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Objectives. To characterize prescription opioid medical users and misusers among

US adults.

Methods. We used the 2016–2017 National Surveys on Drug Use and Health to

comparemedical prescription opioid userswithmisuserswithout prescriptions,misusers

of own prescriptions, and misusers with both types of misuse. Multinomial logistic re-

gressions identified substance use characteristics and mental and physical health

characteristics that distinguished the groups.

Results. Among prescription opioid users, 12% were misusers; 58% of misusers

misused their own prescriptions. Misusers had higher rates of substance use than did

medical users. Compared with with-prescription-only misusers, without-and-with-pre-

scription misusers and without-prescription-only misusers had higher rates of marijuana

use and benzodiazepine misuse; without-and-with-prescription misusers had higher rates

of heroin use. Compared with without-prescription-only misusers, without-and-with-

prescription and with-prescription-only misusers had higher rates of prescription opioid

use disorder. Most misusers, especially with-prescription-only misusers, used prescription

opioids to relieve pain. Misusers were more likely to be depressed than medical users.

Conclusions. Prescription opioid misusers who misused both their own prescriptions

and prescription opioid drugs not prescribed to them may be most at risk for overdose.

Prescription opioid misuse is a polysubstance use problem. (Am J Public Health.

2019;109:1258–1265. doi:10.2105/AJPH.2019.305162)

See also Heins, p. 1166.

Despite declines in prescribing1,2 and
nonmedical use,3,4 prescription opioid

(PO) deaths increased from 3442 deaths in
1999 to 17 029 in 2017.5,6 These deaths
represent 35.8% of all opioid overdose deaths,
including synthetic opioids (illicit fentanyl)
and heroin.5 The longitudinal population
data necessary to understand which PO users
are most at risk for negative outcomes are
unavailable. Official health and death records
do not indicate whether opioids were used as
prescribed by a physician or misused, but only
whether POs or other drugs contributed to
overdoses or deaths. We calculated that, in
2014 and 2015, 5 substances other than POs
(alcohol, cocaine, heroin, benzodiazepines,
and antidepressants) were involved in 60% of
natural and semisynthetic opioid deaths7; in
2017, the proportion was similar (61.4%).
Identifying the characteristics of PO misusers
compared with those who use opioids only as

prescribed (medical use) is crucial for un-
derstanding who is most at risk for adverse
outcomes from POs and for targeting pre-
vention and treatment efforts.

Until 2015, national epidemiological data
were restricted to PO misuse. No nationally
representative data were available on pre-
scribed PO use to permit comparisons of
misusers andmedical users. The only available
information was from individuals in drug
treatment and primary care clinics.8,9Misusers
were more likely than were medical users
to use and be dependent on licit and illicit

drugs.9 Medical users reported higher pain
levels and more medical visits.9 Findings from
the National Survey on Drug Use and Health
(NSDUH), the annual assessment of drug use
in theUSpopulation, indicate that POmisusers
who obtained prescription opioids from a
physician report more frequent PO use and
poorer health but less illicit drug use and de-
viance thando thosewhoobtainedprescription
opioids from a nonmedical source.10,11

As of 2015, the NSDUH continued to assess
POmisuse but introduced questions thatmade it
possible to infer medical use.12 One report
compared medical users with PO misusers with
and without a PO use disorder in 2015,13 and
another compared 5 levels of opioid exposure,
from no opioid use to heroin use in 2015 and
2016.14 Misusers, especially those with a PO use
disorder, hadhigher rates of substanceuse,mental
health problems, criminal records, and lower
economic resources than did medical users.13,14

Using data from the 2016–2017 NSDUH
surveys, we examined PO medical users and
misusers, and we refined the definition of
misuse to consider PO sources: whether one’s
own prescription or from a nonmedical source.
Misusers were differentiated according to
whether they misused their own prescribed
opioids exclusively, misused POs without a
prescription from a nonmedical source exclu-
sively, or misused both ways. We characterized
medical users and the 3 misuser groups by
substance use and disorder, mental and physical
health, and sociodemographic characteristics,
and implemented multivariate analyses to
identify unique correlates of each group. We
also examined gender differences.15,16 The re-
sults have implications for prevention and
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treatment, because misusers of their own
prescriptions could be identified by physi-
cians, even when patients misuse from non-
medical sources. The findings based on survey
data provide insight into which PO users may
contribute to overdoses.

METHODS
The sample included past-12-month PO

users aged 18 years and older (n = 29 241)
from the 2016–2017 NSDUH, an annual
survey of a multistage representative area
probability sample of the noninstitutionalized
US population aged 12 years and older. The
target population represents 98% of the
population. Persons in noninstitutional
group quarters and civilians on military
bases are included; individuals on active
military duty, in jail, in drug treatment
programs, and in hospitals are excluded.
Age groups at highest risk for drug use
(12–17 and 18–25 years) are oversampled.
Data about substance use are collected via
computer-assisted personal interviews.
Completion rates were 53.3% in 2016 and
50.3% in 2017.17,18

Measures
Identification of past-12-month prescription

opioid misusers and medical users. We com-
bined 3 variables—PO use or misuse, type of
misuse, and source of last PO misuse—to
definemedical POusers and 3misuser groups.
(1)One question asked separately about use or
misuse of 37 PO pain relievers in the past
12 months. Misuse was use in any way not
directed by a doctor (a) without own pre-
scription; (b) in greater amounts, more often,
or longer than prescribed; or (c) any other
way. (2) A multiple-choice question inquired
about overall type of misuse in past 12
months, per definitions a through c. (3) We
ascertained source of last PO misuse as
own prescription from 1 or more than 1
doctor, or without prescription from a
nonmedical source: obtained, bought, or
taken from friend or relative; stolen from
doctor’s office, hospital, or pharmacy;
bought from drug dealer or stranger; got
some other way. We defined 3 groups:
(1) misused without a prescription exclu-
sively (without-prescription-only misusers;

n= 1885); (2) misused own prescription ex-
clusively (with-prescription-only misusers;
n = 1048); (3) misused both without a pre-
scription and with one’s own prescription
(without-and-with-prescription misusers;
n = 1470). We did not classify medical users
(n = 24 661) as misusers; we excluded 177
misusers because of missing data.

Prescription opioid drug subtypes. The
NSDUH categorized the 37 PO drugs into
11 subtypes: hydrocodone, oxycodone,
tramadol, buprenorphine, morphine,
oxymorphone, fentanyl, Demerol,
hydromorphone, methadone, and other.

Other variables. The NSDUH assessed PO
use disorder in past the 12months only among
misusers, perDiagnostic and Statistical Manual of
Mental Disorders (DSM-IV) criteria for de-
pendence (‡ 3 of 7) or abuse (‡ 1 of 4).19

Misusers selected the reasons for their last
misuse as follows: to relieve physical pain; to
relax or relieve tension; to experiment; to feel
good or get high; to help with sleep; to help
with feelings or emotions; to increase or
decrease effect(s) of some other drug; because
hooked; other reason. Each coded 0= no
or 1 = yes.

Substance use measures included assess-
ments of nicotine use and dependence in past
30 days, measured per the Nicotine Depen-
dence Syndrome Scale,20 and past-12-month
alcohol and marijuana use and disorder, de-
fined per DSM-IV criteria for dependence
or abuse.19 For each drug, we created a 3-
category variable (0 = no use; 1 = used, no
dependence or disorder; 2 = dependence or
disorder. We coded past-12-month use of
cocaine and heroin as 0=no or 1= yes. We
coded past-12-month use or misuse of ben-
zodiazepines (tranquilizers or sedatives) and
stimulants as 0=no use, 1=medical use (use
not classified as misuse), or 2 =misuse. We
coded respondents’ reports of past-12-month
alcohol or drug treatment as 0 = no or
1 = yes. We created an index from 11
questions averaging respondents’ perceptions
about the risk of harming themselves from
using 6 drugs (coded 1= no risk, 2 = slight,
3 =moderate, 4 = great risk for each):
“smoking 1 or more packs of cigarettes per
day”; “having 5 or more alcohol drinks once
or twice a week” and “4 or 5 drinks nearly
every day”; usingmarijuana and cocaine each
“once a month” or “once or twice a week”;

using LSD and heroin each “once or twice”
or “once or twice a week.”

Delinquency in the past 12 months
combined 2 items: number of times “stole
or tried to steal anything worth more than
$50.00” and “attacked someone with the
intent to hurt them,” coded 0= none or
1 = any. Major depressive episode in the past
12 months (0 = no, 1= yes) was defined by
the NSDUH as having at least 5 of 9 de-
pression symptoms nearly every day in a
2-week period, per DSM-IV criteria.19 We
coded inpatient mental health treatment
and prescribed medication use for a mental
health condition in the past 12 months as
0 = no or 1= yes.

Physical health indicators included self-
reports of any of the following 10 diagnosed
health conditions in their lifetime: heart
problems, high blood pressure, diabetes,
chronic bronchitis or chronic obstructive
pulmonary disease, cirrhosis of the liver,
hepatitis B orC, kidney disease, asthma,HIV/
AIDS, or cancer (coded 0= none or 1 = any).
We recoded respondents’ ratings of their
overall health as 0 = excellent, very good, or
good or 1= fair or poor. We coded reports
of the number of emergency room visits in
the past 12 months as 0 = none or 1 = any
(range = 0 to ‡ 31). We coded having health
insurance as 0 = no or 1= yes.

Sociodemographic characteristics included
age (18–34, 35–49, ‡ 50 years); gender (male,
female); race/ethnicity (non-HispanicWhite,
non-Hispanic African American, Hispanic,
other); educational level (high school or
less, some college or more); family income
(< $20 000, $20 000–$49 999, $50 000–
$74 999, ‡ $75 000); marital status (married,
not married); and residential county (large
metropolitan, small metropolitan, non-
metropolitan) based on the 2013 Rural–
Urban Continuum Codes developed by the
US Department of Agriculture and applied
by the NSDUH.17 NSDUH interview ques-
tions and constructed variables are available
elsewhere.17,18,21

Statistical Analysis
We calculated descriptive proportions of

all respondents’ characteristics stratified by the
4 types of PO use and misuse. Two multi-
variable multinomial logistic regressions
tested differences among PO user groups,
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controlling for all characteristics. One model
tested the odds of being from each of the 3
misuser groups compared with medical users
for each characteristic. A second model, re-
stricted to misusers, tested 3 comparisons:
with-prescription-only misusers versus
without-prescription-only misusers, with-
out-and-with-prescription misusers versus
without-prescription-only misusers, and
without-and-with-prescription misusers
versus with-prescription-only misusers. This
model also included PO disorder and reasons
for last PO misuse ascertained only among
misusers. We estimated gender-specific
multinomial logistic regressions. We esti-
mated gender-by-factor interactions in the
total sample to test for gender differences.

We implemented analyses in SUDAAN
11.0.1 (Research Triangle Institute Inter-
national, Research Triangle Park, NC),
adjusting for design effects by Taylor series
linearization and sample weights reflecting
selection probabilities at various stages of the
sampling design.

RESULTS
In 2016 and 2017, of noninstitutionalized

adults aged 18 years and older in the pop-
ulation, 31.0% (95% confidence interval [CI]
= 30.5%, 31.5%; annual weighted n= 76.2
million) used POs only medically as pre-
scribed by a physician, and 4.2% (95%
CI= 4.1%, 4.4%; annual weighted n= 10.4
million) misused them. The overwhelming
majority of all PO users (88.0%; 95%
CI= 87.5%, 88.5%) used only medically;

12.0% (95% CI= 11.5%, 12.5%) misused.
Among misusers, 38.2% (95% CI= 35.9%,
40.7%; annual weighted n = 4.0 million)
misused exclusively without a prescrip-
tion from a nonmedical source (without-
prescription-only); 27.1% (95% CI = 25.1%,
29.3%; annual weighted n = 2.8 million)
misused exclusively their own prescription
(with-prescription-only); 30.9% (95%
CI= 28.8%, 33.0%; annual weighted n= 3.2
million) misused both ways (without-and-
with-prescription); 3.8% (95% CI= 3.0%,
4.7%; annual weighted n= 0.4 million)
could not be classified. Thus, 58.0% (95%
CI= 55.7%, 60.3%) of PO misusers misused
their own prescribed opioids.

Most without-prescription-only misusers
(87.7%; 95% CI= 85.5%, 89.6%) obtained
their last PO from a friend or relative. Almost
all with-prescription-only misusers (97.5%;
95% CI= 96.1%, 98.4%) obtained their last
PO from1 doctor (Table 1).Ofwithout-and-
with-prescription misusers, only 24.7% (95%
CI= 21.4%, 28.4%) did so; 57.0% (95%
CI= 53.3%, 60.5%) obtained their last PO
from a friend or relative and 10.4% (95%
CI= 8.4%, 12.8%) obtained it from a drug
dealer or stranger.

Descriptive Analysis
Higher proportions of without-and-

with-prescription misusers (43.3%; 95%
CI= 39.3%, 47.4%) used 3 or more PO
subtype drugs than with-prescription-only
misusers (30.0%; 95% CI= 25.8%, 34.5%),
without-prescription-only misusers (26.6%,
95% CI= 24.0%, 29.5%), and, especially,

medical users (12.4%; 95% CI= 11.8%,
13.1%; Table 2). A larger proportion of
without-and-with-prescription misusers
misused most PO subtypes than did other
misusers. The 3 most frequently misused PO
drugs were hydrocodone, oxycodone, and
tramadol. Fentanyl was used medically more
by misusers of their own POs, irrespective of
whether they also misused without a pre-
scription. Fentanyl and buprenorphine
were misused most by without-and-with-
prescription misusers, as were morphine,
oxymorphone, hydromorphone, and
methadone.

Relieving pain was the most commonly
reported reason for PO use by misusers, es-
pecially by with-prescription-only misusers
(81.5%; 95% CI= 77.7%, 84.8%), compared
with without-prescription-only misusers
(70.0%; 95% CI= 67.6%, 72.3%) and with-
out-and-with-prescription misusers (64.9%;
95% CI= 60.5%, 69.0%; Table A, available as
a supplement to the online version of this
article at http://www.ajph.org). Compared
with other groups, without-and-with-
prescription misusers mentioned more rea-
sons for their last PO misuse, particularly to
relax, to feel good or get high, or to help with
feelings or emotions.

PO misusers differed from each other and
from medical users by sociodemographic
characteristics and by mental and physical
health (Table B, available as a supplement to
the online version of this article at http://
www.ajph.org). Without-prescription-only
misusers were younger than other groups.
Without-prescription-only and without-and-
with-prescription misusers were more likely

TABLE 1—Source of Last Prescription Opioid Misuse Among 3 Groups of Past-12-Month Prescription Opioid Misusers (Aged ‡18 Years):
United States, National Survey on Drug Use and Health, 2016–2017

Source of Last Misuse

Without-Prescription-Only
Misusers (n = 1885),

% (95% CI)

Without-and-With-Prescription
Misusers (n = 1470),

% (95% CI)

With-Prescription-Only
Misusers (n = 1048),

% (95% CI)

Shah’s Wald F-Test
(n = 4403)
(df)a

1 doctor . . . 24.7 (21.4, 28.4) 97.5 (96.1, 98.4) (10, 50) = 109.4***

> 1 doctor . . . 1.5 (0.6, 3.5) 2.5 (1.6, 3.9) . . .

Stole from doctor’s office, clinic, hospital, pharmacy 0.5 (0.2, 1.4) 1.3 (0.7, 2.4) . . . . . .

Friend or relative 87.7 (85.5, 89.6) 57.0 (53.3, 60.5) . . . . . .

Drug dealer or stranger 6.3 (5.1, 7.8) 10.4 (8.4, 12.8) . . . . . .

Other 5.5 (4.5, 6.8) 5.2 (3.7, 7.3) . . . . . .

Note. CI = confidence interval. The sample size was n = 4403. Estimates are weighted; sample sizes are unweighted.
aShah’s Wald F-test for percentage differences in source of last misuse by misuser groups.

***P < .001.

AJPH OPEN-THEMED RESEARCH

1260 Research Peer Reviewed Griesler et al. AJPH September 2019, Vol 109, No. 9

http://www.ajph.org
http://www.ajph.org
http://www.ajph.org


TABLE 2—Past-12-Month Medical Use and Misuse of Subtypes of Prescription Opioid Drugs Among 3 Groups of Misusers and Medical Users
(Aged ‡18 Years): United States, National Survey on Drug Use and Health, 2016–2017

Without-Prescription-Only
Misusers (n = 1885),

% (95% CI)

Without-and-With-Prescription
Misusers (n = 1470),

% (95% CI)

With-Prescription-Only
Misusers (n = 1048),

% (95% CI)
Medical Users (n = 24 661),

% (95% CI)
Shah’s Wald
F-Test (df)a

No. of PO drug subtypes usedb

1 36.1 (32.7, 39.7) 24.4 (20.8, 28.5) 32.7 (28.9, 36.8) 54.1 (53.0, 55.1) (9, 50) = 43.6***

2 30.1 (27.1, 33.2) 26.2 (22.7, 30.1) 31.4 (27.4, 35.7) 24.3 (23.5, 25.0)

‡3 26.6 (24.0, 29.5) 43.3 (39.3, 47.4) 30.0 (25.8, 34.5) 12.4 (11.8, 13.1)

PO drug subtypes
c

Hydrocodone

Medical only 11.1 (9.4, 13.1) 12.4 (10.0, 15.4) 16.7 (13.8, 20.0) 58.2 (57.2, 59.2) (6, 50) = 267.4***

Misuse 60.2 (57.3, 63.1) 64.3 (60.6, 67.8) 61.2 (57.3, 65.1) . . .

Oxycodone

Medical only 10.4 (8.4, 12.8) 14.7 (12.0, 17.9) 19.4 (16.7, 22.4) 27.4 (26.7, 28.2) (6, 50) = 195.1***

Misuse 37.0 (33.6, 40.7) 42.0 (38.0, 46.2) 26.2 (22.5, 30.2) . . .

Tramadol

Medical only 11.1 (9.4, 13.1) 15.5 (13.2, 18.1) 12.0 (9.3, 15.2) 20.3 (19.6, 21.0) (6, 50) = 66.9***

Misuse 16.3 (14.0, 18.9) 16.5 (14.3, 19.0) 13.7 (10.7, 17.3) . . .

Buprenorphine

Medical only 2.5 (1.8, 3.5) 7.8 (5.7, 10.6) 3.2 (1.8, 5.6) 1.4 (1.2, 1.7) (6, 50) = 41.8***

Misuse 6.2 (5.0, 7.7) 12.2 (9.6, 15.5) 2.5 (1.6, 4.0) . . .

Morphine

Medical only 3.6 (2.3, 5.5) 7.9 (6.0, 10.2) 7.7 (5.7, 10.2) 6.3 (5.9, 6.8) (6, 50) = 37.0***

Misuse 3.8 (3.0, 4.8) 7.7 (6.0, 9.9) 2.9 (1.8, 4.7) . . .

Oxymorphone

Medical only 1.0 (0.5, 1.7) 3.3 (2.1, 5.2) 1.8 (1.1, 2.9) 0.6 (0.5, 0.7) (6, 50) = 24.2***

Misuse 2.2 (1.6, 3.3) 5.7 (4.1, 7.8) 0.5 (0.2, 1.1) . . .

Fentanyl

Medical only 0.9 (0.4, 1.8) 4.3 (2.9, 6.2) 3.7 (2.3, 6.0) 1.8 (1.5, 2.1) (6, 50) = 12.5***

Misuse 2.2 (1.4, 3.3) 3.9 (2.7, 5.7) 0.9 (0.4, 2.1) . . .

Demerol

Medical only 1.4 (0.7, 2.6) 3.3 (2.2, 5.1) 2.7 (1.8, 4.0) 1.2 (1.0, 1.4) (6, 50) = 7.9***

Misuse 0.7 (0.3, 1.8) 1.7 (0.8, 3.6) 1.1 (0.3, 3.3) . . .

Hydromorphone

Medical only 1.5 (0.9, 2.4) 2.3 (1.4, 3.9) 2.9 (1.9, 4.4) 2.0 (1.8, 2.2) (6, 50) = 14.7***

Misuse 1.7 (1.0, 2.8) 4.6 (3.3, 6.4) 1.2 (0.5, 2.8) . . .

Methadone

Medical only 1.9 (1.2, 3.0) 4.7 (3.6, 6.2) 2.4 (1.3, 4.6) 0.8 (0.7, 1.0) (6, 50) = 16.1***

Misuse 1.8 (1.2, 2.8) 4.7 (3.2, 6.8) 2.0 (1.0, 3.9) . . .

Other

Medical only 13.2 (11.0, 15.7) 18.0 (15.1, 21.3) 16.2 (12.9, 20.3) 25.1 (24.3, 26.0) (6, 50) = 62.5***

Misuse 5.7 (4.1, 7.7) 7.4 (5.9, 9.3) 7.6 (5.6, 10.3) . . .

Note. CI = confidence interval; PO=prescription opioid. The sample size was n = 29 064. Estimates are weighted; sample sizes are unweighted.
aShah’s Wald F-tests for percentage differences in subtypes of prescription opioid drugs used across misuser groups and medical users.
bMissing category not shown.
cHydrocodone products include Vicodin, Lortab, Norco, Zohydro ER, and hydrocodone (generic). Oxycodone products include OxyContin, Percocet, Percodan,
Roxicet, Roxicodone, and oxycodone (generic). Tramadol products include Ultram, Ultram ER, Ultracet, tramadol (generic), and extended-release
tramadol (generic). Buprenorphine products include Suboxone and buprenorphine (generic). Morphine products include Avinza, Kadian, MS Contin,
morphine (generic), and extended-release morphine (generic). Oxymorphone products include Opana, Opana ER, oxymorphone (generic), and extended-
release oxymorphone (generic). Fentanyl products include Actiq, Duragesic, Fentora, and fentanyl (generic). Hydromorphone products include Dilaudid or
hydromorphone (generic), and Exalgo or extended-release hydromorphone (generic).12

***P < .001.
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to be male and less likely to be married than
were with-prescription-only misusers and
medical users.Without-and-with-prescription
misusers had lower education than other
groups. With-prescription-only misusers were
more likely to live in a large metropolitan area.

Multivariate Analysis
Compared with medical users, controlling

for all characteristics, all misusers were more
likely to have an alcohol disorder, to use mar-
ijuana or have a marijuana disorder, and to
misuse benzodiazepines and stimulants (adjusted
odds ratio [AOR]=1.4–8.5; Figure 1 andTable
C, available as a supplement to theonlineversion
of this article at http://www.ajph.org); all
misusers were more likely to have been treated
for alcohol or substance use (AOR=1.5–2.3)
and to perceive drug use as less risky (AOR=
0.7–0.8). Without-prescription-only and with-
out-and-with-prescription misusers were more
likely tobenicotinedependentand tousecocaine
andheroin (AOR=1.4–6.7).With-prescription-
only misusers were more likely to use

benzodiazepines and stimulants medically
(AOR=1.3–1.4).

Compared with medical users, all mis-
users were more likely to be depressed
(AOR= 1.4–1.5; online Table C); without-
and-with-prescription misusers were more
likely to have received inpatient mental
health treatment and to takemedication for a
mental health condition (AOR= 1.3–1.5),
but less likely to have a physical health
condition (AOR= 0.8; 95% CI = 0.66,
0.98). Without-prescription-only and
without-and-with-prescription misusers
were more likely to engage in delinquent
behavior (AOR= 1.7–2.0) and less likely to
visit an emergency room (AOR=0.6–0.7)
than were medical users; with-prescription-
only misusers were more educated (AOR=
1.3; 95% CI = 1.08, 1.66) and less likely
to live in a nonmetropolitan area (AOR=
0.6; 95% CI = 0.43, 0.70).

We estimated a model restricted to the
3 misuser groups, which included PO use
disorder and reasons for last POmisuse (Table
3). Without-and-with-prescription and

with-prescription-only misusers were more
likely to have a PO use disorder than were
without-prescription-only misusers (AOR=
2.0–2.4). Without-and-with-prescription
misusers were more likely to misuse POs to
feel good or get high than were the 2 other
misusers groups (AOR=1.5–1.8), whereas
with-prescription-only misusers were more
likely to misuse POs to relieve pain than
were without-prescription-only misusers
(AOR=1.3; 95%CI= 1.00, 1.74).Without-
and-with-prescription misusers were more
likely to use marijuana (AOR=1.3; 95%
CI= 1.00, 1.78) and heroin (AOR=3.5;
95% CI= 1.33, 9.22) and to misuse benzo-
diazepines (AOR=2.1; 95%CI= 1.49, 2.82)
than were with-prescription-only misusers.
With-prescription-only misusers were less
likely to use marijuana (AOR=0.7; 95%
CI= 0.49, 0.91) and to misuse benzodiaze-
pines (AOR=0.6; 95% CI= 0.45, 0.80)
than were without-prescription-only mis-
users. The loss of significance regarding
heroin use and benzodiazepine misuse be-
tween without-and-with-prescription and
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FIGURE 1—Comparison of Substance Use Between 3 Groups of Past-12-Month Prescription Opioid Misusers and Medical Users (Aged ‡18
Years): United States, National Survey on Drug Use and Health, 2016–2017
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without-prescription-only misusers was
accounted for by the inclusion of PO use
disorder in the model.

Gender Differences
Although men were more likely than

women to misuse POs (for men, 4.8%; 95%
CI= 4.5%, 5.1%; for women, 3.7%; 95%
CI= 3.5%, 3.9%), rates of PO use disorder
among misusers did not differ by gender.
Across all PO user and misuser groups, men
had higher rates of cocaine use than did

women. Compared with men, women per-
ceived greater risk from using drugs and were
more likely to use benzodiazepines medically,
to be depressed, and to take a prescribed
medication for a mental health condition
(Table D, available as a supplement to the
online version of this article at http://
www.ajph.org).

Controlling for all characteristics, female
without-and-with-prescription misusers
were more likely than men to be Hispanic
(AOR=1.7; 95% CI= 1.00, 2.94). Com-
pared with medical users, female with-

prescription-only misusers were more likely
than men to have received inpatient mental
health treatment (AOR=4.5; 95% CI=1.56,
12.79; Table E, model 1, available as a sup-
plement to the online version of this article at
http://www.ajph.org). Male with-prescription-
only misusers were more likely to misuse
POs to relieve pain than were other misusers;
there were no differences among female
misusers (for interaction effect of with-
prescription-only vs without-prescription-
only misuser groups by gender, AOR=2.9;
95% CI= 1.64, 5.02; for interaction effect of
with-prescription-only vs without-and-with-
prescriptionmisuser groups by gender, AOR=
1.9, 95% CI=1.02, 3.62; online Table E,
model 2).

DISCUSSION
We examined prescription opioid medical

users and misusers, differentiated according to
whether they had a prescription, in a na-
tionally representative sample of adults. We
identified 3 misuser groups: misusers without
prescriptions only, misusers of their own
prescriptions only, and misusers with both
types of misuse. The majority (88%) of past-
12-month PO users were medical users; a
minority (12%) were misusers. Among mis-
users, almost 60%hadmisused their ownPOs,
whether exclusively or with prescribed opi-
oids obtained without a prescription from a
nonmedical source.

The most striking difference between PO
misusers and medical users was the greater
prevalence of substance use and disorder and
of psychiatric comorbidity among misusers
than among medical users. Prior reports that
differentiated misusers by PO disorder13,14

found that misusers, especially those with PO
disorder, had higher rates of substance use and
disorder and of psychiatric problems than did
those without disorder. The current study,
which differentiated misusers by type of PO
misuse, showed that although misuser groups
differed from medical users on substance use
and disorder and on mental and physical
health, there were fewer differences among
misuser groups, when we controlled for PO
use disorder and reasons for misuse, variables
not measured among medical users.

Without-and-with-prescription and
with-prescription-only misusers were more

TABLE 3—Comparison of Substance Use, Prescription Opioid Use Disorder, and Reasons
for Last Prescription Opioid Misuse Among Past-12-Month Prescription Opioid Misuser
Groups (Aged ‡18 Years): United States, National Survey on Drug Use and Health,
2016–2017

Substance Usea

With-Prescription-
Only vs Without-

Prescription-Only Misusers,
AOR (95% CI)

Without-and-With-
Prescription vs Without-

Prescription-Only Misusers,
AOR (95% CI)

Without-and-With-
Prescription vs With-

Prescription-Only Misusers,
AOR (95% CI)

Nicotine (vs no use)

Use only 0.8 (0.59, 1.01) 0.9 (0.69, 1.18) 1.2 (0.90, 1.54)

Dependence 0.9 (0.61, 1.21) 1.1 (0.83, 1.47) 1.3 (0.94, 1.76)

Alcohol (vs no use)

Use only 0.9 (0.60, 1.25) 0.8 (0.60, 1.12) 0.9 (0.68, 1.31)

Disorder 1.0 (0.65, 1.56) 1.0 (0.69, 1.30) 0.9 (0.66, 1.35)

Marijuana (vs no use)

Use only 0.7 (0.49, 0.91) 0.9 (0.65, 1.21) 1.3 (1.00, 1.78)

Disorder 0.7 (0.42, 1.14) 1.0 (0.72, 1.50) 1.5 (0.87, 2.62)

Cocaine use (vs no use) 0.8 (0.50, 1.28) 1.1 (0.80, 1.47) 1.4 (0.89, 2.06)

Heroin use (vs no use) 0.4 (0.16, 1.05) 1.5 (0.94, 2.27) 3.5 (1.33, 9.22)

Benzodiazepines (vs no use)

Medical use 1.3 (0.86, 2.03) 1.2 (0.81, 1.66) 0.9 (0.59, 1.30)

Misuse 0.6 (0.45, 0.80) 1.2 (0.93, 1.65) 2.1 (1.49, 2.82)

Simulants (vs no use)

Medical use 1.4 (0.95, 2.14) 1.2 (0.87, 1.56) 0.8 (0.56, 1.20)

Misuse 0.8 (0.52, 1.11) 1.1 (0.81, 1.40) 1.4 (0.95, 2.08)

Alcohol or drug treatment

(vs none)

1.2 (0.71, 2.04) 0.9 (0.64, 1.30) 0.8 (0.47, 1.23)

Perceived drug use as risky 1.1 (0.87, 1.47) 1.0 (0.76, 1.20) 0.8 (0.67, 1.05)

Prescription opioid (PO)

disorder (vs no disorder)

2.4 (1.77, 3.33) 2.0 (1.53, 2.69) 0.8 (0.58, 1.21)

Reasons for last PO misuse

Relieve pain 1.3 (1.00, 1.74) 1.0 (0.76, 1.27) 0.7 (0.54, 1.03)

Feel good or get high 0.9 (0.58, 1.29) 1.5 (1.27, 1.86) 1.8 (1.22, 2.59)

Note. AOR=adjusted odds ratio; CI = confidence interval. The sample size was n = 4403. Estimates are
weighted; sample sizes are unweighted.
aAge, gender, race/ethnicity, education, family income, marital status, metropolitan area, delinquency,
major depressive episode, inpatient mental health treatment, took medication for mental health
condition, health conditions lifetime, perceived health, emergency room visits past 12 months, health
insurance, and survey year were controlled.
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likely to have a PO use disorder than were
without-prescription-only misusers. Misusers
without a prescription, whether they also
misused their own prescriptions, were more
likely to use marijuana and to misuse ben-
zodiazepines than were exclusive misusers of
their own prescriptions. Without-and-with-
prescription misusers had the highest rates of
heroin use.With control for PO use disorder,
the differences regarding heroin use and
benzodiazepine misuse between without-
and-with-prescription and without-pre-
scription-only misusers were attenuated.
Without-and-with-prescription misusers
weremore likely tomisusemultiple POdrugs
(e.g., fentanyl, buprenorphine) than were
other groups. Elevated buprenorphinemisuse
among without-and-with-prescription mis-
users is notable because it is prescribed to treat
opioid use disorder.22

Although misusers did not differ in their
health conditions, with-prescription-only
misusers were more likely to visit an emer-
gency room. Using POs to alleviate pain
was the most common reason for misuse,
especially among misusers of their own
prescriptions only. Without-and-with-
prescription misusers were more likely to
misuse to feel good or get high than were
other misuser groups. Failure to obtain pain
relief from medical regimen is a major mo-
tivating factor for opioid misuse and under-
scores the urgent need for patients’ access to
effective pain management. For chronic pain,
the Centers for Disease Control and Preven-
tion (CDC) recommends the use of non-
pharmacological and nonopioid therapies
by themselves or in combination with pre-
scription opioids.23

Studies based on administrative records
document elevated rates of substance use,
psychoactive medication use, and mental
health problems among patients prescribed
opioids. Patients with these comorbidities are
more likely to progress to long-term use,
become misusers, and experience a nonfatal
overdose.24–28 Investigations of PO overdose
deaths indicate that 49% to 87% of decedents
had been prescribed a PO in the year pre-
ceding death; over half had been prescribed
benzodiazepines or other psychoactive drugs.
Among decedents, those prescribed opioids
had higher rates of substance use and psy-
chiatric disorders than did nondecedents.29–33

Death records do not indicate whether

decedents had misused their own POs or
obtained POs without prescriptions. In 1
study, next of kin reported that decedents had
misused POs prior to death.32 Furthermore,
61.4% of PO deaths in 2017 were comorbid
with 1 of 5 other drugs. In the current ana-
lyses, we found that those who misused both
their own prescriptions and prescription
opioid drugs not prescribed to them had
higher rates of prescription opioid use dis-
order, heroin use, and benzodiazepine mis-
use, a very hazardous pattern of substance use.
The use of benzodiazepines in combination
with prescription opioids is especially dan-
gerous because of the increased risk of
overdose death resulting from pharmacoki-
netic and pharmacodynamic interactions
leading to respiratory depression.34–36 Death
rates are substantially higher among those
prescribed both drugs than among those
prescribed opioids alone.31,37,38 Thus, we
infer that the majority of PO overdose deaths
may occur among those who misuse both
their own prescriptions and opioid drugs not
prescribed to them.

Strengths and Limitations
Using a nationally representative sample of

adults, this study differentiated types of PO
misusers by whether they had a prescription.
The study, based on self-reported data, pro-
vides a unique understanding of the charac-
teristics of PO users by type of misuse and
complements information obtained from
administrative records. The findings that a
high proportion of misusers misused their
own prescriptions, and that these misusers
were more likely to have a PO use disorder,
highlight the role of medical use in the de-
velopment of PO misuse and disorder, and
underscore the need for longitudinal studies
of prescription opioid users. Research on the
natural history ofmedical and nonmedical PO
use is needed to identify who starts using POs,
who misuses with and without a prescription
of their own, what factors predict different
pathways tomisuse, andwho ismost at risk for
overdose and death. These factors would
include ages of onset of medical use and
misuse, prescribing patterns, pain levels,
medical conditions, psychiatric disorders,
other substance use, familial substance use,
and biological vulnerability. Except for the
assessment of substance use, the lack of such

data and the cross-sectional design are limi-
tations of the NSDUH. Other limitations
include the exclusion of individuals with po-
tentially higher rates of substance use from the
sample, low completion rates, self-reports of
substanceuse that are subject tounderreporting,
and DSM-IV rather than DSM-5 depression
and substance use disorder diagnoses.

Public Health Implications
From a public health perspective, our

findings suggest that strategies to reduce PO
harm must consider different types of users
and misusers. Physicians need to conduct
thorough assessments of patients’ PO use
patterns and history, other substance use, and
psychiatric status, and make appropriate re-
ferrals, especially for psychiatric treatment.
Implementing prescribing practices recom-
mended by the CDC is a priority.23 The
finding that 88% of without-prescription-
only misusers and 57% of without-and-with-
prescription misusers obtained their PO drugs
from a friend or relative underscores the need
for policies to reduce PO medication sharing
and diversion.3,10

Prescription opioid misusers were char-
acterized by high rates of substance use.
Misusers of both their own prescribed opioids
and opioid drugs not prescribed to themwere
especially likely to use heroin and misuse
benzodiazepines, and may be most at risk for
adverse PO outcomes, including overdose.
These misusers may constitute an important
but unmeasured component of prescription
opioid overdose deaths. The current results
underscore the importance of considering PO
use within the context of the use of other
substances. PO misuse is a polysubstance use
problem.
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