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Abstract

Objective: We examined prescription-related opioid use disorder (POUD) prevalence, individual
symptoms, severity, characteristics, and treatment by prescription opioid misuse status among
adults with prescription opioid use.

Methods: Cross-sectional study using nationally representative data from 47,291 adults aged >18
years who participated in the 2021 National Survey on Drug Use and Health. Past-year POUD
used DSM-5 criteria.

Results: Among US adults with past-year prescription opioid use, 12.1% (95% CI, 11.1%—
13.1%) misused prescription opioids, and 7.0% (95% Cl, 6.2%-8.9%) had POUD. Among adults
with POUD, 62.0% (95% ClI, 56.7%—67.2%) reported no prescription opioid misuse, including
49.1% (95% Cl, 43.5%-54.7%) with mild POUD, 11.0% (95% ClI, 6.5%-15.4%) with moderate
POUD, and 1.9% (95% CI, 0.6%-3.2%) with severe POUD. Prevalence of POUD was 4.5 times
higher (prevalence ratio = 4.5, 95% ClI, 3.6-5.6) among those reporting prescription opioid misuse
(22.0%, 95% Cl, 18.6%—25.8%) than those reporting use without misuse (4.9%, 95% Cl, 4.2%—
5.7%). Among adults reporting prescription opioid use without misuse, high POUD prevalence
was found for those with =3 emergency department visits (16.4%, 95% ClI, 11.5%-23.0%), heroin
use/use disorder (17.1%, 95% ClI, 5.2%-43.8%), prescription sedative/tranquilizer use disorder
(36.2%, 95% ClI, 23.6%-51.1%), and prescription stimulant use disorder (21.8%, 95% CI, 11.0%-
38.7%).
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Conclusions: Moderate-to-severe POUD is more frequent among adults who report misusing
prescription opioids. However, 62% of adults with POUD do not report prescription opioid
misuse, suggesting that adults who are treated with prescription opioids and report no misuse
could be at risk for developing POUD. Results highlight the need to screen for and treat POUD
among adults taking prescription opioids regardless of whether they report prescription opioid
misuse.

For more than a decade, researchers, policymakers, and clinicians have focused on

reducing health harms associated with prescription opioids, especially overdose mortality.1 =
Although overdose deaths involving prescription opioids have stabilized since approximately
2012, they remain an important contributor to overdose mortality. In 2021, among the
80,411 US people who died from an opioid-involved overdose, 16,706 (20.7%) deaths
involved prescription opioids.®

Prescription-related opioid use disorder (POUD) is defined as prescription opioid use
leading to clinically significant impairment or distress,” which has commonly been
considered to impact a subset of people with prescription opioid misuse (ie, opioid use

in any way not directed by a clinician).8-12 Thus, public health efforts and clinical

attention have focused on prevention of and screening for opioid misuse to prevent POUD
and other opioid-related harms.13-15 The rationale that POUD primarily affects people
misusing prescription opioids has been reflected in National Survey on Drug Use and
Health (NSDUH) questionnaires, which, prior to 2021, asked about POUD symptoms only
among respondents reporting prescription opioid misuse. Yet, prescription opioid use among
persons not reporting misuse can also lead to POUD6-20 and overdose mortality. Studies
have reported that as many as 25% of patients receiving long-term opioid therapy in primary
care settings have POUD.17-21

In 2021, for the first time in its data collection history, the NSDUH assessed all respondents
reporting prescription opioid use for POUD, regardless of whether misuse was reported. The
2021 NSDUH also asked all persons reporting prescription opioid use about receipt of any
past-year substance use treatment for prescription opioid use problems.8 Thus, leveraging
nationally representative 2021 NSDUH data, we examined POUD prevalence among US
adults reporting prescription opioid use and whether and how POUD symptoms, severity,
characteristics, and treatment varied among those reporting or not reporting prescription
opioid misuse.

METHODS

Data Sources

Data were from individuals aged >18 years who participated in the 2021 NSDUH,
providing nationally representative data on prescription opioid use, misuse, POUD, and
any substance use treatment for prescription opioid use problems among US civilian,
noninstitutionalized adult populations.8-12 The NSDUH data collection protocol was
approved by the Institutional Review Board (IRB) at the Research Triangle Institute
International. The 2021 NSDUH used multimode (via in-person or web) data collection
and covered residents of households and people in noninstitutional group quarters. Each
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participant provided verbal/online informed consent.}1.12 Audio computer-assisted self-
administered interviewing was used, providing respondents with a private, confidential

way to record answers. Race/ethnicity was determined according to NSDUH respondents’
self-classification of racial/ethnic origin and identification based on classifications developed
by the US Census Bureau. The weighted household screening response rate was 22.2%, and
the weighted interview response rate for adults aged >18 years was 47.0%.8 This study used
publicly available deidentified data and was deemed exempt from review by the National
Institutes of Health IRB.

To assess prescription opioids, NSDUH questionnaire items used the simple term
“prescription pain relievers” because “prescription opioids” might not be understood by
respondents at a sixth-grade reading level.8 However, NSDUH questionnaires clearly asked
participants to exclude over-the-counter pain relievers and applied prescription opioid
images during survey interviews to prompt recall of specific prescription opioid use from

11 subtypes of prescription opioids: hydrocodone, oxycodone, tramadol, codeine, morphine,
fentanyl, buprenorphine, oxymorphone, meperidine, hydromorphone, and methadone.8-12
Misuse of prescription medications is defined as “use in any way not directed by a doctor,
including use without a prescription of one’s own; use in greater amounts, more often, or
longer than told to take a drug; or use in any other way not directed by a doctor.”8-12

The 2021 NSDUH Methodological Report summarized that based on the 2021 NSDUH
data, 84% of people with past-year use of prescription pain relievers used prescription
opioids, 94% of people with past-year misuse of prescription pain relievers misused
prescription opioids, and 292% of people with a past-year prescription pain reliever use
disorder used prescription opioids.8 To enhance clarity throughout the rest of this article,
the terms “prescription opioid use,” “prescription opioid misuse,” and “POUD” are used
rather than prescription pain reliever use, misuse, and use disorder.

Using diagnostic criteria specified in the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition (DSM-5),"-10 NSDUH estimated past-year POUD and individual
POUD symptoms among people with past-year prescription opioid use regardless of their
prescription opioid misuse status. POUD severity is defined by the number of identified
symptoms: mild (2-3 symptoms), moderate (4-5 symptoms), and severe (=6 symptoms).’
As specified in DSM-5, tolerance and withdrawal are normal physiological adaptations that
can occur when people take prescription opioids appropriately under medical supervision
and should not be included in the DSM-5 diagnosis of POUD when taken as prescribed.8:16
Following these DSM-5 guidelines and related NSDUH definitions, for respondents
reporting prescription opioid use without misuse, POUD was based on 9 DSM-5 criteria
(excluding tolerance and withdrawal), and for those reporting misuse, POUD was based on
all 11 DSM-5criteria.8:16

NSDUH assessed prevalence of prescription stimulant, tranquilizer, and sedataive use,
misuse, and use disorder, which were assessed similarly to opioid use, misuse, and
POUD. Based on DSM-5 diagnostic criteria,”~19 NSDUH also assessed past-year major
depressive episode (MDE) and alcohol and other specific drug use disorders. Among
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NSDUH respondents who reported past-month cigarette smoking, past-month nicotine
dependence was assessed by the Nicotine Dependence Syndrome Scale and the Fagerstrom
Test of Nicotine Dependence criteria for dependence.8 NSDUH asked respondents about
sociodemographic characteristics, health status (eg, self-rated health, the number of past-
year emergency department visits, and diseases diagnosed by health professionals [eg,
hypertension, heart disease, diabetes mellitus, cancer, asthma, COPD, and hepatitis B/C]),
functional disabilities,?2 and past-year suicidal ideation. Details about NSDUH methods
and survey questionnaires are available.8-12 This study focused on people aged =18 years
because many examined factors (eg, educational attainment, marital status, and employment
status) were more relevant for adults and because NSDUH assessed certain factors (eg,
suicidal ideation) among adults and youth differently.8

Statistical Analyses

RESULTS

We estimated POUD prevalence, individual POUD symptoms, and number of POUD
symptoms by prescription opioid misuse status among US adults with past-year use

of prescription opioids. Next, bivariable logistic regression analyses?3 were conducted

to estimate prevalence of POUD by sociodemographic characteristics, physical health
conditions, functional disability, and behavioral health status within and across prescription
opioid misuse status among adults with past-year use of prescription opioids. Finally, we
estimated prevalence of receiving any substance use treatment for prescription opioid use
problems by number of POUD symptoms and prescription opioid misuse status.

All analyses used SUDAAN software (Release 11.0.3)24 to account for NSDUH’s complex
sample design and sample weights. The NSDUH weighting procedures adjusted for
nonresponse through direct adjustments and an indirect adjustment via poststratification.2
For each analysis, < .05 (2-tailed) was considered statistically significant. We followed the
Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting
guideline for observational (cross-sectional) studies.

Prescription Opioid Use, Misuse, POUD, and POUD Severity

Among US adults aged =18 years in 2021 (n = 47,291), approximately 27.0% (95% ClI,
26.3%-27.7%), or 68.5 million (95% CI, 65.3-71.7 million), used prescription opioids in the
past year. Among adults with past-year prescription opioid use, approximately 12.1% (95%
Cl, 11.1%-13.1%), or 8.3 million (95% CI, 7.5-9.0 million), misused prescription opioids,
and approximately 7.0% (95% ClI, 6.2%-8.9%), or 4.8 million (95% ClI, 4.2-5.3 million),
had POUD (ie, with =2 DSM-5symptoms) (Figure 1).

For adults with past-year use of prescription opioids, prevalence of POUD was 4.5 times
higher (prevalence ratio [PR] = 4.5, 95% ClI, 3.6-5.6) among those reporting prescription
opioid misuse (22.0%, 95% CI, 18.6%—25.8%) than those reporting use without misuse
(4.9%, 95% Cl, 4.2%-5.7%) (Table 1). For adults reporting use without misuse, to estimate
potential contributions of excluding tolerance and withdrawal criteria from the POUD
diagnosis to the POUD prevalence, we conducted ad hoc analyses that included these criteria
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and found higher prevalence of POUD (7.0%, 95% ClI, 6.2%-8.0%) (Supplementary Table
1).

Prevalence of being subthreshold for POUD (ie, only 1 DSM-5symptom reported) was

1.6 times higher (PR = 1.6, 95% CI, 1.2-2.2) among those reporting prescription opioid
misuse (17.7%, 95% ClI, 13.6%—22.7%) than those reporting use without misuse (10.9%,
95% ClI, 9.8%-12.0%) (Table 1). Prevalence of severe POUD was 50.9 times higher (PR =
50.9, 95% ClI, 24.5-105.8) among those reporting prescription opioid misuse (7.7%, 95%
Cl, 5.5%-10.7%) than those reporting use without misuse (0.2%, 95% CI, 0.1%-0.3%).
Severe POUD was substantially more prevalent among adults with misuse (PR = 12.5, 95%
Cl, 7.3-21.4) even when tolerance and withdrawal symptoms were considered for those
reporting use without misuse (severe POUD: 0.6%, 95% CI, 0.5%-1.0%, Supplementary
Table 1).

Among adults with past-year prescription opioid use and POUD (Figure 1 and Figure
2A), 62.0% (95% Cl, 56.7%—-67.2%) reported no prescription opioid misuse, including
49.1% (95% Cl, 43.5%-54.7%) with mild POUD, 11.0% (95% ClI, 6.5%-15.4%) with
moderate POUD, and 1.9% (95% Cl, 0.6%-3.2%) with severe POUD. Among adults with
prescription opioid use and POUD, 38.0% (95% Cl, 32.8%-43.3%) misused prescription
opioids, including 15.4% (95% CI, 11.4-19.3) with mild POUD, 9.4% (95% ClI, 6.5%—
12.3%) with moderate POUD, and 13.2% (95% CI, 8.8%-17.7%) with severe POUD.

Prevalence of POUD Individual Symptoms and Severity by Prescription Opioid Misuse

Status

Among adults with prescription opioid use, all POUD DSM-5symptoms were more
prevalent among persons reporting misuse compared to those reporting use without misuse
(Table 1). The following POUD symptoms were relatively common among adults with and
without prescription opioid misuse: Prevalence of unsuccessful efforts to cut down or control
use was 1.9 times higher (PR = 1.9, 95% ClI, 1.5-2.6) among those reporting prescription
opioid misuse (12.3%, 95% ClI, 9.6%-15.5%) than those reporting use without misuse
(6.4%, 95% ClI, 5.5%—7.4%), and prevalence of spending a great deal of time obtaining,
using, or recovering was 2.1 times higher (PR = 2.1, 95% ClI, 1.6-2.7) among those
reporting prescription opioid misuse (12.4%, 95% ClI, 10.1%-15.1%) than those reporting
use without misuse (5.9%, 95% CI, 5.0%—7.0%).

Adults with prescription opioid misuse tended to report POUD symptoms related to
functional impairments more frequently than did adults reporting use without misuse.
Prevalence of recurrent use resulting in failure to fulfill major role obligations at work,
school, or home was 10.1 times higher (PR = 10.1, 95% ClI, 6.2-16.4) among those
reporting prescription opioid misuse (7.0%, 95% CI, 4.7%-10.4%) than those reporting

use without misuse (0.7%, 95% ClI, 0.5%-1.0%). Prevalence of continued use despite social
problems was 11.1 times higher (PR = 11.1, 95% Cl, 6.1-20.1) among those reporting
prescription opioid misuse (6.0%, 95% Cl, 4.1%-8.8%) than those reporting use without
misuse (0.5%, 95% CI, 0.3%-0.9%). Prevalence of recurrent use in physically hazardous
situations was 11.2 times higher (PR = 11.2, 95% ClI, 6.0-21.0) among those reporting
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prescription opioid misuse (4.6%, 95% ClI, 2.9%-7.4%) than those reporting use without
misuse (0.4%, 95% CI, 0.3%-0.7%).

POUD Prevalence by Sociodemographic Characteristics Within and Across Prescription
Opioid Misuse Status

Within each category of examined sociodemographic characteristics, past-year POUD
prevalence was 2.5-7.3 times higher (PRs = 2.5-7.3, 95% Cls, 1.4-12.1) among those
reporting prescription opioid misuse than those reporting use without misuse (Table 2).
Among persons who reported prescription opioid use without misuse, higher POUD
prevalence was found among those aged =50 years (5.3%, 95% ClI, 4.3%-6.7%) than
adults aged 18-29 years (3.2%, 95% ClI, 2.1%-4.9%), Medicaid beneficiaries (7.3%, 95%
Cl, 5.7%-9.4%) than privately insured adults (3.1%, 95% Cl, 2.2%-4.3%), and disabled
(13.8%, 95% ClI, 10.1%-18.5%), unemployed, or part-time employed adults (4.8%-5.3%,
95% Cls, 2.9%-8.7%) than full-time employed adults (2.9%, 95% Cl, 2.1%-3.9%).

POUD Prevalence by Physical Health Conditions, Disability, and Behavioral Health Status
Within and Across Prescription Opioid Misuse Status

Within almost every examined category of physical health conditions, functional disability,
and behavioral health status, past-year POUD prevalence was 1.9-35.0 times higher (PRs
=1.9-35.0, 95% Cls, 1.1-290.8) among adults reporting vs not reporting prescription
opioid misuse (Table 3). Among persons who reported prescription opioid use without
misuse, higher POUD prevalence was found among adults reporting fair/poor self-rated
health (10.6%, 95% CI, 8.7%-12.8%), =3 emergency department visits (16.4%, 95% ClI,
11.5%-23.0%), COPD diagnosis (10.7%, 95% CI, 7.0%-15.9%), hepatitis B or C diagnosis
(12.8%, 95% Cl, 6.5%-23.7%), self-care disability (13.6%, 95% Cl, 10.4%-17.7%), =4
disabilities (14.2%, 95% CI, 10.8%-18.4%), MDE (12.0%, 95% CI, 9.3%-15.3%), suicidal
ideation (10.9%, 95% ClI, 7.0%-16.6%), heroin use or use disorder (17.1%, 95% CI, 5.2%—
43.8%), prescription sedative/tranquilizer use disorder (36.2%, 95% ClI, 23.6%-51.1%), and
prescription stimulant use disorder (21.8%, 95% CI, 11.0%—-38.7%), each compared to their
corresponding reference group.

Prevalence of Substance Use Treatment for Prescription Opioid Use Problems

Among US adults with past-year use of prescription opioids (Figure 2B, Supplementary
Table 2), prevalence of receiving any substance use treatment for prescription opioid use
problems did not significantly differ between those reporting prescription opioid misuse
with one POUD symptom (3.7%, 95% CI, 1.2%-11.0%) and their counterparts reporting
use without misuse (1.5%, 95% CI, 0.6%-3.4%). Prevalence of receiving any substance
use treatment for prescription opioid use problems was 3.5 times higher (PR = 3.5, 95%
Cl, 1.4-8.5) among adults reporting prescription opioid misuse with =2 POUD symptoms
(15.2%, 95% ClI, 9.9%—-22.9%) than their counterparts reporting no misuse (4.4%, 95% Cl,
1.9%-9.6%).
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DISCUSSION

Although adults reporting prescription opioid misuse are more likely to report POUD
symptoms than those reporting use without misuse, we found that most US adults with
POUD do not report misuse of prescription opioids. Specifically, among an estimated 4.8
million adults with past-year POUD in 2021, 62% (or 3.0 million adults) reported no
misuse of prescription opioids, and only 38% (or 1.8 million adults) reported misusing
prescription opioids. Furthermore, among adults with moderate or severe POUD, for whom
medications for opioid use disorder (MOUD) are strongly recommended,* 36% reported

no prescription opioid misuse. Our results suggest that adults who have untreated POUD
and could benefit from treatment might be overlooked if they do not report that they are
misusing their prescribed opioids or if their clinicians consider prescription opioid misuse
to be a necessary premise for POUD. Consistent with the recommendations from the 2022
CDC Clinical Practice Guideline for Prescribing Opioids for Pain,* our results highlight the
need to screen for and treat POUD among adults with prescription opioid use, regardless of
whether they report prescription opioid misuse or not. This should be done in the context
of a comprehensive patient-centered assessment and development of a treatment plan that
addresses underlying pain conditions and any co-occurring substance use or mental health
challenges.

Due to decreases in opioid prescribing and increases in the use of prescription drug
monitoring programs (PDMPs)26 and efforts on prevention of and screening for opioid
misuse,13-1° overdose deaths involving “natural and semi-synthetic opioids” (ie the majority
of prescription opioid-involved overdose deaths) in the United States declined from 14,487
in 2016 to 13,618 in 2021 and 11,871 in 2022.27 Yet, when harm-reduction efforts focus
primarily on reducing prescription opioid misuse and harms associated with misuse, large
numbers of adults with POUD and at risk for associated health consequences, including
opioid overdose, might be overlooked, missing critical opportunities for timely prevention
and treatment. For example, among adults reporting opioid use without misuse in our

study, we identified high prevalence of POUD among those with multiple emergency
department visits, MDE, and co-occurring substance use, including heroin use or use
disorder, prescription sedative/tranquilizer use disorder, and prescription stimulant use
disorder. Our results suggest that distribution of naloxone is warranted among adults with
prescription opioid use and at risk for POUD and/or overdose, regardless of reported misuse
status.

MOUD are the most effective treatments for moderate-to-severe opioid use disorder (OUD),
yet an overwhelming majority of people who could benefit from these medications do not
receive them.28-31 Regardless of self-reported prescription opioid misuse status, to reduce
harms associated with prescription opioid use, people with POUD need to receive timely
interventions. Further research is needed to advance clinical POUD screening and the
provision of treatment, in particular, MOUD, among patients using prescription opioids,
whether misuse is reported or not.

POUD estimates in the 2021 NSDUH included, for the first time, data from all persons
reporting past-year use of prescription opioids. Due to this change in 2021 and other
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methodologic changes in 2020-2021, POUD estimates from 2021 cannot be compared with
previous POUD estimates. POUD was assessed by DSM-/V criteria in 201928 and earlier
NSDUH surveys but was assessed by DSM-5 criteria beginning in 2020.32 Estimates in

the years preceding these methodologic changes indicated that past-year POUD among US
adults had been declining from 1.9 million adults in 2015 to 1.3 million in 2019.28 While
our finding that an estimated 4.8 million adults had past-year POUD in 2021 seems to
indicate a much larger population size of adults with POUD, we also found that in 2021, 3.0
million people with POUD reported no prescription opioid misuse and would not have been
considered in prior NSDUH estimates for the population size of US adults with POUD.

Our results suggest that the estimated number of US adults with POUD varies dramatically,
even when using the same DSM-5 criteria, depending on the population included (ie,
focusing on adults reporting prescription opioid misuse vs adults reporting prescription
opioid use without misuse). Although a larger percentage of those with past-year POUD
reported no opioid misuse in the past year compared to the percentage reporting misuse, our
results also identify how opioid misuse is associated with POUD overall, POUD severity,
and POUD functional impairment.

In excluding people taking prescription opioids without reporting prescription opioid
misuse, previous assessments may have substantially underestimated the population size of
US adults with POUD. Moreover, potentially due to the social stigma associated with opioid
misuse,33 some people taking their own prescribed opioids for pain might not consider
themselves to be misusing opioids even if they are not taking opioids exactly as prescribed,
resulting in being misclassified as using opioids without misuse. Our results also indicate
that self-perceived prescription opioid misuse is not well suited to identifying problematic
use behaviors. Findings provide critical new information and insight for policymakers to
help ensure that resources to develop and implement prevention, treatment, recovery, and
harm reduction approaches to address POUD among US adults are based on the full
magnitude and varied dimensions of this challenge. Clinicians need to screen for and treat
POUD regardless of patients’ prescription opioid misuse status.

This study has several limitations. First, the cross-sectional nature of NSDUH data precludes
drawing causal relationships. Second, this study may underestimate prevalence of POUD
because NSDUH excluded people experiencing homelessness not living in shelters and
institutionalized populations (eg, jail/prison populations), who often have higher POUD than
the general population.3# Third, NSDUH is a self-report survey and is subject to recall

and social-desirability bias. Future research is needed to examine whether the absence of
functional impairment symptoms could be a reason why many people with POUD report
prescription opioid use but without misuse. Research is also needed to examine POUD
among youth reporting prescription opioid use with or without misuse in the United States.
Finally, we cannot examine specific prescription opioids used and misused in the past year
because the 2021 NSDUH public use files do not include the information.
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CONCLUSIONS

Although misuse of prescription opioids remains a significant risk factor for potential
harm, our results show that POUD is prevalent and can lead to harm among adults with
prescription opioid use without misuse. Notably, among US adults with past-year POUD,
only 38% reported prescription opioid misuse, and 62% reported use without misuse. Even
among persons with moderate or severe POUD, 36% did not report misuse, but they are
prime candidates for MOUD and other measures such as naloxone to reduce the risk for
opioid-related harms. Our results highlight the need for clinicians to screen for and treat
POUD in adults taking prescription opioids, including those who report use without misuse
of their medications.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Disclaimer:

The findings and conclusions of this study are those of the authors and do not necessarily reflect the views of
the National Institute on Drug Abuse of the National Institutes of Health, the Substance Abuse and Mental Health
Services Administration, and the US Department of Health and Human Services.
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Clinical Points

. Public health efforts and clinical attention have focused on prevention of and
screening for opioid misuse to prevent prescription-related opioid use disorder
(POUD) and other opioid-related harms. However, 62% of adults with POUD
do not report prescription opioid misuse.

. Clinicians should screen for and treat POUD among adults taking prescription
opioids regardless of their prescription opioid misuse status.
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Figure 1. Overlap of Prescription Opioid Misuse and POUD Among Adults 18 Years and Older
With Prescription Opioid Use in the United States in the Past Year®

@Data source: the 2021 National Survey on Drug Use and Health data.
Abbreviation: POUD = prescription-related opioid use disorder.
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Figure 2. Among US Adults With POUD: (A) Proportions of Those With and Without Misuse
Overall and by POUD Severity and (B) Prevalence of Receiving Substance Use Treatment for
Prescription Opioid Use Problems by the Number of POUD Symptoms and Misuse Status

Abbreviation: POUD = prescription-related opioid use disorder.
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