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Abstract

The Centers for Disease Control and Prevention’s (CDC) Guideline for Prescribing Opioids 
for Chronic Pain recommends that providers consider co-prescribing naloxone when factors 

that increase the risk of overdose are present. Naloxone is an opioid receptor antagonist 

that counteracts the effects of an opioid overdose. This paper explores trends in naloxone 

dispensing and out-of-pocket costs among commercially insured individuals in the United States. 

Administrative claims data from the IBM Watson Health MarketScan database are analyzed to 

assess trends in naloxone dispensing from 2015 to 2018. Descriptive statistics on concurrent 

dispensing of naloxone with opioid analgesics are performed among several at-risk populations. 

The rate of commercially insured individuals being co-dispensed naloxone increased between 

2015 and 2018 across all population subgroups. In 2018, 16.2 individuals were co-dispensed 

naloxone for every 1000 receiving an opioid dosage ≥ 90 MME/day compared to 0.9 in 2015, 27.6 

individuals were co-dispensed naloxone for every 1000 concurrently dispensed benzodiazepines 

and an opioid dosage ≥ 90 MME/day compared to 7.6 in 2015, and 43.7 individuals were 

co-dispensed naloxone for every 1000 receiving an opioid dosage ≥90 MME/day with a past 

overdose compared to 17.6 in 2015. Median out-of-pocket cost for naloxone increased from $12 in 

2015 to $25 in 2018. Despite increases in naloxone dispensing from 2015 to 2018, the provision 

of naloxone to the commercially insured population remains low. Opportunities remain to increase 

the supply of naloxone to at-risk populations. Considering ways to reduce out-of-pocket costs 

associated with naloxone may be a potential strategy to increase access to this life-saving drug.
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1. Introduction

Opioid-involved overdose deaths remain at high levels in the United States. In 2018, 46,802 

overdose deaths in the United States involved opioids, an age-adjusted rate of 14.6 deaths 

per 100,000 population (Wilson et al., 2020). Naloxone is an opioid receptor antagonist 

that counteracts the potentially life-threatening respiratory depressant effects of an opioid 

overdose, providing life-saving capability (Boyer, 2012). For several decades, naloxone has 

been administered by emergency medical service providers, first responders, and emergency 

department clinicians to individuals experiencing an opioid overdose. Recent policy efforts 

at the national, state, and local levels aim to expand the provision of naloxone to individuals 

at risk of opioid overdose through clinician prescribing and pharmacy dispensing (U.S. 

Department of Health and Human Services, 2018a, b).

As of 2017, every state has passed some form of policy, including naloxone access laws 

(NALs), to encourage naloxone prescribing and dispensing (PDAPS, 2019). Variations in 

these laws include third party prescribing (to patients seeking naloxone and individuals 

who may be in position to assist in an overdose reversal), Good Samaritan laws and 

immunity provisions for prescribers and dispensers of naloxone, standing orders for 

naloxone distribution from pharmacies and other community-based organizations, and 

community-based and peer distribution (Davis and Carr, 2015). The implementation of 

NALs are associated with increases in naloxone dispensing (Abouk et al., 2019; Gertner et 

al., 2018; Xu et al., 2018). In addition to a supportive legal framework in states, guidance 

about when to consider prescribing or dispensing naloxone has been developed in order 

to facilitate increased access to naloxone (Dowell et al., 2016; U.S. HHS, 2018a, b). The 

Centers for Disease Control and Prevention’s (CDC’s) 2016 Guideline for Prescribing 
Opioids for Chronic Pain recommends that providers consider co-prescribing naloxone 

when factors that increase the risk for overdose are present (Dowell et al., 2016). Risk 

factors include a history of overdose or substance use disorder, prescribed opioid dosages 

≥50 morphine milligram equivalents (MME) per day (high-dose), and concurrent use of 

opioids and benzodiazepines. Since 2017, nine states have passed legislation mandating that 

clinicians co-prescribe naloxone with opioid analgesics to patients at high-risk for an opioid 

overdose (ASTHO, 2019), with evidence suggesting these laws may be associated with 

increased naloxone dispensing within those states (Sohn et al., 2019).

Despite these supply side efforts, naloxone dispensing remains low across the country. 

Nationally, in 2018, one naloxone prescription was dispensed for every 69 high-dose 

opioid prescriptions (Guy Jr. et al., 2019). Around 1.5% of high-risk individuals among 

the commercially insured population were prescribed naloxone in 2016 (Follman et al., 

2019). Estimates from 2017 suggest that only 1.1% of Medicare patients prescribed high-

dose opioids were co-prescribed naloxone (Jones et al., 2019). From the perspective of 

the prescriber, low self-efficacy, lack of appropriate training, and fear of liability are all 
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documented barriers for clinicians prescribing naloxone (Wilson et al., 2016). Demand 

side barriers such as out-of-pocket costs may also be contributing to low rates of filling 

and dispensing naloxone prescriptions (Gupta et al., 2016). In a non-emergency setting, 

such as outpatient naloxone co-prescribing to patients receiving opioid analgesics, the 

benefits of filling the prescriptions only accrue when the drug is administered (i.e. after 

an opioid overdose). This may not occur, and therefore the demand for naloxone may be 

more likely to be affected by costs to the consumer. In 2018, approximately one-half of 

naloxone prescriptions received by patients with commercial insurance or Medicaid and over 

two-thirds of naloxone prescriptions received by Medicare recipients required out-of-pocket 

costs (Guy Jr. et al., 2019), suggesting that cost sharing may be an important consideration 

when implementing policies to expand naloxone access.

Given the life-saving potential of naloxone, increasing access to individuals at high-

risk of opioid overdose is an important public health issue. Previous research 

has demonstrated substantial variation in naloxone dispensing by county-level 

sociodemographic characteristics (Guy Jr. et al., 2019), Understanding the population gaps 

and barriers to naloxone dispensing, including the role that co-prescribing and cost sharing 

may play in filling prescriptions, is critical when developing and implementing public health 

interventions to expand naloxone access. In this study, we examine trends in naloxone 

dispensing, co-dispensing of naloxone with opioid analgesics, and out-of-pocket costs for 

naloxone among the commercially insured population from 2015 to 2018. This study builds 

upon previous work by examining a longer time horizon, analyzing patient-level variation 

in naloxone dispensing, and studying the trends in these variables over time. Additionally, 

this study is one of the first to explore trends in naloxone out-of-pocket costs over time, 

providing a baseline for future studies that analyze costs associated with naloxone.

2. Methods

We used the 2015–2018 IBM® MarketScan® commercial claims and encounters database 

for this retrospective analysis (IBM, 2019) The database is one of the largest administrative 

databases of the commercially insured population in the United States. It includes de-

identified healthcare claims from health plans and self-insured employers across the 

United States for the full continuum of care (e.g., inpatient, outpatients, outpatient 

pharmacy, enrollment). The database reflects real-world treatment patterns, corresponding 

drug prescriptions, and costs by tracking millions of commercially insured patients as they 

navigate through the healthcare system and service delivery. This study utilizes only the 

commercial versions of the dataset (i.e. does not use Medicare on Medicaid supplements). 

Dispensed pharmaceutical products are observed in the dataset as long as a commercial 

insurance claim was filed for the product.

Descriptive statistics of naloxone dispensing were generated by age, sex, and U.S. census 

region for each year from 2015 to 2018 among enrollees with both medical and pharmacy 

benefits who were continuously enrolled for the given year. Trends in naloxone co-

dispensing with opioids were assessed among the following high-risk populations: dispensed 

high-dose opioids (≥50 morphine milligram equivalents [MME] per day and ≥ 90 MME per 

day), concurrent use of opioids and benzodiazepines, recent documented opioid overdose, 
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and recent diagnosis of opioid use disorder. All co-dispensing rates were reported per 1000 

individuals dispensed an opioid in the given high-risk category. In addition, we examined 

naloxone dispensing rates for all individuals with substance use disorder (SUD), opioid use 

disorder (OUD), or a recent opioid overdose. Rates were reported per 1000 individuals in 

the given category. t-Tests were used to assess statistically significant differences in rates 

between 2015 and 2018 and by enrollee sex within a given year. Chi-square tests were used 

to assess statistically significant associations between naloxone co-dispensing and both the 

region and age group of the enrollee. Following recent studies using claims data, statistical 

significance was defined as p < 0.001 to account for the large number of observations 

present in claims data (Follman et al., 2019).

Age, sex, U.S. census region, and enrollment status were obtained from enrollment files. 

Dispensed naloxone, opioids, and benzodiazepines were identified from the outpatient 

pharmacy file by using National Drug Code (NDC). Dosage of dispensed opioids were 

converted into MME (National Center for Injury Prevention and Control, 2018). Dispensed 

buprenorphine used in the treatment of OUD were excluded from the analysis; Butrans and 

Belbuca, buprenorphine products used in the treatment of pain, were also excluded from the 

analysis due to unavailable MME conversion rates. Dispensed methadone prescriptions were 

included in the analysis because MarketScan outpatient pharmaceutical claims only include 

methadone prescriptions used in the treatment of pain as opposed to treatment of OUD. 

Following previous literature, naloxone co-dispensing was defined as a naloxone claim 

within seven days of an opioid claim (Jones et al., 2019). While this may appear arbitrary, 

expanding this definition to naloxone receipt within 365 days of an opioid has produced 

similar estimates (Guy et al., 2021). Naloxone co-dispensing within a high-risk subgroup 

was defined as a naloxone claim within seven days of an opioid claim that associated with 

the given high-risk use category (e.g. dispensed naloxone within seven days of receiving an 

opioid and benzodiazepine). Thus, claim level observations were used to create individual 

level samples for each year. A dispensed opioid was flagged as concurrent with a dispensed 

benzodiazepine if there was at least a one day overlap between days covered by the two 

prescriptions. Similar to naloxone co-dispensing, the benzodiazepine claim can be up to 7 

days after the opioid claim.

Individuals with a recent SUD diagnosis were identified with the International Classification 
of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) codes F10 – F19 from 

the outpatient and inpatient claims files. This includes use disorders for alcohol, opioids, 

cannabis, sedatives, cocaine, other stimulants, hallucinogens, nicotine, inhalants, and other 

psychoactive substances. Individuals with OUD were identified with the ICD-10-CM codes 

F11.1 and F11.2. Individuals with a recent opioid overdose were identified with the ICD-10-

CM codes T40.0 × 1–4, T40.1, T40.2 × 1–4, T40.3 × 1–4, T40.4 × 1–4, T40.601–4 from 

the outpatient and inpatient claims files. Naloxone dispensing to individuals with a recent 

SUD, OUD, or opioid overdose diagnosis were defined as a naloxone claim within 90 days 

of a corresponding SUD, OUD, or overdose diagnosis. For this analysis, we expanded our 

continuous enrollment criteria for a given year to include the last 90 days of the prior 

year (i.e., 2018 continuous enrollment included all of 2018 and the last 90 days of 2017). 

Ninety days was chosen so as not to exclude a large portion of observations that were not 

continuously enrolled across multiple years of the data. SUD, OUD, and overdose subgroups 
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were analyzed only for the years 2016, 2017, and 2018 to avoid inconsistencies in reported 

numbers arising from the change from ICD-9-CM codes to ICD-10-CM codes in October of 

2015 (Heslin et al., 2017).

Out-of-pocket costs associated with dispensed naloxone were examined by product type and 

census region over the study period. Out-of-pocket costs were defined as the sum of the 

co-pay, deductible, and coinsurance paid by the beneficiary to fill their prescription. Aspects 

of the distribution and regional breakdown of out-of-pocket costs were analyzed in addition 

to summarizing the median out-of-pocket costs by year.

All estimates were weighted using population weights provided within the MarketScan 

database and analyses were performed using the Statistical Analysis System (SAS) version 

9.4. This research was deemed exempt from IRB approval by CDC as the study involved 

secondary data analysis.

3. Results

Table 1 reports the number of patients dispensed naloxone, stratified by whether or not they 

were co-dispensed naloxone with an opioid. In 2018, an estimated 78,339 commercially 

insured individuals were dispensed naloxone compared to an estimated 5866 in 2015 (Table 

1), and 66% of them received their naloxone with a corresponding opioid analgesic. There 

were significant differences in the underlying demographics of individuals co-dispensed 

naloxone compared to those who received naloxone without an opioid prescription. In 2018, 

individuals in the co-dispensed group were more likely to be female (56%) (p < 0.001), age 

45–54 years (33%) (p < 0.001), age 55–64 years (41%) (p < 0.001), residing in the West 

(25%) (p < 0.001), and from the South (49%) (p < 0.001) compared to individuals in the 

non-co-dispensed group. In addition, individuals in the co-dispensed group were less likely 

to be male (44%) (p < 0.001), age 18–34 years (8%) (p < 0.001), and in the Northeast (9%) 

(p < 0.001).

To provide clarity in viewing the results of Table 2–4, primary sample sizes were omitted 

and reported in Supplemental Table 1. The rate of commercially insured individuals being 

co-dispensed naloxone with opioid analgesics increased (p < 0.001) from 0.2 individuals 

for every 1000 dispensed opioids in 2015 to 3.8 per 1000 in 2018 (Table 2). This 

increase occurred across age, sex, and U.S. census region. In 2018, 5.4 individuals were 

co-dispensed naloxone for every 1000 individuals receiving an opioid dosage between 50 

and 89 MME/day and 16.2 per 1000 receiving an opioid dosage ≥90 MME/day. Among 

individuals receiving an opioid dosage ≥90 MME/day in 2018, a significant association 

(p-value <0.001) was found between naloxone co-dispensing and both age and region.

Naloxone co-dispensing rates for individuals concurrently dispensed opioids and 

benzodiazepines also increased over the study period. In 2018, among this subgroup, 12.7 

were co-dispensed naloxone per 1000 receiving benzodiazepines and an opioid dosage 

between 50 and 89 MME/day and 27.6 per 1000 receiving benzodiazepines and an opioid 

dosage ≥90 MME/day, up from 0.7 (p < 0.001) and 1.7 (p < 0.001) per 1000 in 2015, 

respectively (Table 3). Naloxone co-dispensing among this high-risk group was higher for 
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males (31.9) compared (p < 0.001) to females (24.9), and a significant association was found 

between co-dispensing and both age and region, with rates of 33.0 in the South, 26.3 in the 

West, 23.8 in the Northeast, and 20.9 in the Midwest.

In 2018, among individuals with an OUD diagnosis within the past 90 days receiving an 

opioid, 27.4 per 1000 were co-dispensed naloxone, up from 11.0 per 1000 in 2016, p < 

0.001 (Supplemental Table 2). Among individuals with a history of OUD receiving an 

opioid dosage between 50 and 89 MME/day 27.4 per 1000 were co-dispensed naloxone 

and 42.9 per 1000 receiving an opioid dosage ≥90 MME/day received were co-dispensed 

naloxone. Naloxone co-dispensing rates among individuals with a recent OUD diagnosis 

and dispensed an opioid dosage ≥90 MME/day varied by census region, with rates of 42.3 

in the South, 51.6 in the West, 33.4 in the Northeast, and 38.9 in the Midwest. In 2018, 

33.8 individuals were co-dispensed naloxone per 1000 receiving an opioid and having an 

overdose in the past 90 days compared to 8.9 per 1000 in 2016, p = 0.001 (Supplemental 

Table 3). Additionally, among this subgroup receiving an opioid and having an overdose in 

the past 90 days, rates of naloxone co-dispensing were 34.7 per 1000 for those receiving an 

opioid dosage between 50 and 89 MME/day and 43.7 per 1000 for those receiving an opioid 

dosage ≥90 MME/day, insignificantly up from 13.8 (p = 0.10) and 17.6 (p = 0.07) per 1000 

in 2016, respectively.

More broadly, naloxone dispensing increased among individuals with a SUD, OUD, or 

overdose diagnosis in the last 90 days (Table 4). In 2018, 4.1 individuals per 1000 with 

a SUD and 24.7 per 1000 with OUD were dispensed naloxone, up from 2.1 (p < 0.001) 

and 14.5 (p < 0.001) per 1000 in 2016, respectively. Additionally, naloxone dispensing to 

individuals with a recent overdose increased over the study period across all demographic 

groups. Despite these trends, naloxone dispensing remains low among individuals with a 

recent diagnosis of SUD, OUD, or opioid overdose.

Median out-of-pocket costs for naloxone increased from $12.00 in 2015 to $24.88 in 

2018 (Table 5). Twenty-four percent of dispensed naloxone required no out-of-pocket costs 

in 2015, and 32% required no out-of-pocket costs in 2018; however, the percentage of 

naloxone requiring out-of-pocket costs greater than $100 decreased from 13% in 2015 to 

5% by 2018. Out-of-pocket costs varied substantially by naloxone formulation. The median 

out-of-pocket cost of EVZIO, an auto injector form of naloxone (discontinued in 2020), was 

higher than any other formulation and increased over the study period (from $40 in 2015 

to $70 in 2018). In addition, the percent of EVZIO prescriptions with out-of-pocket costs 

greater than $100 increased from 19% in 2015 to 35% in 2018. The median out-of-pocket 

cost of Narcan Nasal Spray decreased from about $30 in 2016 (first year available) to $25 

in 2018, with only 4% of prescriptions resulting in out-of-pocket costs greater than $100. 

The introduction of Narcan Nasal Spray in the market led to a substantial shift in EVZIO’s 

market share over the study period. In 2016, 67.0% of the dispensed naloxone were EVZIO 

compared to 19.4% Narcan. In 2018, Narcan represented 89.5% of all dispensed naloxone 

in our data, while EVZIO’s share fell to 5.0%. This shift in market structure is likely due 

to EVZIO’s high price (over $4000 in 2018) compared to Narcan ($130 in 2018) and is 

one explanation for the sharp decrease in the total percent of individuals with out-of-pocket 

costs greater than $100 from 2016 to 2018 (CBSNews, 2018; Time, 2018). The median 
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out-of-pocket cost of Naloxone Hydrochloride (HCL) injection, older generic formulations 

of naloxone, remained at $10 over the study period, with very few dispensed prescriptions 

resulting in out-of-pocket costs greater than $100. The market share of Naloxone HCL 

injection decreased from 28% in 2015 to 5.5% in 2018. Additionally, there is a significant 

association between product market share and US census region (Supplemental Table 4).

4. Discussion

The amount of naloxone dispensed to individuals with commercial insurance increased 13-

fold between 2015 and 2018, with dispensing rates increasing across all demographic groups 

examined in this analysis. However, despite these positive trends, the overall provision of 

naloxone to the commercially insured population at increased risk for an opioid overdose 

remains low. This finding holds even when examining patients who are at the highest risk 

for overdose – those with OUD or history of overdose, as naloxone was only prescribed to 

2.5% and 4.5% of patients with a history of OUD or past overdose, respectively. Naloxone 

co-dispensing rates were significantly associated with age and region of residence from 

2015 to 2018. Additionally, the way that naloxone was received differed by demographics 

in 2018, as females, individuals aged 45–64, and individuals residing in the South and West 

census regions were more likely to receive naloxone that was co-dispensed with an opioid; 

while males, individuals aged 18–34, and individuals residing in the Northeast census region 

were more likely to receive naloxone outside of our defined 7-day co-dispensing window. 

The expanded use of standard procedures, such as electronic health records, may be one 

approach to providing more equitable access to naloxone via co-prescribing.

Opportunities remain to increase the provision of naloxone via both supply-side and 

demand-side interventions. Additional efforts to implement the recommendations set forth 

by the 2016 CDC Guideline for Prescribing Opioids for Chronic Pain (Dowell et al., 2016) 

and the HHS Naloxone Guidance (U.S. Department of Health and Human Services, 2018a) 

have the potential to improve access to naloxone among high-risk patients. State policies 

mandating that clinicians co-prescribe naloxone with opioids may play a role in expanding 

access to naloxone and have been shown to lead to increases in naloxone prescribing (Sohn 

et al., 2019). State naloxone co-prescribing laws generally apply when certain risk factors 

are present, such as concurrent opioid and benzodiazepine use, high daily opioid MME 

dosages, or a history of SUD. States that currently have such a law in place include Arizona, 

California, Florida, New Mexico, Ohio, Rhode Island, Vermont, Virginia, and Washington 

(ASTHO, 2019). Given the success in expanding naloxone dispensing in some of the early 

adopting states (Jones et al., 2019), continued effort to expand implementation of these 

policies may be a viable strategy to increase the supply of naloxone.

Strategies such as the implementation of virtual mentoring among clinicians, electronic 

health record (EHR) prompts, and academic detailing can further educate clinicians 

about naloxone prescribing, provide organizational clarity about which patients should 

be counseled on naloxone and may mitigate time-related barriers frequently noted by 

clinicians (Wilson et al., 2016). Academic detailing has been associated with increases in 

naloxone prescribing in various settings, including the U.S. Veterans’ Health Administration 

(Bounthavong et al., 2020), among primary care providers (Behar et al., 2017), and 
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among community pharmacies (Evoy et al., 2020). In addition, virtual mentoring programs, 

such as innovative tele-education interventions, and EHR prompts have been shown to 

increase naloxone prescribing and administration (Furlan et al., 2018; Marino et al., 2019). 

Availability of over-the-counter naloxone, which would allow naloxone to be freely bought 

and sold at non-pharmacy locations, is another strategy that may help expand access 

to individuals at high-risk for an overdose (Davis and Carr, 2020). One caveat for this 

strategy is there is uncertainty as to how patient demand may respond to such measures, 

as some patient barriers, such as the perceived stigma of purchasing naloxone, would 

remain. Nevertheless, these public health strategies are an important part of the overall 

comprehensive effort to expand naloxone access.

Opportunities also exist to address potential demand-side barriers present in the market 

for naloxone. In 2018, 68% of naloxone prescriptions resulted in out-of-pocket costs and 

1-in-20 prescriptions resulted in out-of-pocket costs greater than $100. Even if substantial 

increases in naloxone prescribing occur, out-of-pocket costs of this frequency and magnitude 

may deter patients from filling these prescriptions. A recent survey of pharmacists in 

Tennessee found that naloxone cost was the most commonly cited barrier to naloxone 

dispensing (Spivey et al., 2020). Other researchers have also identified naloxone cost as an 

important barrier to access (Darracq et al., 2019; Graves et al., 2019). State and federal laws 

that require insurers to cover naloxone without copayments, coinsurance, and/or deductibles 

could help reduce demand side barriers to naloxone among high-risk populations. Early 

adopters of such policies include The United Sates Department of Veterans Affairs, which 

eliminated copayments for naloxone and education on naloxone in 2016 in response to 

the Comprehensive Addiction and Recovery Act of 2016. Additionally, the Centers for 

Medicare and Medicaid Services (CMS) is strongly encouraging Part D sponsors to provide 

lower cost sharing for opioid-reversal agents, such as naloxone, by taking advantage of new 

flexibilities that provide cost sharing reductions for patients with chronic pain or undergoing 

substance use disorder treatment (CMS, 2019). Future research opportunities could include 

exploring the extent to which addressing out-of-pocket costs of prescription naloxone can 

increase its provision to high-risk populations.

The findings of this study are subject to limitations. First, our definition of naloxone co-

dispensing utilizes a fixed window of time for individuals to receive naloxone after being 

dispensed an opioid analgesic. While we do increase this window to examine naloxone 

receipt among patients diagnosed with OUD, SUD, or past overdose (e.g. 90 days), some 

patients identified as high-risk through outreach efforts outside the 7-day window may 

be missed in our analysis. Furthermore, there are several barriers in addition to cost, 

such as stigma associated with naloxone, that may lead patients to not fill prescribed 

naloxone, which are unobservable in these data. Second our results may not generalize to 

populations without commercial insurance such as individuals with Medicaid. Third, the use 

of claims data only allows us to observe dispensed prescriptions and diagnoses (e.g. opioid 

overdose) if a claim was filed; overdose events that occurred outside of medical settings 

are not captured in our data. Thus, individuals prescribed naloxone are not observed if they 

paid with cash or received naloxone outside of their commercial insurance through other 

distribution channels [such as give away programs and harm reduction programs, which 

have been expanded in recent years (Clark et al., 2014)]. Fourth, we are unable to observe 
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both individuals that were prescribed naloxone but did not fill their prescription order and 

those that had an unexpired naloxone script from a previous (unobserved) clinical encounter.

Addressing the opioid overdose epidemic requires a multifaceted approach, including 

efforts to improve the social determinants of health (such as reducing poverty, 

improving employment opportunities, reducing racial/ethnic inequities, etc.), improve opioid 

prescribing and the safety and effectiveness of pain treatment, establish linkages to care, 

expand access to medication-assisted treatment for opioid use disorder, and enhance public 

health and safety partnerships. The community distribution of naloxone is an important 

component of this public health response. Opportunities remain to expand access to 

naloxone through clinician co-prescribing and pharmacy dispensing.
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