techniques such as Standard Gamble,
Time Trade-Off or Rating Scale, or by means of pre-scored
health state sorting systems (i.e. HUI, EQ-5D) [7].

The basic idea underlying the QALY is simple: it assumes
that a year of life lived in perfect health is worth 1 QALY
(1 Year of Life × 1 Utility = 1 QALY) and that a year of life
lived in a state of less than this perfect health is worth less
than 1. In order to determine the exact QALY value, it is
sufficient to multiply the utility value associated with a
given state of health by the years lived in that state. QALYs
are therefore expressed in terms of "years lived in perfect
health": half a year lived in perfect health is equivalent to
0.5 QALYs (0.5 years × 1 Utility), the same as 1 year of life
lived in a situation with utility 0.5 (e.g. bedridden) (1 year
× 0.5 Utility) [8].

The application of QALYs in the economic analysis of 
health-care activities
Over the last two decades, QALYs have become increas-
ingly widely used as a measure of health outcomes. This is
largely due to three important characteristics. Firstly, the
QALY combines changes in morbidity (quality) and mor-
tality (amount) in a single indicator. Secondly, QALYs are
easy to calculate via simple multiplication, although the
prior estimation of utilities associated with particular
health states is a more complicated task. Finally, QALYs
form an integral part of one particular type of economic
analysis within health-care, i.e. cost-utility analysis (CUA)
[8].

Whereas in Cost-Effectiveness Analysis (CEA), incremen-
tal effects are assessed in natural units such as lives saved,
years of life gained, blood pressure measured in mm of
Hg, etc., in CUA the incremental improvements in health
are measured using QALYs. A further advantage of QALYs,
is that they allow the effectiveness and cost-effectiveness
(or cost-utility) of interventions applied in very different
disease areas to be compared, even when, because of their
different outcomes, they would not be comparable within
a CEA [8].

Table 1 shows the costs and outcomes, expressed in
QALYs, generated by two alternative treatments (A and B)
for a given medical condition. In a cost-utility analysis,
costs and outcomes are compared by dividing the incre-
mental cost by the incremental outcome of one treatment
over the other, which will indicate how much each addi-
tional QALY gained with the new treatment will cost. In
the case of the figures in Table 1, the cost-utility ratio is
192.31 dollars per additional QALY gained with
Page 2 of 8
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treatment A. Incremental QALYs are often pictured as the
difference in the rectangular areas resulting from the mul-
tiplication of life-years and utility. The QALYs from table
1 are shown graphically in Figure 1.

The fallacy of the multiplicative QALY model
Despite the advantages of using a single indicator to meas-
ure the effectiveness of health-care interventions, QALYs
have been widely criticized on ethical, conceptual and
operational grounds [10,11]. It has frequently been sug-
gested, for example, that there is no sound theoretical
basis for using QALYs nor for assuming that the social
value of health states is no more than the simple sum or
unweighted average of individual preferences obtained
using techniques such as the Standard Gamble, Time
Trade-off, etc. [10]. Despite this, and despite the fact that
a range of alternatives such as Healthy-Year Equivalents
(HYEs), Disability-Adjusted Life Years (DALYs) or Person
Trade-Offs (PTOs) [8], have been proposed to replace
QALYs, none have so far succeeded in displacing the intu-
itively attractive QALY.

One area of QALY calculations which has received little
attention is the multiplicative model which underlies the
generation of QALY values. A potential flaw in this model
is that utility values are used in the equation as if they
were obtained on a ratio, and not on an interval scale,
whereas they are in fact interval values [11]. An interval
scale is one in which the rank-ordering of objects is
known with respect to an attribute and it is known how
far apart the objects are from one another with respect to
the attribute, but no information is available about the
absolute magnitude of the attribute for any object [13]. In
the case of a ratio scale, the absolute values of points on a
scale, and not just the intervals between them, are also
meaningful, and can, for example, be multiplied.

The way in which QALYs are calculated can also be under-
stood geometrically. The points in Figure 2 indicate two
co-ordinates in a Cartesian plane limited by two axes rep-
resenting years of life along the horizontal axis and utility
along the vertical axis. Each of the points or co-ordinates
represents the number of years lived in a state of health
with a specified utility: co-ordinate A(1,0.5) is one year of
life lived with a utility of 0.5, co-ordinate B(2,1) corre-
sponds to 2 years of life lived with utility 1. The determi-
nation of the numerical value of the QALY associated with
each of these points is carried out, according to the
multiplicative model, by multiplying the value of the
sides meeting at the vertex formed by these points. In this
way, co-ordinates A and B are equivalent to 0.5 and 2
QALYs respectively. Therefore, going from health state A
to B implies multiplying the value of the QALY by 4 (B/A
= 4).

While this geometrical (multiplicative) model, which is
that normally used to calculate QALYs may be of use in
some applications (e.g. in calculating areas), it is not
appropriate for assigning numbers to points located in a
bi-dimensional space1 (i.e. a space in which the coordi-
nates of two different points are calculated on different
types of scales) [12]. The ratios between the numerical val-
ues assigned by the multiplicative model do not corre-
spond to the ratios of the distances between the elements
(points or co-ordinates) on the plane.

Table 1: Cost-Utility Example

TREATMENT COST OUTCOMES (QALYs*)

A $1500 3.6
B $1000 1

Increment (of A over B) $500 2.6
Incremental cost/Incremental Outcome $500 / 2.6 QALYs = $192.31 per QALY gained

*(3.6 QALYs = 4 years × 0.9 Units of Utility); (1 QALY = 2 years × 0.5 Units of Utility)

QALYs pictured as rectangular areasFigure 1
QALYs pictured as rectangular areas.
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This can be better understood through a simple linear
transformation of the numerical scale of the utilities. The
vertical axis in Figure 3 shows a transformation Y' of the
original utilities (Y) from Figure 2 by means of the opera-
tion Y' = 2Y+1. Here, the value 0 is transformed into 1, 0.5
into 2, and 1 into 3. The type of transformation proposed
(Y' = cY+b) is the only one which maintains the properties
of the original scale [13].

The co-ordinates A' and B' in Figure 3 correspond to the
same co-ordinates shown in Figure 2; the only difference
is that the utilities (Y') are expressed on a scale running
from 1 to 3 instead of from 0 to 1. If the multiplicative
model is now applied to obtain the QALYs, the values for
the co-ordinates will be A' = 2 and B' = 6. Paradoxically,
whereas in Figure 2 there was a fourfold increase in QALY
value, the increase in Figure 3 is smaller (B'/A' = 3), even
though the position of the points is maintained.

This inconsistency highlights the fact that the ratios estab-
lished between the numerical values (QALYs) assigned by
the multiplicative model to the co-ordinates in the Carte-
sian plane do not correspond to the relationships that
these elements have with each other in reality. The reason
for this inconsistency is very simple: multiplication and
division with interval scales are permissible only with
respect to the intervals and not with respect to the scale
values [13]. Multiplying years of life by utilities makes no
sense because the utilities are expressed on an interval
scale.

QALYs revisited: The Complex Number Model
Mathematically, a solution to these limitations of the
multiplicative model is found in the Complex Numbers

Model which is rooted in the well-known Pythagorean
Theorem (if a triangle has sides of length a, b, c, with sides
a, b enclosing an angle of 90 degrees then: a2 + b2 = c2)
[15]. The Theorem is of fundamental importance in Eucli-
dean Geometry, where it serves as a basis for the defini-
tion of distance between two points. A complex number z
is an ordered pair of real numbers (a, b) that has a repre-
sentation-point P in a plane with co-ordinates (a, b) (Fig-
ure 4). The number a is called the real part of z while b is
called the imaginary part of z. Two complex numbers are
equal if and only if their real parts are equal and their
imaginary parts are equal. The magnitude or modulus of a
complex number z is denoted |z| and defined as the dis-
tance from 0 to P, that is:

The idea of a QALY is in fact similar to a complex number,
as it is made up of a real part (Length of Life) and an imag-
inary part (Utility), in the sense that utilities are intangible
and not susceptible to direct observation. The magnitude
of the QALY cannot be calculated by multiplying both
components but by determining the modulus of such
complex composition. Thus, the QALY must be calculated
as the square root of (length of life2 + utility2).

Unlike the multiplicative model, the Complex Number
model for the calculation of the QALYs is based on oper-
ations implying the intervals separating the values on the
utility and time scales (b and a, respectively) and not the
values themselves. The QALYs thus obtained respect the
spatial relationship between the numerical values

QALYs calculated following the multiplicative modelFigure 2
QALYs calculated following the multiplicative model.
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assigned to the elements in the Cartesian plane. Figure 5
replicates the contents of Figure 2 but assigns the QALY
values obtained from the Complex Number model to the
A and B co-ordinates. The ratio of B/A in this case is equal

to 2 ( ). Figure 6 shows the
transformation Y' of the original utilities (Y) by means of
the operation Y' = 2Y + 1. We can see that A equals 1.414

( ) and B 2.828 ( ),

which provides the same value for the ratio B/A as that
obtained before transforming the utility scale. The

Complex Number model assigns numerical values to the
elements in question so that these maintain the invari-
ance of their ratios, thus respecting the attribute's bi-
dimensionality.

Because the utility value lies between 0 and 1, the result-
ing distance obtained from the Complex Number
approach may be dominated by the variable on the X axis
(Length of Life) if it takes a large value (i.e. 75). One way
around this problem is to similarly bound the length of
life variable within 0–1 as well. Likewise, to set the maxi-
mum possible QALY value at 1, the c value initially

obtained by this procedure must be divided by  =
1.4142 (as when a = 1 and b = 1 then

). To reverse the standardization, the

value resulting from this operation must be multiplied by
the actual length of life. The new equation for calculating
QALYs is therefore as follows:

Table 2 presents the QALYs corresponding to different val-
ues on the utility scale when the number of years remains
constant and equal to 1. The most noteworthy aspect of
this table is that, unlike in the multiplicative model,
whenever utility reaches its minimum value the value of
the resulting QALY is greater than 0. To some extent, it
could be said that this new way of calculating the value of
QALYs gives greater relative weight to the amount of life,

The Cartesian Plane and the graphical representation of a Complex Number (P)Figure 4
The Cartesian Plane and the graphical representation of a 
Complex Number (P).

QALYs calculated following the Complex Number modelFigure 5
QALYs calculated following the Complex Number model.
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QALYs calculated following the Complex Number model after linearly transforming the Utility scale (Y') as Y' = 2Y+1Figure 6
QALYs calculated following the Complex Number model 
after linearly transforming the Utility scale (Y') as Y' = 2Y+1.
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making it impossible for this to be reduced to nullity.
When dealing with the gains obtained by health care
interventions, this seems appropriate as it adds additional
weight to the mere fact of survival. For utilities expressed
with a level of precision of 0.05 units, the table can be
used to calculate any QALY; it is sufficient simply to mul-
tiply the QALY value in the last column by the number of
years in question. For example, 2 years lived in a state of
health with a utility of 0.5 would be worth 0.7906 × 2 =
1.58 QALYs, and 4 years lived with a utility of 0.7 would
be worth 3.45 QALYs (0.8631 × 4).

Figure 7 illustrates with a solid line the function which,
based on the Complex Number model, relates utility (Y-
axis) and QALYs (X-axis) when time is set to 1 year. The
function takes the form of a hyperbola in which the vertex
is located at the co-ordinate (0.7071,0). Hyperbolic func-
tions like this arise in many problems of mathematics and
mathematical physics in which equations involving

 appear [16]. Figure 7 also illustrates with a bro-

ken line the function which relates utility and QALYs
according to the multiplicative model; in this case, the
function is linear and intersects the X-axis at the value 0,
indicating that when the utility of a state of health is
equivalent to 0, the value of the QALY will also be 0,

regardless of the number of years lived. The notion that a
patient gains no QALYs even when an intervention
increases life expectancy/survival would be at the very
least counterintuitive for many.

Table 2: QALYs corresponding to different utility values when Time is set to be constant (1 year)

Time (years) Utility QALY*

1 1,00 1,0000
1 0,95 0,9753
1 0,90 0,9513
1 0,85 0,9280
1 0,80 0,9055
1 0,75 0,8839
1 0,70 0,8631
1 0,65 0,8434
1 0,60 0,8246
1 0,55 0,8070
1 0,50 0,7906
1 0,45 0,7754
1 0,40 0,7616
1 0,35 0,7492
1 0,30 0,7382
1 0,25 0,7289
1 0,20 0,7211
1 0,15 0,7150
1 0,10 0,7106
1 0,05 0,7080
1 0,00 0,7071

* ; when Time = 1.
QALY

Utility
Time=

+
(

.
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Functions relating Utility and QALY values in the Complex Number and Multiplicative ModelsFigure 7
Functions relating Utility and QALY values in the Complex 
Number and Multiplicative Models.
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Conclusions
QALYs are often represented as the rectangular area result-
ing from the product of their constituent factors: utility
and time. But that is like comparing apples with oranges:
quality (utility) and quantity (time) of life are of
essentially different "data-types" and cannot be combined
by a simple product of their numerical values. Contrary to
what is assumed, the very nature of this arithmetical oper-
ation means that the resulting QALY value is not
expressed in the same units as the time scale (years). The
QALYs in the multiplicative model are in fact square units,
i.e. units used to measure areas; they are not comparable
to units of time. The Complex Number model, while cap-
turing the dimensional nature of the time-utility
composite, is expressed in linear units, which are also
directly comparable to years of life on the time scale: the
value of the complex number is equivalent to the distance
between the co-ordinate (0,0) of the Cartesian plane and
the representation-point P of this number (see Figure 4);
the standardization of this distance by means of its divi-
sion by  means we are using the same units as the time
scale. As Figure 2 showed, when the multiplicative model
was applied, the ratio between co-ordinates B and A was
equal to 4; however, when the Complex Number model
was applied, the ratio between B and A was equal to 2
(Figure 5). In general, if the ratio of two lengths is b/a, the
ratio of their areas is b2/a2. Thus the ratio is 2 for the
Complex Number Model, and 4 (22) for the multiplica-
tive model solution.

This article has pointed out, in addition, that the Complex
Number model respects the bi-dimensional spatial rela-
tionships established between different combinations of
time and utility when these are represented as points or
co-ordinates on the Cartesian plane, thus making it a
more suitable geometrical model than the multiplicative
model for calculating QALYs. This new means of calculat-
ing QALYs does not mean they will be significantly more
difficult to estimate, and they can be used and interpreted
as before. Table 3, for example, shows the incremental
QALYs pictured in table 1 with the new method of
calculation based on the Complex Number model. In this
case the new form of computing QALYs attenuates the

QALY difference attributed to the intervention: from a
previous increment of A over B of 2.6 QALYs, the increase
is now 2.23 QALYs, implying, in the end, an increase in
the cost-effectiveness ratio.

The new formulation of the QALYs is noteworthy for its
less dramatic adjustment of years of life than that implied
by the multiplicative model. The maximum penalization
represented by living in a sub-optimal state of health is
capped at 30% of the total time lived in that state. In the
case of the multiplicative model, the penalization can
reach 100%, a point that to some extent contradicts our
deep-seated survival instinct. The disputed degree of valid-
ity and reliability of the measurement of utilities as well as
the doubts over the possibility of extending it to all of the
individuals in the population [10] are the greatest
obstacles so far to assigning the same relative weight to the
quality and quantity of life. By giving the QALY a real part
(Length of Life) and an imaginary part (Utility), the Com-
plex Number model provides an appropriate theoretical
framework for combining time and health preferences
into a single index, yet limiting the power of the latter to
modulate the final value of the indicator.

QALYs continue to represent the paradigm of the integra-
tion of the bio-medical and the psycho-social models and
this new approach to calculating QALYs may represent a
further step in the integration of different health
dimensions without giving up the use of mathematically
sound procedures for this purpose.
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Note
In attempting to measure the physical attributes of objects
or people, scientists and laypeople take care to measure
just one attribute of the target at a time. This is because the
measurement problem consists of developing procedures
that would permit a number to be assigned to each quan-

Table 3: Cost-Utility Example: QALYs revisited

TREATMENT COST OUTCOMES (QALYs*)

A $1500 3.81
B $1000 1.58

Increment (of A over B) $500 2.23
Incremental cost/Incremental Outcome $500 / 2.23 QALYs = $224.22 per QALY gained

*(3.81 QALYs = 4 years × 0.9 Units of Utility); (1.58 QALYs = 2 years × 0.5 Units of Utility)
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tity of the attribute in such a way that certain relations
between the numbers reflect analogous relations between
the quantities. This procedure is possible for those
attributes whose quantities form a one-dimensional
series. In this case, the attribute can be conceived as a one-
dimensional continuum, analogous to the straight line in
geometry. Assigning numbers to quantities is analogous
to specification of the position of points on the straight
line. This focus on one attribute or dimension is usually
referred to as unidimensionality. For those attributes, like
the QALY, whose quantities form a multidimensional
series the measurement problem is more complex. Here
the problem is to develop procedures to assign a set of
numbers to each quantity (quality and quantity of life) so
that the numbers, when considered in terms of a specified
geometrical system, reflect relations among the various
quantities. The number of numbers to be assigned to each
quantity corresponds to the dimensionality of the
attribute. Thus the analogy is now with a multidimen-
sional geometrical space. Whereas in unidimensional
measurement, the attribute corresponds to the straight
line (a unidimensional space), and the quantity to a point
on the line, in multidimensional measurement or scaling,
the attribute corresponds to an n-dimensional space, and
the quantity to a point in that space. Whereas the process
of assigning numbers in unidimensional measurement or
scaling corresponds to the location of points on a line, in
terms of the order of the points, their distances from one
another, and/or their distances from an origin, the process
of assigning sets of numbers in multidimensional scaling
corresponds to locating the points in a multidimensional
space in terms of a set of relations between the points as
specified by the particular geometrical model. The geo-
metrical models that might be employed are, of course, of
many different varieties. Besides the metric spaces, such as
the Euclidean model, other non-Euclidean models might
be used [12].

Regardless of the particular model used, the nature of the
problem remains essentially the same. The meaning of the
numbers assigned to the elements in the model is speci-
fied by the model. Rules of correspondence are estab-
lished, relating elements and properties of the model to
observable data, thus converting the model into a testable
theory. If the theory is verified, numbers are assigned to
the quantities of the multidimensional attribute as
specified by the theory. Once this is done, the multidi-
mensional attribute in question has been measured [12].
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±²³±́³µ́¶�µ·±̧�¹º »¼½�¾¼¿ÀÁÂ½Ã�ÄÅ�Æ¼½�ÇÈ¿Ä¿Á�¾Â¿É¿É�Ê�ËÌÍ

¼ÆÆÈÉ·³³ÎÎÎÏÎÉÐÏÑÄÒ³ÓÂÆ¿ÑÀ½É³Æ¼½ÊÑ¼¿ÀÁÂ½ÃÊÄÅÊÆ¼½ÊÄÈ¿Ä¿ÁÊÑÂ¿É¿ÉÊ±́Ô±Ô±Õ±ÖÔ ±³Õ



���������	�
�����	�����	���������	��������	���
����������������������	����������	�����
����������������	��������������������������������������������������������	���	����������������

����	���������� �
����������!�����������
����"����!��	������������!������������������������������������	���!����	���	���������!������
��������	����������������"���������!�����������������	��������	�����	������!���������	�����
��	������	�������	������"	������!��������	���	�
!�����	�������	!� #���	���	����!�����	������������!������	�$�	����	�%�!�����
�����
����	��������������������	���	��

�����!��	��������	���	�����������������	�����������	�
����
��	����������	��&'��������������!����������(�)����������'�������	����������	�����������*��������������������	���	���	����������������	���+���������������!�����!�	��������
����������!������������������
�������������!����������	���
�������	�����������!����������	����
��	���������+������
����������,��
����"	��-�������	������������������	������������	������������!�� ����!��������	���.�����	�/��&���������	���	����!�	�*������!���
�������������������	�����������	���������01�����
����������	������������������2��*�������������	��������!���������������!�����������������
����"��������
��	��������!���!�	�������-����������!����

��������
���������������������������������������	����������&)������!�����	����������������������!�(�3������!��������(�3��������

�������	���	���(�*����������	���

����������	���)���������!����	���������	�����	����������������!��$�����	����������	������
��������
��4��������������	�������	������
������������	�����������!�������+��	�����������
��!����������������������	����������	!������!�����������������	���!��"�����������������������	����	�!�������!�����������	���	�����
�	����������	��	��������!�����	����	��	���������������	���	�����������������������
��	���� ����!������������	���������!����	���	������
��������������	���!��$���	���������������	���$�	����������������!������!���	�������	�������"	��������
�	������������!���
�	�������������	����	������������

��������	���	���!��	������������������& �!������������������	�����
�������*����������	���!��

567�89:;:<�=>:?:?@ABCDBEDBF�GAHIJKFI�AL�MAN�OPBCMICDGQKDBRDSSIJO�TIGKUI�K�FSATKS�UIBKGI
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Abstract

The negative impact of opioids on those who misuse them has been widely documented. Despite
signi�icant spillover effects in the form of elevated rates of child maltreatment and child welfare
system (CWS) involvement for children affected by parental opioid misuse, the public costs of opi-
oid misuse to the CWS remain largely undocumented. This work seeks to understand the value
and limitations of public data in estimating the costs of the opioid epidemic on the CWS. National
data from federal sources are combined with best estimates of the association between opioid
misuse and child services system utilization. The limitations of this work are explored, and future
research priorities are outlined. Ultimately, this work illustrates the need to (1) improve data qual-
ity related to parental opioid misuse and CWS linkages; (2) better estimate the number of children
and families coming into contact with the CWS as a result of parental opioid misuse; (3) improve
predictions of CWS trajectories, including investigation, service provision, and foster care entry
among this population; and (4) better estimate the CWS costs associated with patterns of system
involvement resulting from parental opioid misuse. This information is crucial to ensuring the pro-
duction of high-quality system involvement and cost projections related to the opioid crisis.

Introduction

The opioid epidemic has taken the lives of thousands of individuals and devastated the lives of
many more.  The highly addictive nature of opioids and increased access to both licit and illicit
sources, high rates of environmental stress, and societal rede�initions of pain are among several
factors that have created the perfect storm for a national epidemic.  Although much of the initial
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focus in addressing this crisis was on those who misuse, and on health and criminal justice impli-
cations, the negative impact in several areas is now being recognized as well.  Many individuals
who misuse opioids are parents or child caregivers. The relationship between substance misuse
and child maltreatment has been well established and has resulted in the expansion and creation
of child welfare services aimed speci�ically at protecting the children of substance misusers.
The widespread use of opioids among parents and the resulting impact on parental capacity raise
major concerns regarding the well-being and safety of children.

Despite the importance of this issue, little research has been conducted that demonstrates the re-
lationship between parental opioid misuse and child welfare involvement, and fewer studies have
considered the costs to the child welfare system (CWS) associated with such misuse. The present
analyses use publicly available data to provide an initial national estimate of these costs via the use
of empirically based estimates of system involvement and CWS costs. These estimates illustrate the
potential value of existing data sources while highlighting the potential limitations of existing data
and informing data-related needs to provide more accurate estimates that can guide policy and
practice in the child welfare �ield.  We begin by reviewing existing research on the relationship
between opioid use and CWS involvement. We then present a conceptual model to guide estimates
of CWS costs and use publicly available data to project the attributable cost to the CWS from
parental opioid misuse. We conclude by discussing data-related needs to improve these estimates
that are derived from public data.

Opioid Misuse and Child Welfare System Involvement

Each year, 7.5 million children are the focus of a child protective services (CPS) investigation for
suspected maltreatment, resulting in some level of formal CWS involvement or contact.  Although
federal data on the speci�ic association between opioid misuse and CWS involvement are limited,
ample evidence highlights the role of parental substance misuse as a signi�icant contributing factor
to the increased rates of child abuse and neglect, as well as the high rates of foster care entry and
poor foster care outcomes.  National point-in-time estimates of youth in foster care show a
decline of more than 20% from �iscal years 2006–2012; however, the subsequent 4-year period
through 2016 began to reverse that trend, with a 10% upswing in foster care population
numbers.  More than 70% of states reported increased numbers of youth entering foster
placement from 2014 to 2015.  Although multiple factors may affect rates of CWS involvement
(eg, efforts to improve that quality of data reporting), parental substance use is a signi�icant con-
tributing factor to this observed rise: From 2009 to 2016, the percentage of entries submitted to
foster care, for which parental substance use was a contributing factor, rose from 26% to 34%,
representing the largest percentage increase among reasons for home removal.  State child wel-
fare directors in various localities attributed a signi�icant portion of the rise in foster placement
rates to parental substance use, particularly the rise in opioid and methamphetamine use.

Information on referrals for child protection associated with parental substance use are less
widely available, in part because these data are not required for federal reporting through the
National Child Abuse and Neglect Data System (NCANDS), a federally sponsored national data col-
lection. Between 2015 and 2017, the presence of caregiver drug misuse was a documented risk
factor for 27.1% to 30.8% of substantiated or indicated child maltreatment victims; 34 to 35 states
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provided information.  In 2010, using data from the National Survey of Child and Adolescent
Well-Being—a nationally representative study of children and youth involved in CPS reports with
sample weights to replicate national estimates of system contact and outcomes—Berger and col-
leagues reported that caseworkers perceived substance use problems in a primary or secondary
caregiver in 13% of investigated cases, with approximately 1% having experienced referrals for
substance use treatment.  Caseworker reports of substance use were correlated with signi�i-
cantly higher probabilities of perceived severe risk for harm to children compared with parents
with no such indication (24% vs 5%, respectively), receipt of services arranged for or provided to
the family (74% vs 43%, respectively), and substantiation (ie, an af�irmative maltreatment �inding
[61% vs 27%, respectively]).  Further, substance use within this sample was associated with
more than twice the risk for out-of-home/foster care placement (38% vs 16%, respectively).
These results support the observation that children in households marked by caregiver substance
use are at risk for a more involved system response at 2 phases of investigation—that is, service
provision and removal.

One factor contributing to the increase in opioid misuse rates has been the access to prescription
opioids, particularly among pregnant women and new parents. Prescription opioid use and mis-
use have increased dramatically among reproductive-age and pregnant women in the United
States in recent years.  In fact, between 2000 and 2007, overall, 21.6% of Medicaid-enrolled
pregnant women �illed a prescription for opioids, and 2.5% received opioid prescriptions for an
extended period (ie, >30 days).  Further, between 1992 and 2012, the proportion of pregnant
women entering federally funded, facility-based substance use treatment with a history of pre-
scription opioid misuse increased from 2% to 28%.

The link between opioid use among pregnant women and child welfare reporting is affected by
state policy. According to the Guttmacher Institute, statutes in 24 states and the District of
Columbia classify substance use during pregnancy as reportable child abuse. A total of 23 states
and the District of Columbia require healthcare professionals to report suspected prenatal drug
use to child welfare authorities, with 7 states requiring testing for prenatal drug exposure if sub-
stance use is suspected. Among 40 states, substance exposure data on risk factors for child mal-
treatment victims <1 year of age were indicated for 9.8%; for infants <1 month of age, data were
indicated for 18.2%; for infants 1 month of age, data were indicated for 3.2%; and for infants be-
tween 2 and 11 months of age, data were indicated for 1.5% to 1.9%.

Neonatal abstinence syndrome (NAS), a related consequence of opioid use among pregnant
women, is associated with a negative impact on the developing child across many functional do-
mains. In parallel, with the increased rates of opioid use disorder (OUD), rates of NAS or neonatal
withdrawal symptoms from opioids or other drugs have also increased across the United States—
from 1.2 cases per 1000 hospital births in 2000 to 5.8 cases births per 1000 hospital births in
2012.  This increase poses a consider-able burden on states where prenatal substance exposure
must be reported to CPS agencies and can incur signi�icant costs when infants must be placed in
special care settings. A recent 10-state study of trends in NAS from 2004 to 2014 revealed a sub-
stantial increase in the percentage of reports to CPS for NAS—from 4.72% in 2004 to 9.19% in
2014.  An Australian study documented that NAS led to a 5.7 times greater likelihood of CPS re-
porting, an 8.0 times greater likelihood of substantiated child maltreatment, and a 10.5 times
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greater likelihood of out-of-home placement.  Finally, a Massachusetts study revealed that, on av-
erage, opioid-related NAS resulted in >10,000 hours of additional caseworker activity per month
across the statewide system.

Limited data are available that re�lect individual- and family-level associations between opioid mis-
use and CWS involvement. Several state- and community-level studies provide veri�ication of this
association. Wolf and coworkers used community-level hospital discharge data for the state of
California to examine the association between prescription opioid overdose and rates of hospital-
ization for child maltreatment from 2001 to 2011.  Results demonstrated a signi�icant positive as-
sociation (relative rate, 1.089; 95% credible interval, 1.004–1.165), indicating that a 1.0% increase
in hospital discharges for prescription opioid overdose was associated with an 8.9% increase in
hospitalization discharges for child maltreatment.  Because such cases may represent the most
high-risk situations (eg, hospitalization for overdose, hospitalization for maltreatment-related in-
jury), more general population–level research on rates of opioid misuse and CPS referral or foster
care placement is needed. In an effort to investigate this association, Quast and colleagues, in a
Florida-based study, observed that community-level prescription opioid rates predicted higher
rates of foster placements.

Nationally, Ghertner and coworkers used county-level data from 2011 to 2016 to determine that
rates of overdose-related deaths were related to those of CPS and child welfare involvement: A
10.0% increase in drug overdose deaths was associated with a 2.4% increase in reports of mal-
treatment to CPS, a 2.4% increase in substantiated reports, and a 4.4% increase in foster care
entries.  Drug-related hospitalizations generated a similar pattern: A 10.0% increase was associ-
ated with a 1.7% increase in reports of maltreatment to CPS, a 1.9% increase in substantiated re-
ports, and a 3.0% increase in the foster care entries.

Substance misuse is a signi�icant contributing factor to increased rates of child abuse and neglect.
Over recent decades, greater access to such addictive substances as opioids has increased the
probability of long-term substance use and addiction problems and has increased the likelihood of
child maltreatment on the part of parents across the country. As child maltreatment rates are af-
fected, so, too, is the probability of formal involvement with the CWS. Next, we consider a concep-
tual framework for projecting national costs from increased CWS needs attributable to opioids.

Conceptual Framework

The evidence summarized above illustrates how rising rates of substance misuse among parents
are linked to increases in problems related to child maltreatment, which require action from the
CWS. To provide a conservative estimate of costs for child and family services, speci�ically those
associated with opioid use, modeling the impact on system service utilization is required. Several
pathways are followed once child maltreatment is suspected (ie, a referral is made because suspi-
cions exist that a child is in danger). Different pathways are associated with different costs, which
involve personnel time and other administrative resources. For the purpose of this initial work, we
consider 3 service categories that are likely affected by increased access due to any form of opioid
misuse: prescription opioids, heroin, and fentanyl.
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Child Protective Services:

CPS can involve intake, screening, family assessment or alternative response, and investigation ser-
vices, as well as all associated administrative supports. Of these services, the 2 most costly types of
CPS are screening and investigation.  The screening process involves the receipt and processing
of child maltreatment referrals, to determine whether a report meets the criteria for further inves-
tigation or assessment (“screened-in”) or is below this threshold (“screened-out”). Screened-in re-
ports are then referred for an investigation or an alternative response (eg, family assessment).
Investigation, which involves activities that are designed to determine the validity of the child mal-
treatment allegation, results in a case �inding (ie, substantiated/indicated or
unsubstantiated/unfounded), as well as the determination of a child’s safety or future risk for
harm/maltreatment. Alternative response focuses less on investigating the occurrence of maltreat-
ment but rather on assessing underlying factors that may affect child safety and family-level needs
to reduce the likelihood of maltreatment.

In-Home Services:

In-home services are provided when a need is determined after an investigation or a family as-
sessment. These can include the following services: support for parenting, including parental
training, coaching, and/or skill building; individual and/or family therapy; referral for substance
use treatment and skill building to enhance coping and/or replacement behaviors; referral for
mental or behavioral health treatment; support for applying treatment gains to family manage-
ment and child safety; information on and referral for job training; assistance with child care,
transportation, budgeting, and other logistical planning; and concrete assistance, such as food,
clothing, furniture, and/or housing.

Out-of-Home Services:

The primary out-of-home service within the CWS involves placement. Children may be temporarily
placed in state custody, which leads to placement in a traditional foster home (eg, nonrelative),
with a relative (eg, kinship care or relative foster home), in a specialty foster home setting (eg,
treatment foster care), or in congregate care settings (eg, shelter care, group home, or residential
care facility).

Modeling Child Welfare System Service Utilization

Here, we build on previous works that have simulated the costs of the CWS and the effects of envi-
ronmental or policy changes.  We adopt an analogous conceptual framework to capture the ma-
jor cost drivers, incorporating projections by the Washington State Institute for Public Policy and
the RAND Corporation (Figure 1).  A simulation approach for modeling has been used to
demonstrate how changes in child maltreatment affect service utilization and consequent costs to
the CWS.
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FIGURE 1.

Conceptual Framework Linking Opioid Misuse to Child Maltreatment and Child Welfare System Service
Utilization

To conduct our analysis, we �irst obtained annual data on child maltreatment and CWS utilization
rates from the NCANDS and the Adoption and Foster Care Analysis and Reporting System
(AFCARS).  The NCANDS is a voluntary data collection system that gathers information from
all 50 states, the District of Columbia, and Puerto Rico on reports of child maltreatment. NCANDS
was established in response to the Child Abuse Prevention and Treatment Act of 1988. The
NCANDS child �ile includes information for each child involved in a completed CPS investigation
during the �iscal reporting period. Elements include demographics of children and their perpetra-
tors, types of maltreatment, case disposition, child and family risk factors, and postinvestigation
services provided to the child and/or his/her family. The data are used to examine trends in child
maltreatment across the country, with key �indings published in our Child Welfare Outcomes
Reports to Congress and annual Child Maltreatment reports. This includes children who receive
protective and in-home services.

AFCARS collects case-level information from state and tribal title IV-E agencies on all children in
foster care and those who have been adopted with title IV-E agency involvement. Examples of data
reported in AFCARS include demographic information on the foster child, as well as the foster and
adoptive parents; the number of removal episodes a child has experienced; the number of place-
ments in the current removal episode; and the current placement setting. Title IV-E agencies are
required to submit the AFCARS data twice a year based on two 6-month reporting periods.

Importantly, neither NCANDS nor AFCARS includes direct information about the role of opioids in
the CPS report or foster care entry, although each has indicators related to parental drug use
more generally. NCANDS includes information on whether drug use was an identi�ied caregiver
risk factor, which is not submitted by all states, and AFCARS includes parental drug use as a rea-
son for foster care placement. Our purpose in using NCANDS and AFCARS was to estimate na-
tional trends in CPS and CWS involvement that may be attributable to opioids based on prior re-
search, as well as to estimate state child welfare costs.
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Projecting National Child Welfare Service Utilization

Before estimating the portion of CWS utilization attributable to opioids, we �irst used annual na-
tional data to calculate the total levels and rates of CPS, in-home services, and foster care services
provided between 2011 and 2016 (Figure 2).  Both the total number of children with CPS in-
volvement and those receiving in-home services were identi�ied from NCANDS data.
AFCARS collects information on the total number of children entering foster care each year.
The costs associated with screening, investigation, and foster care were identi�ied from published
national estimates. For projections, we used a national per-case average cost in 2014— the most
recent year available—of CPS utilization ($2447), in-home service utilization ($3680), and foster
care ($33,210).  All cost estimates were adjusted for in�lation.

FIGURE 2.

US Child Welfare System Involvement

With the goal of this work intended to highlight what publicly available data indicate the attribut-
able CWS costs of the opioid epidemic to be, these estimates are expected to have key limitations
that will serve to inform future research in this area. In particular, this work will be limited by the
availability of data (eg, post 2016), as well as by limited information about the direct impact of opi-
oids on rates of child maltreatment and formal CWS involvement. These factors limit precision of
the range of the attributable impact of opioids. Additionally, given data limitations, our analysis
does not value the downstream costs of child maltreatment attributable to opioids relative to the
health and development of the maltreated child, although future work should seek to determine
this additional burden for addressing such needs. Greater downstream costs to child and family
services are likely to also result from misuse of opioids among pregnant mothers. In this context,
estimates derived from public data are likely to be conservative estimates of the total CWS costs
from opioid misuse.
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Considering Attributable Impact of Opioid Misuse on the Child Welfare System

Limited information is available to determine the exact relationship between opioid availability
and changes in child maltreatment, along with the consequent impact on CWS costs. To project the
relationship between opioid misuse and CWS, we used the research from Ghertner and col-
leagues, which estimates the relationship between opioid-related hospitalizations and CWS
utilization.  Speci�ically, from 2011 to 2016, a 10.0% increase in opioid-speci�ic hospitalizations
corresponded with a 1.1% increase in reports of maltreatment, a 1.1% increase in substantiated
maltreatment reports, and a 1.2% increase in foster care entry. These numbers represent the only
national, peer-reviewed estimates of the relationship between opioid-related hospitalizations and
child welfare outcomes. In this context, they represent the best estimates available. Opportunities
to improve these estimates are described below. Using data from the Healthcare Cost and
Utilization Project, we calculated the projected increase in child welfare reports, substantiations,
and foster care entries attributable to opioid hospitalizations.  The formula is re�lected in
Figure 3.  From the projection of the attributable impact of opioid misuse on the CWS, utilization
and costs can be estimated. Based on the standard errors for the association of opioid hospitaliza-
tions and child welfare utilization reported by Ghertner and colleagues, 95% con�idence intervals
were constructed to model uncertainty in these estimates.  These models seek to capture the up-
per and lower bounds of these estimates.

FIGURE 3.

Formula for the Projected Increase in Child Welfare Reports, Substantiations, and Foster Care Entries Attributable
to Opioid Hospitalizations

Projected Child Welfare Resource Utilization and Costs Attributable to Opioid Misuse

The costs presented here represent high and low estimates based on the previously described as-
sumption each year for the 3 key CWS categories. Although these estimates represent rough calcu-
lations, they are the best estimates given the currently available public data. Speci�ically, between
2011 and 2016, the CWS experienced more than $2.8 billion in costs attributable to opioid misuse,
or about 2.1% of all child welfare costs during this time. This approach also demonstrated that in
these 5 years, >200,000 reports of suspected child maltreatment, >80,000 victims of substantiated
maltreatment, and >95,000 foster care entrants were attributable to opioid misuse.  The pro-
jected costs attributable to each form of service grew across time (regardless of in�lation; Figure 4
).  As expected, foster care services represent the largest driver of child welfare costs attribut-
able to opioids.
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FIGURE 4.

Projected Marginal Child Welfare Expenditures From the Opioid Epidemic (2011–2016)

AFCARS indicates Adoption and Foster Care Analysis and Reporting System; HCUP, Healthcare Cost and Utilization

Project; NCANDS, National Child Abuse and Neglect Data System.

Error bars provide 95% con�idence interval range of projection; projections based on HCUP, NCANDS, and AFCARS

data (2011–2016).

Importantly, we sought to explore uncertainty in these estimates. Speci�ically, this included model-
ing the uncertainty of the association between opioid misuse (ie, hospitalization) and increases in
CWS service needs. Bearing this in mind, we constructed 95% con�idence intervals around these
estimates. This represented a total attributable cost range between $2.65 billion and $3.0 billion.
Costs attributable to CPS were between $852 million and $900 million, costs attributable to in-
home services ranged between $162 and $174 million, and costs attributable to foster care were
between $1.6 and $1.9 billion.

Limitations and Priorities for Future Work

Through this work, we sought to highlight what is known about the attributable costs of opioid
misuse to the CWS based on public data. This effort was intended to generate estimates of the
costs to the CWS that are attributable to opioids. All assumptions and estimates were intentionally
designed to provide an initial estimate of the potential CWS costs that re�lected the limitations of
the data. This work was limited by the scarcity of data, as well as by the limited information avail-
able on the direct impact of opioids on child maltreatment. This, in turn, limited the precision of all
estimates of the attributable impact from opioids. Further, they re�lect the estimates based on the
work of the Administration for Children and Families and the research by Ghertner and
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coworkers.  As described below, further efforts to develop convergent evidence from multiple
studies will help to improve the precision and utility of these estimates. Child maltreatment is asso-
ciated with substantial known costs to the healthcare system and the education system.
Additionally, we do not include other potential cost drivers to the CWS that would increase pro-
jected cost estimates (eg, adoption services, federal overhead costs). Lacking the availability of bet-
ter information on these linkages, we provide this initial estimate based on more direct costs.

Ultimately, these estimates require several kinds of data to improve precision and capture the full
range of costs. This includes individual-level child welfare data, preferably with information that
would allow for linkage to perpetrators’ medical records. For example, a linkage between
Medicaid records and perpetrator records could allow a direct estimation of costs. Additionally, in-
formation on the availability of opioids within local geographic areas would allow for an improved
understanding of how availability relates to changes in child maltreatment.

Understandably, most of the focus on family and child services affected by the opioid epidemic is
related to the CWS. Service utilization for additional family needs, however, should be considered
as well. Recent studies have noted trends for necessary treatment and programming to address
personal and family dysfunction resulting from opioid addiction that is directly or indirectly re-
lated to opioid use.  For example, OUD is associated with a greater risk for intimate partner vio-
lence (IPV). Although it is challenging to sort through the reciprocal relationships between OUD
and IPV, studies have documented an increased likelihood for IPV following substance use.  The
family problems resulting from OUDs are likely to coincide with increased rates of IPV, thus requir-
ing effective treatment that can serve collateral issues. Also occurring comorbidly with OUDs are
mental health conditions that are exacerbated by long-term problems. Effective treatment for opi-
oid misuse requires resources that address mental health needs concurrently, with some of the
burden falling on state governments. The urgent need for adequate mental health support has led
several states to seek joint support from the federal government. This is particularly true of chil-
dren in foster care, whose healthcare costs are, on average, higher than those of children not in
foster care.

The opioid epidemic has led to efforts to implement and fund services that address family issues
linked to substance misuse. These include services for treatment and prevention that may not
have been required in the past. For example, the state of Wisconsin has developed Project Hope
(Heroin, Opiate, Prevention, and Education) to serve families, including treatment and prevention
programming, monitoring prescription drug patterns, and increasing the response time of public
health of�icials to reported problems.  This initiated $2 million per year to help support treat-
ment and prevention efforts; $250,000 in additional funds per year through the Child Psychiatry
Consultation Partnership was provided for mental health services, and an additional $5.4 million
was allocated in the recent annual budget for the treatment of residential substance use.
Substantial state costs are linked to personnel and other administrative costs for funding and
planning programs to address the problems that arise from opioid misuse. These costs are not
captured by estimates provided in publicly available data.
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Ultimately, these limitations illustrate what can be accomplished with currently available public
data and can underscore the opportunities for future work. Of particular concern is the fact that
these data are likely what many policy makers and practitioners rely on to guide their efforts to
address the current opioid epidemic. To improve estimates of the full costs of the opioid epidemic
for children and families, a clear need exists for more research and strong available data in this
area.  From this effort, we identi�ied 4 core priority domains and highlighted illustrative exam-
ples of what is needed to move the �ield forward (Table). Speci�ically, there is a need to (1) im-
prove data quality, (2) better identify the causal relationship between opioid misuse and child mal-
treatment, (3) increase model sensitivity to heterogeneity, and (4) develop improved price
information.

TABLE.

Research Priorities for Understanding the Impact of Opioid Use on the Child Welfare System

Research	Priority	Domain Key	Priorities

Data Quality

Improved documentation of type of opioid misused
Linkages between healthcare electronic medical records and
claims (public, private, managed care) and child welfare system

perpetrator data
Improved measurement and documentation in pediatric context
of maltreatment-related injury or illness

Markers of access to treatment and patient refusal when
treatment is offered

Mapping Opioid Misuse and Maltreatment
Associations

Pathways of opioid misuse that lead to child maltreatment

(death, injury, �inancial loss)
Relationships of opioid misuse with different forms of
maltreatment (neglect; physical, sexual, and psychological

abuse)
Impact of opioid misuse on parental vs nonparental perpetration
Reduced uncertainty in association estimates

Understanding

Heterogeneity

Understanding of geographic variability in misuse and service
utilization
Ethnic, racial, and gender variability in opioid misuse

Rural vs suburban vs urban variability in misuse and service
availability
Socioeconomic variability in opioid misuse

Improving Price Information
Geographic variability in price information (state, county)
Temporal variability in price information (year)

Data Quality:
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Key to improving our understanding in this area includes improving the quality of data to better
re�lect a number of key issues. This includes enhanced documentation of the type of opioid misuse
tracked in healthcare databases (eg, prescription opioid, heroin, fentanyl), along with the need to
link electronic medical records and claims data with CWS records—in particular, perpetrator data.
Further, there is a need to enhance the quality of healthcare data from pediatric care providers
who capture injury and illness data related to child maltreatment.

Mapping Opioid Misuse and Maltreatment Associations:

To strengthen the quality of projection estimates, there is a need for investigators to prioritize our
understanding of the speci�ic pathways of opioid misuse that lead to child maltreatment. Our esti-
mates focus on associations between opioid-related hospitalization rates and CPS or CWS involve-
ment, but research also must address the direct link between caregiver misuse and CWS contact.
These paths may include prenatal exposure and NAS, as well as the relationships between opioid
misuse and the occurrence of child abuse or neglect. Similarly, pathways to foster care placement
may be associated with caseworker estimates of increased risk among households affected by opi-
oid misuse but may also include entry to foster care due to the death of a parent that is attribut-
able to opioid misuse. Moreover, elucidating the differential relationships between opioid misuse
and other forms of maltreatment (ie, neglect; physical, sexual, and psychological abuse) and place-
ment trajectories (eg, length of stay, type of placement) is also important. Clearer indicators of the
association between parental opioid misuse and the differential pathways of CWS involvement as-
sociated with misuse would reduce the uncertainty in estimates and provide more precise cost
projections.

Understanding Heterogeneity:

Increasing the utility of projection models requires improved understanding of the heterogeneity
across geographic locales, as well as key demographic groups. This involves, in particular, more
detailed estimates of variation in opioid misuse across gender and racial groups and whether
there are subgroup differences in future engagement with the CWS. Further, understanding how
contextual factors are related to misuse and maltreatment is also important. For example, regional
variation in urbanicity and neighborhood socioeconomic variability are critical aspects to
consider.

Cost Information:

Ultimately, the success of cost projections requires accurate price estimates to minimize
uncertainty.  These data should account for local price information, such that the cost of services
will enhance our understanding of how market prices �luctuate over time (eg, in�lation). Finally, ac-
curate price information should provide not only average costs of service provision but also mar-
ginal price estimates that re�lect the costs for local markets (eg, scarcity of child welfare workers,
limited foster care sites).
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Conclusions

This work sought to understand how publicly available data can inform estimates of the attribut-
able costs of CWS from opioid misuse. Preliminary estimates indicate a substantial burden of dif-
ferent child welfare services from opioid misuse but also illustrate a high degree of uncertainty in
terms of magnitude. We identify a number of research priorities that provide a map for future re-
search. In this context, we view these high costs to children and their families from this epidemic
as key to motivating not only further inquiry but also strategic investment in evidence-based pro-
grams and policies.
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INTRODUCTION 
 
After more than a decade of sustained declines in the 
national foster care caseload, the number of children 
entering foster care began to rise in 2012. Between 
2012 and 2016, the number of children in foster care 
nationally rose by 10 percent, from 397,600 to 
437,500. Although the experience of individual states 
varied, more than two-thirds (36 states) experienced 
caseload increases. Hardest hit have been six states 
whose foster care populations rose by more than 50 
percent over this four-year period.1 
 
Many in the child welfare field think that parental 
substance use—including prescription drugs, illicit 
drugs, and alcohol, but especially opioids—has been 
the primary cause of the increase in foster care 
placements. Thus far there has been little empirical 
evidence to support this assertion at the national level. 
                                                            
1 Alaska, Georgia, Minnesota, Indiana, Montana, and New 
Hampshire. 

One study suggests that in 10 states there has been an 
exponential growth in the number of reports of 
maltreatment for infants with neonatal abstinence 
syndrome (Lynch et al., 2018). To better understand 
how substance use interacts with the child welfare 
system, the Office of the Assistant Secretary for 
Planning and Evaluation (ASPE) carried out a 
research study that included both quantitative analysis 
and qualitative data collection. We were assisted by 
Mathematica Policy Research, which collected and 
summarized most of the qualitative interviews for the 
study. 
 
The quantitative portion of the study examines the 
strength of the relationship between child welfare 
caseloads and two indicators of substance use at the 
county level. The qualitative portion of the study 
documents the perspectives and experiences of child 
welfare administrators and practitioners, substance 
use treatment administrators and practitioners, judges 
and other legal professionals, law enforcement 
officials, and other service providers who work on a 

This brief presents key takeaway messages from a mixed methods study examining how substance use 
affects child welfare systems across the country. Top-level findings are as follows: 

 Caseloads: Nationally, rates of drug overdose deaths and drug-related hospitalizations have a statistical 
relationship with child welfare caseloads (that is, rates of child protective services reports, substantiated 
reports, and foster care placements). Generally, counties with higher overdose death and drug 
hospitalization rates have higher caseload rates. In addition, these substance use indicators correlate 
with rates of more complex and severe child welfare cases.  

 Availability and use of substance use treatment: Several major challenges affect how child welfare 
agencies and families interact with substance use treatment options, including medication-assisted 
treatment for opioid use disorder. Family-friendly treatment options are limited, and caseworkers, 
courts, and other providers often misunderstand how treatment works and lack guidelines on how to 
incorporate it into child welfare practice. 

 System response: Child welfare agencies and their community partners are struggling to meet families’ 
needs. Haphazard substance use assessment practices, barriers to collaboration with substance use 
treatment providers and other stakeholders, and shortages of foster homes and trained staff undermine 
the effectiveness of agencies’ responses to families.
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day-to-day basis with families struggling with 
substance use disorders. Combined, the quantitative 
and qualitative results describe how the child welfare 
system interacts with community partners to serve an 
increasing population of parents whose substance use 
has impaired their ability to parent, placing their 
children at risk.  
 
This research brief is the first of a series of reports 
that present the study’s findings. This brief identifies 
the key takeaway messages gleaned from the range of 
qualitative and quantitative data analyzed.  
 
A full list of the available briefs can be found at 
https://aspe.hhs.gov/child-welfare-and-substance-use. 
 
HOW WE CONDUCTED THE 
STUDY 
 
This study combined statistical modeling and 
qualitative data collection to answer the broad 
question: how does parental substance use currently 
affect child welfare systems? We conducted statistical 
modeling to examine how two indicators of substance 
use prevalence relate to child welfare caseload rates. 
Child welfare caseloads include reports of 
maltreatment, substantiated reports in which child 
protection investigators have confirmed that 
maltreatment occurred, and foster care entry rates. We 
used two measures of substance use: rates of drug 
overdose deaths, and rates of hospital stays and 
emergency department visits related to substances 
(referred to as drug hospitalizations). Both measures 
include all substances, except alcohol and tobacco. 
We used multiple years of data for most counties in 
the U.S. and accounted for a variety of demographic, 
economic, and other factors that confound the 
relationship between substance use and child welfare 
caseloads. 
 
To accompany our quantitative analysis, we held 
interviews and focus groups in sites that all had high 
rates of opioid sales (as measured in volume of 
morphine equivalents) and overall drug overdose 
deaths but had varying changes in foster care rates. 
We explored the changes these local professionals 
were seeing in their service populations, their 
approaches to substance use assessment and 
treatment, collaborative activities among key partners 
in addressing families’ complex needs, areas of 
success, and barriers to success. This methodology 

provides insights into the experiences of practitioners 
working with families in these communities. 
However, findings from these interviews are not 
generalizable nationally, and the opinions of those we 
interviewed may not always correspond to objective 
measures of the community’s circumstances. 
 
Key informants in each site included staff of child 
welfare agencies, substance use treatment agencies, 
judges and court personnel, and staff of other 
agencies or programs that these informants identified 
as an important partner in their approach to these 
issues. Each site was either a single county or a small 
cluster of contiguous counties. Interviews were 
conducted in person in half of the sites and by 
telephone in the rest. A total of 188 respondents 
participated in individual interviews or small group 
discussions. Sites included the following locations: 
Clark, Floyd, and Jefferson Counties in Indiana; 
Bristol County, Massachusetts; Marion, Pearl River, 
Hancock, and Harrison Counties in Mississippi; 
Guilford County, North Carolina; Santa Fe County, 
New Mexico; Wagoner and Tulsa Counties and the 
Cherokee Nation jurisdiction in Oklahoma; 
Multnomah and Washington Counties in Oregon; 
Hawkins, Sullivan, and Washington Counties in 
Tennessee; Salt Lake County, Utah; Rutland and 
Bennington Counties in Vermont; and Cabell, 
McDowell, and Raleigh Counties in West Virginia.  
 
More details on the methodology used in this study 
can be found in another brief in this series, Substance 
Use, the Opioid Epidemic, and the Child Welfare 
System: Methodological Details from a Mixed 
Methods Study. 
 
RELATIONSHIP BETWEEN 
SUBSTANCE USE 
INDICATORS AND CHILD 
WELFARE CASELOADS 
 
Foster care entries and overdose deaths are related 
nationally but show substantial variation within 
the U.S. Figure 1 shows that prior to 2012, foster care 
entries were generally declining while overdose 
deaths rose. After 2012, foster care entry rates began 
increasing. Around the same time, drug overdose 
deaths began climbing at a faster rate.  
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Figure 1. Overdose Deaths and Foster Care 
Entries, 2002 to 2016 

 
Sources: CDC/NCHS, National Vital Statistics System, Mortality; 
HHS/ACF, Adoption and Foster Care Analysis and Reporting 
System. 

Some parts of the U.S. show a stronger relationship 
between the two, as shown in Figure 2. In 2016, 

Appalachia, parts of the Pacific Northwest, parts of 
the Southwest, Oklahoma, and New England 
experienced a particularly strong positive relationship 
between overdose death rates and foster care entry 
rates. Other parts of the country did not see a strong 
relationship in 2016. 

Many factors that differ across counties influence 
child welfare practices, child maltreatment, and 
substance use. These factors make it difficult to 
identify the extent to which substance use and child 
welfare are related in the average county. For 
example, poverty is a strong predictor of both child 
welfare involvement and substance use. Since not 
every county has the same poverty rate, not taking 
poverty into account may mask the true relationship 
between child welfare and substance use prevalence. 
We used statistical models that account for a range of 
factors to more precisely estimate this relationship. 

Higher rates of overdose deaths and drug 
hospitalizations correspond with higher child 
welfare caseload rates. We estimate that in the 
average county nationwide, a 10 percent increase in 
the overdose death rate corresponded to a 4.4 percent 
increase in the foster care entry rate. Similarly, a 10 
percent increase in the average county’s drug-related 
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hospitalization rate corresponded to a 2.9 percent 
increase in its foster care entry rate. As Figure 3 
shows, higher drug overdose death rates also 
predicted higher rates of maltreatment reports and 
substantiated maltreatment reports.  

Higher indicators of substance use correspond to 
more complex and severe child welfare cases. As 
cases became more severe—from report to 
substantiation to foster care placement—the 
relationship with substance use increased. Higher 
indicators of substance use predict a greater 
proportion of children with maltreatment reports that 
are removed from their homes. For example, a 10 
percent increase in overdose death rates is associated 
with a 1.8 percent increase in the proportion of 
children with maltreatment reports who are placed in 
foster care.  
 
The higher rate of placement into foster care suggests 
that the cases in areas with higher indicators of 
substance use may have distinctive characteristics. 
Experienced case workers, judges, and others noted 
several factors that they perceived as contributing to 
higher caseloads and greater difficulty in reunifying 
families relative to previous eras, including the 
methamphetamine crisis of the mid- to late 1990s and 
the crack epidemic in the 1980s. In past drug 
epidemics, family members and community 
institutions shielded many children from some of the 
consequences of parental substance use. In the 
communities we visited that suffered most from the 
opioid epidemic, agencies report that other family 
members across multiple generations are more 
frequently using substances themselves, making 
substitute caregivers within the family more difficult 
to find and causing the child welfare system to more 
frequently take and retain custody of children.  
 
Community institutions are also perceived as weaker 
and less able to support children when families 
cannot. Respondents reported that families were less 
likely than in the past to be engaged with churches or 
other social institutions. Often hospitals and schools 
had closed, diminishing the presence of institutions 
that had bound communities together. The institutions 
that remained were more strained in their ability to 
take on new roles. 
 
 
 

Figure 3. Relationship between Overdose Death 
Rates and Child Welfare Caseload Rates, 2011-
2016 

 
Note: All results are statistically significant, p < 0.01. Each 
estimate is from a separate model, with sample sizes 
ranging from 14,539 to 14,560. Source: ASPE modeling. 
 
In addition, key informants reported that the opioid 
epidemic affects families across a wider range of 
demographic groups than previous drug epidemics 
had. This perception is supported by statistics 
showing that “the greatest increases in heroin use 
[between 2002 and 2013] occurred in demographic 
groups that historically have had lower rates of heroin 
use: doubling among women and more than doubling 
among non-Hispanic whites” (Jones et al., 2015; see 
also Jones, 2017). 
 
Hospitalization rates varied by substance, but 
different substances had similar relationships with 
foster care entry rates. Use of any substance can put 
children at risk, and statistical analysis found that 
hospitalization due to different categories of 
substances have comparable relationships with foster 
care entry rates. Opioids, stimulants (including 
cocaine and methamphetamine), and hallucinogens 
had dramatically different hospitalization rates, with 
the rate of opioid-related stays being the largest. 
Despite the differing prevalence across substance 
types, their relationships with foster care entry rates 
were practically identical. In the average county, a 10 
percent increase in hospitalizations due to any of 
these substance types corresponded with 
approximately a 2 percent increase in foster care entry 
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rates. This increase is smaller than the relationship for 
all drug-related hospitalizations, as reported above. 
Alcohol-related hospitalizations—over four times 
more prevalent than opioid hospitalizations—had a 
slightly stronger relationship with foster care entry. A 
10 percent increase in alcohol-related hospitalizations 
predicted a 2.7 percent increase in foster care entry 
rates.  

More detail on these and other findings from the 
statistical analysis may be found in another brief in 
this series, The Relationship between Substance Use 
Indicators and Child Welfare Caseloads. 
 
TREATMENT NEEDS AND 
CHALLENGES IN THE CHILD 
WELFARE SYSTEM 
 
Scope of the Problem 
 
Although substance use is a serious problem in all 
sites studied, in some sites the problem was not 
primarily an opioid crisis. The current drug 
epidemic involves a range of substances. Drugs other 
than opioids (e.g. methamphetamine) are the primary 
concern in many places. Polysubstance use—use of 
multiple substances by the same individual—is a 
significant issue and the norm in most places studied. 
Polysubstance use complicates treatment and 
recovery. 
 
Parents using substances have multiple issues. 
Families come with a range of interrelated issues and 
needs. The predominant issues include domestic 
violence, mental illness, and long histories of 
traumatic experiences. Addressing substance use 
alone is unlikely to be effective in producing the 
desired child welfare outcomes. For reunification to 
succeed, supportive services must address co-
occurring problems to support both the parent’s 
recovery and the child’s safety and well-being. These 
services could include, for example, family therapy, 
programs building parenting skills, child development 
services, and interventions addressing domestic 
violence. In addition, many community leaders and 
service providers view substance use, and the opioid 
epidemic in particular, as being rooted in diminished 
economic opportunities, unresolved emotional pain 
resulting from adverse experiences, and pervasive 
feelings of hopelessness from which substance use (at 
least initially) provides an escape. 

The problem has continued to intensify. Many key 
informants told us in 2017 that their local situations 
had deteriorated considerably beyond what our data 
showed for 2015. Some informants in places that had 
seen foster care decreases through 2015 told us in 
2017 that their caseload numbers had actually 
increased since then. Others reported worsening 
conditions in terms of overdose deaths and other 
indicators of illicit drug use in their communities. 
None reported recent improvements in the situation 
on the ground. 

Challenges of Treatment 

Timeliness of substance use assessments and 
treatment remains a significant concern. 
Assessment of parents’ substance use was often 
cursory and lagged behind placement decisions. 
Because of widespread treatment shortages, treatment 
matching (that is, referring each client to a specific 
treatment program that matches the client’s 
therapeutic needs) was virtually nonexistent in the 
communities that participated in the study. Clients 
received available services, whatever they may be. 
Often the treatment course was different or shorter 
than would be indicated. Some clients received 
repeated detoxification without ongoing treatment or 
are offered self-help programs without clinically 
oriented treatment services. The lack of timely, 
appropriate treatment set families up for failure.  

Misunderstanding and mistrust of medication-
assisted treatment (MAT) exist within the child 
welfare field. Medication-assisted treatment is an 
evidence-based approach to treatment that combines 
medication with counseling and behavioral therapies. 
Research has clearly shown that MAT is more 
effective than other treatment approaches for opioid 
use disorder—at least doubling rates of opioid 
abstinence in randomized controlled trials comparing 
MAT with treatment approaches involving placebo or 
no medication (Connery, 2015). The use of MAT also 
reduces the likelihood that patients will experience 
drug overdoses or infections such as HIV or hepatitis 
C (Tsui et al., 2014). 

Yet MAT is not always understood or accepted by 
practitioners across fields or even within the 
substance use treatment field. Many informants 
interviewed did not understand that MAT is an 
evidence-based way to treat parents with opioid use 
disorder, and even when they did some did not 
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understand what effective MAT looks like. Some 
judges, for example, expected MAT patients to be 
stepped down from methadone or buprenorphine 
rapidly. Others were concerned that long term use of 
MAT may not be compatible with successful 
parenting. 

Many professionals we interviewed expressed 
skepticism about the use of methadone or 
buprenorphine for extended periods and opined that 
clients receiving MAT “were simply trading one 
addiction for another.” We also heard about substance 
use treatment programs that refused clients on 
methadone or buprenorphine because of their view 
that “you’re not actually in recovery until you’re off 
medication.” This view was shared by some judges 
and caseworkers as well.  

The availability of MAT is limited for numerous 
reasons, and even where it is available, respondents 
emphasized that MAT is frequently implemented in 
ways that are not consistent with the evidence base 
and best practices. In particular, informants in some 
sites told us that buprenorphine was frequently 
provided in their communities simply as a 
prescription without counseling or recovery supports. 
In addition, some child welfare staff and judges 
expressed reservations about reunifying children with 
parents who were stabilized on methadone or 
buprenorphine. 

Buprenorphine was widely perceived to be at risk of 
abuse and diversion. Indeed, child welfare officials in 
some sites identified buprenorphine as the 
community’s primary drug of abuse. According to 
local practitioners we spoke with, some of the 
diversion apparent in these communities may be the 
result of insurance gaps or stigma leading patients to 
self-medicate via the black market. In addition, clients 
not in treatment may seek to treat withdrawal 
symptoms with black-market buprenorphine if they 
have difficulty acquiring their preferred opiate 
(Lofwall & Walsh, 2014). Respondents also reported 
clients who used buprenorphine or methadone to 
satisfy child welfare case plans while continuing to 
misuse other substances not treated by MAT, such as 
methamphetamine or benzodiazepines. 

These views were not universally held. In nearly all 
the communities there were professionals that 
asserted that MAT represents the best chance for 
parents with opioid use disorders whose children are 

in foster care to make meaningful changes in their 
lives and reunify with their children. 

Substance use assessment is haphazard. The 
practice of assessing substance use in child welfare 
cases is extremely inconsistent and in many places 
inadequate to successfully identify the extent of 
substance use. Assessment identifies the substances 
being used and how the use may affect the safety and 
well-being of children. Substance use by itself may 
not be a sufficient reason to remove children from the 
home.2 However, substance use often underlies 
behaviors that place children at risk. Therefore, a 
thorough assessment of the family must be completed 
to determine if substance use is impairing a parent’s 
judgment and ability to provide a minimally safe level 
of care to the child. However, case plans are 
frequently created without solid clinical information 
about substance use or other important factors 
relevant to the family’s situation. 

Communities experience continued shortages of 
family-friendly treatment. Specialists who focus on 
substance use disorder treatment for women with 
children frequently emphasize that treatment must 
also address family issues and parenting. Treatment 
that includes components addressing family issues 
and that supports parenting roles is often referred to 
as “family-friendly.” These services may include 
family therapy, parenting classes, child care, and 
developmental services. In the context of residential 
treatment programs, the term also refers to programs 
that allow children to reside with their parent in 
treatment. While most counties included in the study 
had at least one family-friendly treatment program to 
which they could refer parents with substance use 
disorders, only one site had an outpatient program 
considered family-friendly. Nearly all family-friendly 
programs were residential, and those were in short 
supply because of their intensity and cost. Most 
treatment programs available to child welfare 
agencies had little in the way of family-oriented 
services or programming.  

Some child welfare agencies bypass the “regular” 
substance use treatment system. Several child 
welfare agencies in communities participating in the 
study conducted substance use assessments in house, 
co-locating substance use specialists within the 

                                                            
2 Some states have laws considering substance use during 
pregnancy to be child abuse. 
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agency to improve the timeliness of assessments and 
their responsiveness to particular child welfare 
concerns. Sometimes this insourcing was 
accomplished in cooperation with a local public 
behavioral health agency, while in other cases it 
resulted from frustration with insufficient services 
from that agency. Child welfare practitioners and 
administrators generally thought these arrangements 
helped them better ensure that the treatment programs 
addressed family issues, including child safety, by 
increasing their role in helping clients access 
substance use disorder treatment. They also thought 
that insourced substance use specialists, as well as 
substance use treatment providers with referral and/or 
funding arrangements with the child welfare agency 
as described below, were more willing to provide 
updates on treatment adherence (with clients’ 
consent) that could be used in child welfare 
proceedings. 

In some sites, child welfare agencies reported that 
they frequently arrange and sometimes pay for 
clients’ substance use treatment, due to limited 
availability of publicly funded treatment and a lack of 
other financing for these services. This service seems 
to be a relatively new phenomenon and reflects 
frustration with lack of availability and payment 
options for treatment in the systems that are 
theoretically responsible for it. In some communities, 
Medicaid expansion increased clients’ access to 
treatment, and child welfare staff helped clients 
obtain Medicaid-funded services. However, officials 
feared that proposals to scale back Medicaid 
expansion or make substance use treatment coverage 
optional in health plans could have negative 
consequences for their efforts. Treatment efforts were 
also limited by the fact that while MAT drugs were 
usually covered by Medicaid, often the physicians 
who prescribed them did not accept Medicaid as 
payment for their services. 

CHILD WELFARE RESPONSE: 
PRACTICE AND RESOURCE 
ISSUES 
 
Scope of the Problem 

Agencies and caseworkers are overwhelmed. 
Caseworkers are overwhelmed by the volume of 
cases, the lack of treatment resources, and the sheer 
magnitude of the problem. These factors all lead to 

high stress, burnout, and turnover. While this 
consequence is not a new phenomenon in child 
welfare practice, community leaders see it as worse 
now than in the past. Actual and threatened violence 
against caseworkers was also frequently cited. In two 
sites studied, interviews with child welfare officials 
were interrupted by worker safety emergencies in 
which police needed to be called to defuse situations 
between parents and child welfare staff. Child welfare 
staff also expressed concern about coming into 
contact with hazardous substances when investigating 
maltreatment in homes in which methamphetamine 
was being manufactured. 

Child welfare agencies face increasing shortages of 
foster homes. While recruiting and retaining foster 
parents has always been challenging, key informants 
in the communities studied believe that the problem 
has intensified. Caseworkers and child welfare 
administrators reported children remaining in care 
longer, thus keeping existing foster homes full and 
unable to accept new placements. Children are often 
placed long distances from their parents, and placing 
large sibling groups together is difficult. Some 
respondents reported that multigenerational substance 
use has made it more difficult to identify viable 
kinship placements in their communities. 

Caseworker and Agency Perspectives  

Pessimism about opportunities for family success 
prevails. In many sites, the child welfare staff at the 
nexus of these issues believe that cases involving 
serious substance misuse or disorders 
overwhelmingly require the removal of children from 
the home and are very likely to end in termination of 
parental rights. The strong inclination in many places 
is to remove children from the home in cases with 
significant parental substance use, often regardless of 
other factors. This view is particularly prevalent 
among judges, district attorneys, and court personnel, 
especially regarding substance-exposed newborns. 

Child welfare agencies are not sure whether or 
how to address reports of parental marijuana use. 
In part because of recent changes to federal child 
maltreatment laws that require health care providers 
to notify child protective services of all infants 
identified as affected by parental substance use, 
agencies are seeing families affected by substances, 
particularly marijuana, who in the past may not have 
come to the agency’s attention and in which the 
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children may or may not be at substantial risk. The 
child welfare agency is responsible for assessing the 
level of risk to the child and determining whether the 
circumstances constitute child abuse or neglect under 
state law. Knowledge of how to apply specific state 
policies and procedures as they relate to substance use 
disorders in general has become more complicated 
because of the legalization of marijuana in some 
places as well as increased medical marijuana use. 

Caseworkers find the differential response 
approach inappropriate for cases involving 
significant parental substance use. Differential 
response, a supportive, non-investigation alternative 
some child welfare systems use to respond to many 
low- to moderate-risk child maltreatment reports, is 
widely viewed in these sites as inadequate for cases in 
which substance use disorders are central to the 
maltreatment. This view is largely based on the 
unpredictability of recovery, the often severe nature 
of child maltreatment resulting from parental 
substance use disorders, and the voluntary nature of 
services offered through differential response. 

While recognizing challenges, participants 
supported the Adoption and Safe Families Act 
(ASFA) timelines. The limited availability of 
treatment and difficulties engaging clients in 
treatment continue to make timeliness in achieving 
family reunification a challenge. Nonetheless, staff 
expressed support for the permanency timelines 
established in ASFA and, since their implementation 
in the late 1990s, have internalized the need for 
timely action toward permanency. These timelines 
require earlier decision making in child welfare cases 
than was previously the norm and mandate that, with 
some notable exceptions, child welfare agencies file a 
petition to terminate parental rights once a child has 
resided in foster care for 15 of the previous 22 
months. Judges and court personnel interviewed in 
these communities use available discretion to extend 
ASFA timelines when families are making progress 
but not yet ready for reunification, but they recognize 
the need for the child to attain permanency elsewhere 
if the parent has not made significant strides toward 
recovery. Treatment professionals in some 
communities reported that reunification may lag 
significantly behind parental progress in treatment. 

Practice varies regarding the level of progress 
considered “good enough” for reunification. In the 
communities included in this study, there is 

considerable inconsistency in practice about how 
much progress toward recovery from substance use 
should be observed before reunification is 
recommended by child welfare agencies and 
approved by judges, when other safety risks have 
been addressed. Participants reported frequent 
disagreements between caseworkers, judges, and 
substance use treatment professionals on this issue. 

Difficulty of Collaboration 

Systemic barriers hinder collaboration between 
child welfare agencies, substance use disorder 
treatment programs, and courts. These hindrances 
include barriers to sharing data (such as regulations 
related to confidentiality), clashes in agency missions 
and priorities, and tensions between efforts to engage 
clients in treatment and clients’ mistrust of child 
protective services. Differences in attitudes across 
systems about the value and role of MAT were also 
evident in some sites. 

Cross-state issues abound. Working across state 
borders adds a layer of complexity to cases in 
counties that border other states. Issues include 
difficulty in placing children in foster care across 
state lines (e.g., with the non-custodial parent or a 
relative); lack of access to other states’ prescription 
drug monitoring systems, allowing substance users to 
evade scrutiny by getting prescriptions across state 
lines; and Medicaid payment complications in 
accessing substance use treatment in another state. 

CONCLUSION 
 
Increased levels of substance use, including but not 
limited to opioids, have devastated many American 
families, and the child welfare system has felt the 
effects. Child welfare caseloads nationally increased 
by 10 percent between fiscal years 2012 and 2016 
(the most recent years for which data are available). 
The situation is not uniform, however. While many 
states saw considerable increases, in some states the 
number of children in foster care actually decreased 
during this period. The sites included in this study 
were particularly hard hit; nine of the 25 counties had 
seen caseload increases of more than 50 percent 
between 2012 and 2015.  
 
Many of the findings of this study focus on places 
especially hard hit by substance use. While the 
experiences of these communities may not be 



9 

representative of the nation as a whole, the high levels 
of opioid sales and drug overdose deaths spreading 
across the nation in recent years raise the concern that 
additional counties may experience increased child 
welfare caseloads in the coming years.  
 
On the positive side, professionals across service 
systems widely recognized that substance use 
disorders are chronic diseases, not simply moral 
failures. Staff actively sought more and better 
treatment options for parents. In addition, justice 
system interventions such as family treatment drug 
courts actively engaged judges and court personnel in 
supporting treatment, recovery, and family 
reunification. 
 
While the misuse of drugs has always been part of the 
constellation of issues affecting parenting in families 
involved in the child welfare system, the current crisis 
has affected communities more broadly than past 
epidemics have. Child welfare agencies in many parts 
of the country are struggling to respond.  
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The opioid crisis is the deadliest drug epidemic in U.S. 
history, leaving virtually no community unscathed. The 
immense toll of opioids has been well-documented by 
media organizations and researchers, but one aspect that 
has received little attention or study is the long-lasting 
impact on children of people suffering from opioid use 
disorder as well as the children’s caregivers. In March 
2019, United Hospital Fund (UHF) examined this critical 
issue in a report titled The Ripple Effect: The Impact of 
the Opioid Epidemic on Children and Families. Based on 
extensive interviews, literature reviews, and takeaways 
from a pivotal two-day gathering of experts hosted by 
UHF, the report provided a comprehensive look at the 
successive waves of loss and trauma experienced by 
newborns, young children, adolescents, and their families 
affected by opioid use disorder. This included children 
directly affected by the opioid epidemic—for example, 
by experiencing neonatal abstinence syndrome at birth 
or developing an opioid addiction in their youth—as 
well as those who may experience the also profound 
consequences of parental opioid use. The report can be 
found here: https://uhfnyc.org/publications/publication/
ripple-effect-opioid-epidemic-children-and-families/. 

Two key questions were left unanswered by the first 
Ripple Effect report: How many children are facing  
the consequences of the opioid epidemic? And what is  
the societal cost? 

UHF partnered with the Boston Consulting Group to 
answer these questions and to quantify the number of 
children affected by the opioid epidemic on national and 
state-specific levels. Among the key findings:

• In 2017, an estimated 2.2 million children and 
adolescents had a parent with opioid use disorder 
(OUD) or had OUD themselves.

• If current trends continue, an estimated 4.3 million 
children will have had OUD or a parent with OUD  
by 2030. 

• By 2030, the cumulative, lifetime cost of the  
“ripple effect” will be $400 billion (this includes 
additional spending in health care, special education, 
child welfare, and criminal justice stemming  
from the multiple impacts of parental opioid use 
disorder on a child’s physical, mental, and social-
emotional health; it does not include productivity 
losses or missed opportunities). 

• The rate of children affected by the opioid epidemic 
in 2017 varied significantly from state to state. 

These estimates paint an alarming picture, but they 
should not cause despair. To the contrary, they highlight 
the urgent need to take action. 

The information shared in this report shines a light on a 
population affected by opioids that is often hidden from 
view, allows for comparison of the “ripple effect” to 

Overview 

https://uhfnyc.org/publications/publication/ripple-effect-opioid-epidemic-children-and-families/
https://uhfnyc.org/publications/publication/ripple-effect-opioid-epidemic-children-and-families/
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other public health problems, and offers an opportunity 
to identify strategies to blunt the epidemic’s impact on 
children. These strategies include the use of evidence-
based interventions that help stabilize and strengthen 
families with substance use disorder (SUD) whenever 
possible, in the hope of avoiding out-of-home placements; 
policies and programs that promote the healthy 
development of children and adolescents adversely 
affected by family substance use; expansion of treatment 
and recovery programs for adolescents; and supporting 
foster and kinship caregivers.

Significant local, state, and federal funding streams 
have been dedicated to combatting the opioid epidemic. 
Considering the estimates presented herein, it is useful 
to take a new look at these funding streams specifically 
in the context of children and families. This analysis 
focuses on the opioid epidemic, but policymakers should 
recognize that other forms of substance use disorder can 
also affect children. Some of the strategies identified to 
support families with OUD could be equally effective for 
families with substance use other than opioids. 

A NOTE ON 
TERMINOLOGY 

In this report, “children” are 
individuals under the age of 18. 
People with “OUD” or “opioid 
use” refer to those diagnosed 
with an opioid use disorder 
due to prescription-based 
opioids (like Oxycontin or 
morphine) or those using any 
non-prescription-based opiate 
(like heroin or street fentanyl). 
People who report misusing a 
prescription-based opiate but 
are not considered to have an 
OUD are excluded.
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In 2017, an estimated 2.2 million 
children—approximately 2.8% of the 
74.3 million children in the United 
States—were directly affected by 
parental opioid use or their own use. 
Approximately 2 million young people 
were affected primarily by parental use: 
they were either living with a parent 
with opioid use disorder, had lost a 
parent to an opioid-related death (at 
any time in their life), had a parent in 
prison or jail because of opioids, or had 
been removed from their home due to 
an opioid-related issue. An additional 
170,000 children had OUD themselves 
or had accidentally ingested opioids. 
Most young people (1.4 million) 
affected by the epidemic are primarily 
influenced by living in a home with 
a parent with OUD. Strategies that 
keep families together by supporting 
treatment and recovery for parents 
and improving household functioning 
would play a large role in stemming the 
impact on children. 

 

Figure 1 

Children affected by the opioid epidemic in 2017

NOTES: 

1.  Estimates have been adjusted to account for underreporting of opioid use in the National Survey on Drug Use and Health 
and on death certificates. 

2.  To arrive at a nonduplicative count of the number of children affected, estimates have been adjusted to remove double-
counting between categories. The unadjusted numbers are: 280,000 children who have experienced a parent death due to 
opioids; 15,000 children who have a parent imprisoned for possession of heroin; 353,000 children removed from home; and 
194,000 children who have OUD themselves or who accidentally ingested opioids. 

Sources: See Appendix B

Category 1 Category 2 Category 3 Category 4 Category 5

1.435M 
children living  
with a parent  

with OUD

240K 
children who have 

had a parent  
die due to opioid  

overdose

10K 
children who have a 
parent in long-term  
imprisonment due  

to opioids

325K 
children who have 

been removed from  
their home and  

live in foster care or  
with relatives

170K 
children who have 
OUD themselves  

or have accidentally  
ingested opioids

Parent condition Child condition

2.2 million
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Despite promising signs that the opioid 
epidemic has hit an inflection point, it 
is far from over. The number of children 
affected by the crisis will continue to 
grow. Assuming the current downward 
trends in opioid use continue, the 
estimated number of children affected 
by the opioid epidemic will nearly 
double by 2030 to 4.3 million. Even 
under the most optimistic scenario 
modeled—during which the prevalence 
of prescription-based OUD and non-
prescription opioid use declines at 
twice the rate of current trends—an 
additional 1.2 million children will be 
affected by 2030. Under the worst-case 
scenario, during which efforts to curb 
the epidemic slow, the estimated total 
number of children affected could 
reach 5.3 million by 2030. 

NOTES: 

1.  Included in the 2030 estimates are additional children born to people with OUD in 2017, children of people who will have 
developed an OUD between 2018 and 2030, and children who will have developed an OUD between 2018 and 2030. 

2.  Individuals do not age out of the predictive model. For example, children in foster care due to parental opioid use who turn 18 
before 2030 are still counted in the 2030 estimate because they were affected by the opioid epidemic during childhood.

Figure 2 

Number of children affected by the opioid epidemic by 2030:  
Three scenarios

4.3M

Base Scenario
2017 2030

2.2 million +2.1 million

3.4M

Optimistic Scenario
2017 2030

2.2 million +1.2 million

5.3M

Pessimistic Scenario
2017 2030

2.2 million +3.1 million
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To put the “ripple effect” in perspective, 
it is helpful to compare it to the 
prevalence of other major childhood 
health conditions in the United States. 
In 2017, the estimate of the number 
of children affected by the opioid 
epidemic was 11 times higher than the 
number with diabetes, exceeded the 
number with autism, and was about 
one-third the number with asthma. 

Figure 3 

Opioid epidemic’s impact on children in 2017 compared to  
common childhood health conditions

2.2M

Children 
affected by 

opioid epidemic

0.19M

Children with 
diabetes

1.8M

Children with 
autism

6.0M

Children with 
asthma
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In 2017, 28 out of every 1,000 children 
in the United States were affected by 
opioids. West Virginia had the highest 
rate of children affected, with 54 out  
of 1,000—at least twice the rate  
of 17 other states. New Hampshire  
(51 out of 1,000) and Vermont (46 out 
of 1,000) had the second and third 
highest rates, respectively. In contrast, 
California had the lowest rate, with  
20 children per 1,000. 

Figure 4 

Rate of children affected by the opioid epidemic in 2017 by state 

20–25 26–30 31–35 36+

Rate per 1,000 children

Lowest  
rate
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rate

out of every 1,000 children  
are affected nationwide
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Figure 5 

State rankings by rate of children affected by the opioid epidemic  
and total number per state in 2017

Although the rates of children affected 
in the four most populous states 
(California, Texas, Florida, and New York) 
are at or below the national median, 
together these four states account for 
nearly 30% of the 2.2 million children. 
West Virginia, a small, rural state with 
the highest per capita rate, was home 
to approximately 22,000 affected 
children. Wyoming had the lowest 
number of affected children, 4,000.

State
Rate per 

1,000 
Total children 

affected

27 New Mexico 30 16,500 

28 Arkansas 30 22,000 

29 Oklahoma 30 30,500 

30 North Carolina 30 71,500 

31 Colorado 29 39,000 

32 South Carolina 29 33,000 

33 New York 28 125,000 

34 Wyoming 28 4,000 

35 Nevada 27 20,000 

36 Virginia 27 52,500 

37 North Dakota 27 4,500 

38 Wisconsin 25 34,500 

39 South Dakota 25 5,500 

40 Idaho 25 11,500 

41 Kansas 25 18,500 

42 Hawaii 24 8,000 

43 Minnesota 24 32,500 

44 Iowa 24 18,000 

45 Utah 24 23,500 

46 Louisiana 24 28,000 

47 Georgia 23 60,500 

48 Texas 23 171,000 

49 Nebraska 22 11,000 

50 Illinois 21 67,500 

51 California 20 196,000 

USA 28 2,195,500 

State
Rate per 

1,000 
Total children 

affected

 1 West Virginia 54 22,000 

2 New Hampshire 51 14,000 

3 Vermont 46 5,500 

4 Kentucky 42 45,500 

5 Delaware 41 9,000 

6 Oregon 39 35,000 

7 Alaska 39 7,500 

8 Connecticut 39 31,000 

9 Maine 38 10,500 

10 District of Columbia 37 4,500 

11 Alabama 37 42,000

12 Rhode Island 35 8,000 

13 Indiana 35 57,500 

14 Mississippi 34 25,500 

15 Washington 34 58,000 

16 Pennsylvania 33 95,500 

17 New Jersey 32 68,500 

18 Maryland 32 47,000 

19 Missouri 32 47,000 

20 Ohio 32 90,000 

21 Montana 31 7,500 

22 Tennessee 31 50,000 

23 Florida 31 138,000 

24 Arizona 31 54,000 

25 Massachusetts 31 47,000 

26 Michigan 31 71,000 
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