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BACKGROUND:Naloxone co-prescribing to individuals at
increased opioid overdose risk is a key component of opi-
oid overdose prevention efforts.
OBJECTIVE: Examine naloxone co-prescribing in the
general population and assess how co-prescribing varies
by individual and community characteristics.
DESIGN: Retrospective cross-sectional study. We con-
ducted a multivariable logistic regression of 2017–2018
de-identified pharmacy claims representing 90% of all
prescriptions filled at retail pharmacies in 50 states and
the District of Columbia.
PATIENTS: Individuals with opioid analgesic treatment
episodes > 90 days
MAIN MEASURES: Outcome was co-prescribed nalox-
one. Predictor variables included insurance type, primary
prescriber specialty, receipt of concomitant benzodiaze-
pines, high-dose opioid episode, county urbanicity, fatal
overdose rates, poverty rates, and primary care health
professional shortage areas.
KEY RESULTS: Naloxone co-prescribing occurred in
2.3% of long-term opioid therapy episodes. Medicaid
(aOR 1.87, 95%CI 1.84 to 1.90) and Medicare (aOR 1.48,
95%CI 1.46 to 1.51) episodes had higher odds of naloxone
co-prescribing than commercial insurance episodes,
while cash pay (aOR 0.77, 95%CI 0.74 to 0.80) and other
insurance episodes (aOR 0.81, 95%CI 0.79 to 0.83) had
lower odds. Odds of naloxone co-prescribing were higher
among high-dose opioid episodes (aOR 3.19, 95%CI 3.15
to 3.23), when concomitant benzodiazepines were pre-
scribed (aOR 1.12, 95%CI 1.10 to 1.14), and in counties
with higher fatal overdose rates.
CONCLUSION: Co-prescription of naloxone represents a
tangible clinical action that can be taken to help prevent
opioid overdose deaths. However, despite recommenda-
tions to co-prescribe naloxone to patients at increased
risk for opioid overdose, we found that co-prescribing
rates remain low overall. States, insurers, and health
systems should consider implementing strategies to

facilitate increased co-prescribing of naloxone to at-risk
individuals.
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INTRODUCTION

Prescription opioid analgesics were involved in nearly 15,000
overdose deaths in 2018.1 Patients receiving long-term opioid
therapy, especially at higher doses, are at an increased risk for
opioid overdose.2–4 As a result, the 2016 CDC Guideline for
Prescribing Opioids for Chronic Pain, the U.S. Department of
Health and Human Services, and professional organizations
have issued recommendations that clinicians consider co-
prescribing naloxone to such patients.5–7 Naloxone, a short-
acting opioid antagonist effective in reversing opioid
overdose-related central nervous system and respiratory de-
pression,8 is a key component of opioid overdose prevention
efforts. Recent research has demonstrated that naloxone being
distributed by pharmacies is associated with decreased over-
dose deaths.9

While overall rates of naloxone prescribing remain low,10,11

in recent years, there has been a substantial increase in naloxone
prescriptions filled in pharmacies.12–14 In addition, an increas-
ing number of states have passed laws requiring co-prescription
of naloxone to patients receiving high-dose opioids or who have
opioids and benzodiazepines concomitantly prescribed.14 Stud-
ies of overall naloxone prescribing in the general population
have found that primary care physicians, nurse practitioners/
physician assistants, and pain/anesthesia physicians are respon-
sible for most naloxone prescribing.11,15 Females and older
individuals appear more likely to receive dispensed naloxone
prescriptions,13,15 with almost half of naloxone prescriptions
filled by individuals over age 50.15

With respect to naloxone co-prescribing among patients
receiving opioid analgesics, studies using Medicare Part D
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data have found that even among the top 1% of opioid pre-
scribers, fewer than 5% prescribed naloxone to more than 10
Medicare patients,11 and fewer than 1% of Medicare Part D
beneficiaries filling an opioid analgesic prescription had nal-
oxone co-prescribed.10 Rates of naloxone co-prescribing
among Medicare beneficiaries have increased from 2016 to
2017, with beneficiaries receiving long-term opioid therapy,
higher morphine milligram equivalents (MME) dosages per
day, or concomitant prescriptions for benzodiazepines exhib-
iting higher rates of co-prescribing.10 However, althoughmore
than half of naloxone prescriptions are filled by individuals
younger than age 50, there is a paucity of information regard-
ing naloxone co-prescribing in non-Medicare Part D popula-
tions.15 Furthermore, while some studies have shown substan-
tial geographic variation in naloxone prescribing and co-pre-
scribing,10,12,13,15 they have not examined to what extent
community characteristics may be associated with naloxone
co-prescribing among patients receiving opioid therapy.
To address these gaps in the literature, we used pharmacy

claims from approximately 90% of US retail pharmacies to
examine naloxone co-prescribing among patients in the gen-
eral population who were receiving long-term opioid therapy
and to assess how such co-prescribing varies by individual and
community characteristics. Based on prior research, we hy-
pothesized that higher rates of naloxone co-prescribing would
be identified among individuals receiving concomitant benzo-
diazepines or higher MME per day and among metropolitan
county residents.

METHODS

Data and Sample

To examine naloxone co-prescribing, we used de-identified
pharmacy claims from the IQVIA Real World Data–
Longitudinal Prescriptions.16 These data capture an estimated
90% of all prescriptions filled at retail pharmacies in all 50
states and the District of Columbia and contain information on
the prescription, payer, patient demographics, and prescribing
provider specialty and location.
To create the sample, we identified all individuals with new

opioid treatment episodes lasting longer than 90 days that
started in 2017–2018. A new treatment episode started with
the first observed fill date of any opioid prescription following
a clean period, defined as at least a 30-day period after the
day’s supply of any prior opioid prescription had run out. An
episode lasted through the last day of the supply of medication
for the last filled opioid prescription, with no more than a 30-
day gap between the last day supply of one prescription and
the filling of the subsequent prescription. For example, if an
individual filled a prescription with a 10-day supply on Sep-
tember 1, the episode would be considered as having ended on
September 10 if there were no opioid prescriptions filled in the
30 days after September 10. As a sensitivity analysis, we
repeated the analysis using a 90-day clean period. The results

of the sensitivity analysis, which were not meaningfully dif-
ferent than the primary analysis, are provided in the supple-
mentary appendix.
We restricted our analyses to long-term opioid therapy

episodes, defined as episodes lasting more than 90 days, and
individuals could have more than one long-term opioid epi-
sode. Given naloxone has a shelf life of at least 18 months, we
also excluded individuals who had filled a naloxone prescrip-
tion in 2015 and 2016, as they would likely not need a new
naloxone prescription unless the prior one had been used. The
study was deemed exempt by the corresponding author’s
Institutional Review Board.

Outcome Measure

Our outcome measure was co-prescribed naloxone, defined as
a filled naloxone prescription at any time during the long-term
opioid episode or in the 7 days before the episode began.
Among individuals with multiple long-term opioid episodes,
any episode subsequent to the first episode in which the
individual had naloxone co-prescribed was also categorized
as having co-prescribed naloxone, given naloxone’s shelf life
of at least 18 months.

Predictor Variables

We categorized long-term episodes as high dose if the MME
daily dose exceeded 90 MME on more than 14 days at any
time during the episode. Long-term episodes during which a
benzodiazepine prescription was filled were categorized as
concomitant benzodiazepine therapy.
Prescribers were categorized into five groups according to

the responsible prescriber’s specialty: adult primary care (in-
cluding internal medicine and family practice); non-physicians
(primarily nurse practitioners and physician’s assistants); pain
and anesthesia physicians; oncologists; and other specialties.
Episodes in which the patient filled opioid prescriptions from
2 or more prescribers were categorized as a multiple prescriber
episode and were attributed to the prescriber who wrote the
majority of opioid days of supply during the episode.
We categorized patients by gender and age group (12–17

years, 18–25, 26–35, 36–45, 46–55, 56–65, and over 65
years). We determined the primary source of payment for the
opioid analgesic episode (Medicaid, Medicare, commercial
insurance, cash pay, and other insurance, which included
Tricare and prescription discount cards) by the payment source
for the majority of the days of supply of opioids during the
episode. We used the 5-digit FIPS code of the episode pre-
scriber to determine the county in which the episode occurred.
County urbanicity was categorized based on Rural-Urban
Continuum Codes (RUCC) from the Area Health Resource
Files (AHRF), with counties classified as “metropolitan”
(RUCC 1, 2, or 3), “rural adjacent” (RUCC 4, 6, or 8), or
“rural remote” (RUCC 5, 7, or 9).17 We calculated county
overdose rates as the per capita rate of overdose deaths due to
any drug using data from the Centers for Disease Control and
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Prevention18; we calculated poverty rates based on the Amer-
ican Community Survey (ACS)19; we obtained primary care
health professional shortage areas (HPSAs) information from
the AHRF.20

Analytic Approach

Analyses were conducted at the episode level. We first calcu-
lated the number and unadjusted percentages of long-term
opioid therapy episodes overall and by individual and
county-level characteristics. We then calculated the number
and percentage of episodes where naloxone was co-prescribed
overall and by individual and county-level characteristics.
Finally, we conducted a multivariable logistic regression anal-
ysis examining naloxone co-prescribing during long-term opi-
oid therapy episodes as a function of individual, prescriber,
prescription, and county-level factors, using state fixed effects
and controlling for opioid episode duration using the log of
number of episode days. We reported adjusted odds ratios
along with 95% confidence intervals, and clustered at the
individual level to account for individuals with multiple
episodes.

RESULTS

We identified 5,129,159 unique patients with 6,060,728 long-
term opioid therapy episodes in 2017–2018. Nearly 60% of
episodes were among women, and over half (61.3%) were
among individuals over 55 years of age (Table 1). The largest
percentage of long-term opioid therapy episodes were paid for
by Medicare (40.9%), followed by commercial insurance
(27.2%), by other insurance (14.9%), and by Medicaid
(13.4%). Less than 5% of long-term opioid therapy episodes
were paid for with cash. More than half (58.0%) of episodes
included two or more prescribers, 13.4% involved concomi-
tant benzodiazepine therapy, and 8.5% involved high-dose
opioid prescribing. Over 80% (83.9%) of episodes were pre-
scribed by clinicians in metropolitan counties. Adult primary
care physicians (PCPs) were responsible for prescribing
47.6% of episodes; pain/anesthesia specialists for 21.4%;
and primarily nurse practitioners (NPs) or physician’s assis-
tants (PAs) for 19.0%.
Naloxone co-prescribing occurred in 136,870 long-term

opioid therapy episodes (2.3%; Table 2). In the multivariable
logistic regression model, we found that compared to the 2.7%
of individuals aged 26–35 years with long-term opioid therapy
episodes who received naloxone, individuals 36–45 years
(2.9%; aOR 1.05, 95%CI 1.02 to 1.08) and 46–55 years
(2.9%; aOR 1.04, 95%CI 1.01 to 1.06) had higher odds of
being co-prescribed naloxone; individuals 18–25 years (2.1%;
aOR 0.91, 95%CI 0.85 to 0.96) and 56–65 years (2.5%; aOR
0.93, 95%CI 0.90 to 0.95) had lower odds. However, the
greatest difference was among individuals over 65 years,
who had substantially lower odds of being co-prescribed
naloxone (1.4% aOR 0.59, 95%CI 0.58 to 0.61).

Episodes covered by Medicaid (3.7%; aOR 1.87, 95%CI
1.84 to 1.90) or Medicare (2.3%; aOR 1.48, 95%CI 1.46 to
1.51) had higher odds of being co-prescribed naloxone com-
pared to the 2.0% co-prescribing rate seen in episodes covered
by commercial insurance. Individuals who had a primary
payer of other insurance (1.6%; aOR 0.81, 95%CI 0.79 to
0.83) or cash pay (1.4%; aOR 0.77, 95%CI 0.74 to 0.80) had
lower odds of naloxone co-prescribing.
Compared to the 1.2% of long-term opioid therapy

episodes where naloxone was prescribed by an adult
PCP, episodes in which the prescriber was a pain or
anesthesia specialist (3.8%; aOR 2.47, 95%CI 2.43 to
2.51) or a PA or NP (3.7%; aOR 2.29, 95%CI 2.26 to
2.33) had higher odds of involving co-prescribed nalox-
one (Table 2). Naloxone was also co-prescribed more
commonly in episodes with multiple prescribers compared
with a single opioid prescriber (2.9% vs. 1.3%; aOR 1.40;
95%CI 1.38 to 1.41). Odds of naloxone co-prescribing
were higher among high-dose opioid episodes (7.7% vs.

Table 1 Characteristics of Long-term Opioid Treatment Episodes
2017–2018

N (%)

Total 6,060,728 (100)
Gender
Female 3,613,084 (59.6)
Male 2,447,644 (40.4)

Age cohort
12–17 8,923 (0.1)
18–25 65,731 (1.1)
26–35 371,632 (6.1)
36–45 704,189 (11.6)
46–55 1,194,438 (19.7)
56–65 1,603,872 (26.5)
66+ 2,111,943 (34.8)

Primary opioid episode payer
Medicare 2,475,988 (40.9)
Medicaid 811,055 (13.4)
Commercial 1,651,028 (27.2)
Cash 219,166 (3.6)
Other 903,491 (14.9)

Concomitant benzodiazepine prescription
Yes 813,211 (13.4)
No 5,247,517 (86.6)

High-dose episode
Yes 515,621 (8.5)
No 5,545,107 (91.5)

Naloxone co-prescribed
Yes 136,870 (2.3)
No 5,923,858 (97.7)

Prescriber specialty
PCP adult 2,884,379 (47.6)
Pain specialist/anesthesia 1,294,993 (21.4)
PA/NP 1,150,098 (19.0)
Oncology 158,180 (2.6)
Other 573,078 (9.5)

Multiple opioid prescribers
Yes 3,512,959 (58.0)
No 2,547,769 (42.0)

County urban-rural status
Metropolitan 5,084,565 (83.9)
Rural adjacent 597,566 (9.9)
Rural remote 378,597 (6.2)

Health professional shortage area
Yes 5,849,976 (96.5)
No 210,752 (3.5)
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1.8%; aOR 3.19, 95%CI 3.15 to 3.23) and when concom-
itant benzodiazepines were prescribed during the episode
(3.5% vs. 2.1%; aOR 1.12, 95%CI 1.10 to 1.14).
The odds of naloxone co-prescribing were lower in rural

adjacent (1.7%; aOR 0.85, 95%CI 0.83 to 0.87) and rural
remote counties (1.5%; aOR 0.78, 95%CI 0.76 to 0.81) com-
pared to metropolitan counties (2.4%). Counties designated as
health professional shortage areas had lower odds of naloxone
co-prescribing (1.5%; aOR 0.85, 95%CI 0.81 to 0.88) com-
pared to counties without that designation (2.3%). Compared
to counties in the lowest quartile for overdose death rates, all
other county quartiles had higher odds of naloxone co-pre-
scribing. There was no clear association between naloxone co-
prescribing and county poverty rate (Table 2).

DISCUSSION

Our examination of naloxone co-prescribing to individuals
receiving long-term opioid therapy found extremely low rates
of naloxone co-prescribing in 2017–2018: in only about 1 in
every 44 episodes with 90 or more days of opioid therapy was
naloxone also co-prescribed. These low rates of naloxone co-
prescribing are consistent with prior studies among

Table 2 Individual and County Characteristics Associated with
Naloxone Co-prescribing During Long-term Opioid Treatment

Episodes 2017–2018

N of episodes
with
naloxone co-
prescribing

Unadjusted
rate of long-
term opioid
treatment epi-
sodes with nal-
oxone co-
prescribed (%)

aOR(95%CI)

Total 136,870 2.3 –
Gender
Female 80,721 2.2 REF
Male 56,149 2.3 1.00 (0.99,

1.01)
Age cohort
12-17 184 2.1 0.84 (0.72,

0.98)
18.25 1407 2.1 0.91 (0.85,

0.96)
26-35 9995 2.7 REF
36-45 20,548 2.9 1.05 (1.02,

1.08)
46-55 34,607 2.9 1.04 (1.01,

1.06)
56-65 39,934 2.5 0.93 (0.90,

0.95)
66+ 30,195 1.4 0.59 (0.58,

0.61)
Primary opioid
episode payer
Medicare 55,934 2.3 1.48 (1.46,

1.51)
Medicaid 30,241 3.7 1.87 (1.84,

1.90)
Commercial 33,309 2.0 REF
Cash 3083 1.4 0.77 (0.74,

0.80)
Other 14,303 1.6 0.81 (0.79,

0.83)
Concomitant
benzodiazepine
Yes 28,630 3.5 1.12 (1.10,

1.14)
No 108,240 2.1 REF

High-dose
episode
Yes 39,809 7.7 3.19 (3.15,

3.23)
No 97,061 1.8 REF

Prescriber
specialty
PCP adult 35,534 1.2 REF
Pain specialist/

anesthesia
48,970 3.8 2.47 (2.43,

2.51)
PA/NP 42,969 3.7 2.29 (2.26,

2.33)
Oncology 3524 2.2 1.06 (1.02,

1.10)
Other 5873 1.0 0.92 (0.89,

0.95)
Multiple opioid
prescribers
Yes 102,609 2.9 1.40 (1.38,

1.41)
No 34,261 1.3 REF

County
overdose rate
quartile
1st quartile

(lowest OD
rate)

24,707 1.6 REF

2nd quartile 34,059 2.2 1.18 (1.16,
1.21)

3rd quartile 42,675 2.8 1.24 (1.21,
1.26)

(continued on next page)

Table 2. (continued)

N of episodes
with
naloxone co-
prescribing

Unadjusted
rate of long-
term opioid
treatment epi-
sodes with nal-
oxone co-
prescribed (%)

aOR(95%CI)

4th quartile
(highest OD
rate)

35,429 2.3 1.13 (1.10,
1.15)

County poverty
rate
1st quartile

(lowest poverty
rate)

35,931 2.4 0.92 (0.90,
0.94)

2nd quartile 36,825 2.5 1.01 (0.99,
1.03)

3rd quartile 32,201 2.1 0.96 (0.94,
0.98)

4th quartile
(highest poverty
rate)

31,913 2.1 REF

County rural-
urban status
(RUCC)
Metropolitan 120,960 2.4 REF
Rural adjacent 10,188 1.7 0.85 (0.83,

0.87)
Rural remote 5722 1.5 0.78 (0.76,

0.81)
Health
professional
shortage area
No 133,689 2.3 REF
Yes 3181 1.5 0.85 (0.81,

0.88)

The model also includes state fixed effects and controls for log of the
episode days. Standard errors are adjusted for individual-level
clustering
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commercially insured individuals and those in the Medicare
Part D program.10,21 These findings carry important implica-
tions for clinical practice and opioid overdose prevention; they
also highlight significant opportunities to expand naloxone co-
prescribing among patients receiving opioids.
While recent years have seen a dramatic increase in over-

dose deaths involving synthetic opioids such as illicitly made
fentanyl,22 prescription opioid analgesics remain commonly
involved in overdose deaths. In 2017–2018, prescription
opioids were involved in approximately one-third of fatal
opioid-related overdoses,1 and over 40% of individuals expe-
riencing non-fatal overdoses had filled an opioid prescription
in the preceding 12 months.23 Among individuals receiving
long-term opioid therapy, individuals receiving high doses of
opioids or concomitant benzodiazepine therapy have a signif-
icantly higher overdose risk.24 Increasing naloxone co-
prescribing to these individuals is one relatively easy action
that can be taken to potentially decrease opioid overdose
deaths.6 Policy efforts such as mandatory naloxone co-
prescribing laws may be one approach to rapidly increasing
the availability of naloxone.25 However, studies have not yet
fully examined to what extent such policies increase naloxone
co-prescribing to high-risk populations compared with all
individuals filling opioid prescriptions.25

Among individuals receiving long-term opioid therapy, we
found that those with additional risk for overdose, such as
concomitant benzodiazepine therapy or receiving high doses
of opioids2 as well as those with prescribers in counties with
higher rates of fatal overdoses, were more likely to be co-
prescribed naloxone. It is encouraging that clinicians appear to
be more likely to co-prescribe naloxone to these higher risk
individuals. However, we note that co-prescribing rates among
these groups were lower than one might hope for, given the
elevated overdose risk: only approximately 7.7% of long-term
high-dose opioid episodes and 3.5% of concomitant benzodi-
azepine episodes involved co-prescribed naloxone. Such low
rates suggest the ongoing need to get naloxone into the hands
of individuals at risk for overdose and their loved ones or
caregivers. A range of approaches are needed, including in-
creasing support and expansion of opioid education and nal-
oxone distribution programs,26 enhancing pharmacist and pre-
scriber education about naloxone, identifying and educating
patients at elevated overdose risk, and addressing pharmacists’
and providers’ perceived barriers to distributing and prescrib-
ing naloxone.27–29

Consistent with other studies,15,21 we found higher rates of
naloxone co-prescribing among patients prescribed long-term
opioid therapy by pain/anesthesia doctors and nurse
practitioners/physician assistants as well as higher rates in
metropolitan counties. Interestingly, we also found naloxone
co-prescribing rates followed an inverse U-pattern with re-
spect to age, peaking with the 46–55 age group. This pattern
closely matches the age trajectory of fatal overdose rates
involving prescription opioids (i.e., natural and semi-
synthetic opioids and methadone), which also increases

monotonically until the 45–54 age group before steadily de-
clining.1 While naloxone co-prescribing appears to target
higher risk groups overall, the low rates of co-prescribing
among individuals over the age of 65 are somewhat
concerning given the higher rates of potentially inappropriate
opioid prescribing to older individuals and research document-
ing that prescription opioids play a role as a major cause of
opioid-related death in older adults.30,31

Our findings must be considered in the context of the
study’s limitations. While we use the term naloxone co-pre-
scribing, consistent with other studies examining naloxone
pharmacy claims,10,32 we only observe dispensed prescrip-
tions. As a result, we do not know to what extent patients are
not receiving naloxone prescriptions from their clinicians or
are choosing not to fill prescriptions they have received.
Individuals not filling a naloxone prescription may also have
obtained naloxone from another source, such as a community
naloxone distribution program or a family member or have
filled a naloxone prescription prior to the observed period. We
note, however, that we are able to examine naloxone prescrip-
tions across all types of payers. This is a significant contribu-
tion, as our results suggest that analyses of co-prescribing
limited to one type of payer (e.g., commercial insurance,
Medicaid, Medicare) may not generalize to other payers. The
2 years of data is also insufficient for us to examine the effects
of state policies that may influence naloxone co-prescribing.

CONCLUSION

Receiving long-term opioid therapy, in particular at higher
doses or in combination with benzodiazepines, increases risk
for opioid-related overdose. Co-prescription of naloxone rep-
resents a tangible clinical action that can be taken to help
prevent opioid overdose and is one important strategy to
reduce the risks of harms associated with chronic opioid use
that complements other strategies such as using the lowest
opioid dose and shortest duration of opioid therapy needed for
adequate pain control, avoiding the use of alcohol and other
drugs while receiving opioid therapy, and minimizing the
concurrent use of medications such as benzodiazepines and
gabapentinoids that can increase overdose risk. However,
despite recommendations by CDC, HHS, and professional
associations to consider co-prescribing naloxone to patients
at increased risk for opioid overdose,5–7 we found that co-
prescribing rates remain low overall. Encouragingly, we found
that co-prescribing was higher among patients with elevated
risk factors for opioid overdose, suggesting that the decision to
co-prescribe naloxone is partially determined by risk. Imple-
menting policies and interventions targeting this group of
patients, their prescribers, and their pharmacists may be a
particularly opportune approach to increasing naloxone co-
prescribing to individuals at the highest risk. Opportunities
remain to expand co-prescribing of naloxone to patients re-
ceiving long-term opioid therapy. Expanded education and
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use of academic detailing for prescribers and pharmacists on
naloxone co-prescription,33–36 electronic health record alerts
to prompt clinicians on naloxone co-prescribing when risk
factors are present, and payment policy changes to reduce cost
barriers for patients are strategies that states, insurers, and
health systems should consider to facilitate increased provi-
sion of naloxone.
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