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Abstract

Objectives. To evaluate age-based differences in prescription opioid misuse (POM) motives and to evaluate sub-
stance use and mental and physical health correlates of POM motive categories in older adults. Design. Data were
from the National Survey on Drug Use and Health (NSDUH), a nationally representative US survey. Setting. The
NSDUH is a household survey. Subjects. A total of 5,826 US residents with past-year POM; 415 were 50 years and
older (7.1%). Methods. Nine POM motives were assessed among those engaged in past-year POM, grouped into
three categories: solely physical pain relief, solely non–pain relief, or mixed motives. Prevalence of POM motives
were calculated by age group, with logistic models examining age-based differences. Finally, odds of substance use
and mental and physical health correlates by motive category were calculated via logistic models in older adults.
Results. POM motivated solely by physical pain relief increased from 35.1% in young adults to 65.4% in older adults;
in older adults, 84.7% of POM episodes involved pain relief as a motive. POM for solely non–pain relief or mixed
motives was associated with greater odds, vs pain relief only, of past-year benzodiazepine misuse (odds ratio [OR] ¼
4.43 and 6.15, respectively), any substance use disorder (OR ¼ 5.57 and 5.60, respectively), and suicidal ideation (OR
¼ 4.05 and 3.56, respectively) in older adults. Conclusions. . POM motives change over the lifespan, with increasing
POM for pain relief with aging. Comprehensive nonopioid pain management is needed for those engaged in POM
for pain relief, and substance use and mental health treatment are needed for those with non–pain relief motives.
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Introduction

In 2016 and 2017, prescription opioid misuse (POM)

accounted for >17,000 US overdose deaths [1], resulting

in the initiation of significant public health efforts aimed

at reducing POM and its consequences. POM is often de-

fined as opioid use without a prescription or use of one’s

own prescribed opioid medication in ways not intended by

the prescribing clinician [2], which is the definition used in

the present study. Consideration of the underlying motives

for POM can determine the choice of appropriate inter-

ventions. For example, nonopioid pain management

approaches may be needed for those motivated to relieve

pain, whereas substance use treatment may be warranted

for individuals engaged in POM for recreational purposes.
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The majority of POM motive research has examined

locally derived samples and younger age groups (i.e.,

adolescents), resulting in a gap in our knowledge of

POM motives in adults. One exception is a study by Han

et al. [3], in which POM motives were examined across

the lifespan using nationally representative data from the

2015 US National Survey on Drug Use and Health

(NSDUH). In this study, pain relief was the most common

primary motive for POM, and those with recreational

substance-related motives (e.g., get high) had the most

concerning substance use profiles [3]. To date, we remain

unaware of studies focused on older adults, a population

particularly vulnerable to POM consequences [4].

Despite evidence of age-related differences in opioid

sources for POM, with greater use of physician sources

as individuals age [5], motive differences by age group re-

main unexplored. Risks, such as concurrent substance

use and presence of psychopathology, associated with

specific POM motives also remain unexplored in older

adults. Evidence from across the population suggests that

substance use and mental health correlates differ by

POM motive [3], and evidence from older adults indi-

cates that older adults who purchase opioid medication

from others or use multiple opioid sources have higher

odds of concurrent other substance use and poorer men-

tal health [5]. Although older adults have lower POM

rates compared with younger adults, POM rates in older

adults have significantly increased over the past 15 years

[6]. Furthermore, older adults may be particularly vul-

nerable to opioid-related adverse effects, given drug

interactions and comorbidities that may change opioid

metabolism and bioavailability [4].

Our primary aim was to evaluate the age-related prev-

alence of both individual POM motives and motive cate-

gories (i.e., pain relief only, non–pain relief only, and

mixed motives) using 2015–2016 NSDUH data. As a sec-

ondary aim, we evaluated the odds of substance use and

mental and physical health correlates by motive category

in US adults aged 50 years and older. Together, results

from these analyses can provide information about po-

tential treatments to address POM (e.g., comprehensive

pain management in those motivated to relieve pain) and

identify concurrent behaviors in need of further treat-

ment (e.g., behavioral health and/or substance use treat-

ment in those with recreational motives), reduce POM

prevalence, and improve outcomes in those with

preexisting POM.

Methods

The NSDUH, an annual US survey of those aged 12 years

and older, uses an independent, multistage area probabil-

ity sampling design that allows for nationally representa-

tive estimates. More information on the NSDUH is

available elsewhere [7]. For the 2015–2016 NSDUH,

5,826 respondents (representing 11,612,302 US resi-

dents) with past-year POM had complete data on

motives; these respondents represent 96.6% of the avail-

able sample with past-year POM (N¼ 6,033) and are the

sample of focus for this study. Of these, 415 were adults

aged 50 years and older (representing 2,614,688 US older

adult residents). The 2015–2016 weighted screening re-

sponse rate was 81.94%, and the weighted interview re-

sponse rate was 71.20%. The NSDUH was approved by

the Research Triangle International IRB [7], and the

Texas State University IRB exempted this work from fur-

ther human subjects oversight.

Survey respondents selected from nine potential POM

motives, choosing as many as applied. POM motives in-

cluded the following: to relieve physical pain, to relax, to

experiment, to get high, to sleep, to help with emotions,

to alter other drug effects, because I am “hooked,” and

for other reasons. We then categorized participants

according to POM motive, per past research [8]: pain re-

lief motives only, non–pain relief motives only, or mixed

motives (i.e., both pain and non–pain relief motives).

Sociodemographic variables included sex, race/ethnic-

ity, age group, household income, and population

density. Substance use correlates were the following: past-

month binge alcohol use, past-year marijuana use, past-

year benzodiazepine misuse, past-year nonmarijuana illicit

drug use, past-year any Diagnostic and Statistical Manual

of Mental Disorders, 4th Edition (DSM-IV) substance use

disorder (SUD), and past-year SUD treatment. Mental

health correlates were as follows: past-year DSM-IV major

depression, past-year mental health treatment, and past-

year suicidality. Past-year physical health correlates

included past-year emergency department use, past-year

hospitalization, and self-reported poor/fair health.

Analyses utilized STATA 15.1 (College Station, TX,

USA) and incorporated the complex survey design; ad-

justed person-level weights (weight/two) created unbi-

ased population-based estimates. Weighting procedures

were used to create unbiased estimates of the behaviors

measured in the NSDUH that are representative of the ci-

vilian, noninstitutionalized US population in the year of

the survey, using US Census data to structure weighting

(please see reference [9] for more information on the de-

velopment of NSDUH person-level weights). Adjusted

person-level weights were mandated by the aggregation

of two years of data; therefore, division of the weight

value by two was needed to provide accurate annualized

estimates of the US population [10].

The Taylor series approximation, with adjusted

degrees of freedom, created robust variance estimates.

This approximation is a mathematical transformation to

make nonlinear survey data linearized, and it is a com-

mon and valid technique for household surveys, like the

NSDUH [11]. Weighted cross-tabulations estimated the

prevalence and 95% confidence intervals of individual

POM motives and motive categories by age group.

Design-based (i.e., incorporating the complex survey fea-

tures of the NSDUH) logistic models evaluated pairwise

differences in motive prevalence by age group, whereas
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multinomial regressions evaluated age-based differences

in motive category. Models were Bonferroni-corrected

for multiple comparisons (0.05/10 comparisons for an a

priori P value of 0.005).

Similar analyses evaluated differences in individual

motives and motive categories by sex and race/ethnicity

and were restricted to older adults (50 years and older).

Next, differences in prevalence of any SUD symptoms

from POM were estimated for the individual (non-

exclusive) motives in older adults. Finally, design-based

multivariable logistic regression analyses in older adults

evaluated differences in the substance use and mental and

physical health correlates by POM motive category. All

logistic models controlled for sex, race/ethnicity, income,

and population density (except for models examining

sex- or race/ethnicity-based differences, where the list of

control variables excluded sex or race/ethnicity,

respectively).

Results

Per Table 1, the prevalence of pain relief as a motive in-

creased over the lifespan, from 56.1% in adolescents

aged 12–17 years to 84.7% in adults aged 50 years and

older, with significant differences between each age

group (except between adolescents and young adults

[aged 18–25 years]). Conversely, the prevalence of the

POM motive to experiment or help with emotions de-

creased across the lifespan. Finally, the POM motives to

relax and to get high peaked in young adults (32.5% and

31.9%, respectively) and decreased in older adults, who

were lowest in prevalence (17.4% and 16.4%, respec-

tively). The prevalence rates of these four POM motives

(i.e., pain relief, to relax, to experiment, and to get high)

are also captured graphically in Figure 1.

The POM motives to alter other drug effects, because

I am “hooked,” and other reasons were uncommon

(<6% each) across age groups. For motive categories,

older adults (65.4%), adults aged 35–49 years (55.0%),

and adults aged 26–34 years (43.6%) most commonly en-

gaged in POM for pain relief only, whereas non–pain re-

lief motives were most commonly in adolescents (43.9%)

and young adults (40.4%). Mixed motives were least

common (17.7% to 26.1%), peaking in adults aged 26–

34 years.

No sex differences in nonexclusive individual motives

or in motive category were found in older adults (data

not shown). Only one older adult race/ethnicity-based

difference was found: Caucasians were more likely to en-

gage in POM to get high than were Hispanic/Latino

respondents (9.1% vs 0.6%; also not shown). Analyses

also examined the prevalence rate of any SUD symptoms

from POM in those engaged in POM for a specific mo-

tive (i.e., to get high) vs those without that motive (i.e.,

for reasons other than to get high). These analyses found

that older adults who engaged in POM to get high had a

higher prevalence of any SUD symptoms from POM

(58.1% vs 37.2% in those not engaged to get high).

Similarly, older adults who engaged in POM because

they were “hooked” (100% vs 37.9% in older adults en-

gaged in POM for reasons other than because they were

“hooked”) or for other reasons (91.4% vs 37.0% in

older adult not engaged in POM for other reasons; data

not shown in tables or figures) had a higher prevalence of

any SUD symptoms from POM.

Finally, six significant elevations in past-year sub-

stance use and mental health correlate prevalence rates

were found in older adults who reported non–pain relief

only or mixed motives for use (vs the reference group of

those with pain relief only motives) (Figure 2). Four cor-

relates were related to substance use: benzodiazepine

misuse (non–pain relief: odds ratio [OR] ¼ 4.43, 95%

confidence interval [CI] ¼ 2.16–9.07; mixed motive OR

¼ 6.15, 95% CI¼ 3.04–12.46), past-year nonmarijuana

illicit drug use (non–pain relief: OR¼ 5.56, 95%

CI¼ 2.72–11.35; mixed motives: OR ¼ 3.06, 95%

CI¼ 1.32–7.12), past-year any SUD (non–pain relief:

OR¼ 5.57, 95% CI¼ 2.68–11.57; mixed motives:

OR¼ 5.60, 95% CI¼ 2.74–11.42), and past-year any

SUD treatment (non–pain relief: OR¼ 3.33, 95%

CI¼ 1.09–10.20; mixed motive: OR ¼ 5.75, 95% CI ¼
1.95–16.91).

The two mental health–related correlates with higher

prevalence rates in those with non–pain relief and/or

mixed motives were past-year mental health treatment

(mixed motive: OR ¼ 1.81, 95% CI ¼ 1.00–3.27) and

past-year suicidal ideation (non–pain relief: OR ¼ 4.05,

95% CI ¼ 1.62–10.10; mixed motive: OR ¼ 3.56, 95%

CI ¼ 1.49–8.51). POM for non–pain relief only did not

demonstrate differences from pain relief only in terms of

past-year mental health treatment odds (non–pain relief:

OR ¼ 1.93, 95% CI ¼ 0.90–4.16). No differences in

odds were found for the three physical health correlates:

past-year major depression, past-month binge alcohol

use, or past-year marijuana use by motive category

(Supplementary Data).

Discussion

We found that physical pain relief was noted by most

individuals engaged in POM, with rates increasing across

the lifespan: from 56.1% in adolescents to 84.7% in

older adults. Similar patterns were seen in POM engage-

ment solely due to physical pain relief, though the lowest

rates were in young adults (35.1%, vs 65.4% in older

adults). Across US adults aged 18 years and older, the

majority of individuals (63.4%) engaged in POM noted

pain relief as the single most important motive, followed

by to get high (11.6%) and to relax (10.9%); all other

motives accounted for <10% of responses [3,12]. Our

results largely support the adult-wide POM motive prev-

alence rates [3], with pain relief as the most frequently

noted motive across all age groups, and to get high and

to relax as the second and third most frequently noted
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motives in all age groups except for older adults. Among

adults aged >50, to relax was the second and to sleep

was the third most prevalent motive, respectively.

In older adults, those engaged in POM for solely non–

pain relief motives had significantly higher rates of past-

year benzodiazepine misuse, nonmarijuana illicit drug

use, any SUD, and SUD treatment than did those engaged

in POM solely for physical pain relief. Those with non–

pain relief motives also had higher rates of suicidal idea-

tion, and higher rates of mental health treatment were

noted in those with mixed motives. Again, this corre-

sponds to past research in US adolescents and adults that

Table 1. Prescription opioid misuse motive prevalence by age group (N¼5,826)

Motives*
Adolescents
(12–17 y; A)

Young Adults
(18–25 y; B) 26–34 y (C) 35–49 y (D) �50 y (E)

Pairwise
Comparisons‡

Sample size (N ¼ 977) (N ¼ 2,156) (N ¼ 1,229) (N ¼ 1,049) (N ¼ 415)

% (95% CI) % (95% CI) % (95% CI) % (95% CI)

To relieve pain 56.1 (51.9–60.3) 59.6 (56.6–62.5) 69.7 (66.6–72.7) 76.4 (73.5–79.0) 84.7 (79.1–89.0) A, B < C < D < E

To relax 27.8 (24.1–31.7) 32.5 (29.7–35.4) 31.6 (28.5–34.9) 23.2 (20.4–26.3) 17.4 (12.7–23.3) D, E < A, B, C

To experiment 15.6 (12.8–18.8) 12.5 (10.7–14.4) 5.4 (3.7–7.6) 1.7 (0.9–3.0) 1.4 (0.7–3.1) D, E < C < B < A

To get high 25.8 (22.5–29.4) 31.9 (29.7–34.2) 25.8 (22.5–29.4) 16.1 (13.2–19.5) 6.9 (4.7–10.2) E < D < C < B;

E, D < A

To sleep 14.4 (12.0–17.2) 17.4 (15.1–20.0) 14.9 (12.1–18.1) 12.6 (10.3–15.2) 16.4 (12.5–21.2) D < B

To help with emotions 14.1 (11.3–17.4) 14.1 (12.3–16.0) 10.8 (9.1–12.7) 8.7 (6.8–11.0) 6.3 (4.1–9.7) D, E < A, B;E < C;

C < B

To alter other drug effects 2.0 (1.2–3.3) 3.7 (3.1–4.5) 3.0 (1.9–4.5) 1.5 (0.8–2.8) 1.2 (0.5–2.9) D, E < B

Because I am “hooked” 0.9 (0.4–1.9) 3.2 (2.3–4.4) 5.6 (4.3–7.3) 3.4 (2.3–5.0) 1.5 (0.7–3.4) A < B, C, D;

B, D, E < C

Other reason 5.2 (3.8–7.1) 2.6 (1.8–3.7) 2.2 (1.5–3.2) 3.0 (2.0–4.4) 1.3 (0.5–3.4) B, C, D, E < A

Motive category†

Pain relief only 38.4 (34.4–42.6) 35.1 (32.2–38.2) 43.6 (39.9–47.5) 55.0 (51.3–58.7) 65.4 (58.6–71.6) Base outcome

Non–pain relief only 43.9 (39.7–48.2) 40.4 (37.5–43.4) 30.3 (27.3–33.4) 23.7 (21.0–26.6) 15.3 (11.0–20.9) E < D < C < A, B

Mixed motives 17.7 (14.8–21.1) 24.5 (21.9–27.3) 26.1 (22.8–29.6) 21.4 (18.3–24.8) 19.3 (15.2–24.2) D, E < B, C;

E < A;A < B

Source: 2015–16 NSDUH surveys.

CI ¼ confidence interval; NSDUH ¼ National Survey on Drug Use and Health; POM ¼ prescription opioid misuse.

*Individual opioid motives are not mutually exclusive (i.e., “select as many as apply”) and are from the last POM episode in those with past-year POM.
†Motive category variables are mutually exclusive and are based on the individual opioid motives selected by respondents.
‡Pairwise comparisons are based on logistic or multinomial logistic models that control for sex, race/ethnicity, household income, and population density of

residence; significant listed differences are Bonferroni-corrected for 10 comparisons (P� 0.005).
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Figure 1. Prevalence rates of opioid misuse motives by age group (N¼5,826). Source: 2015–2016 National Survey on Drug Use and
Health surveys.
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linked prescription opioid misuse for non–pain relief

motives to higher rates of other substance use, substance

use problems, and suicidal ideation [3,8,13]. Roughly

one in 10 US older adults engaged in POM (regardless of

motive) noted past-year suicidal ideation; one in four

older adults who engaged in both POM and benzodiaze-

pine misuse noted past-year suicidal ideation [14].

Furthermore, Mowbray and Quinn found high rates of

past-year illicit substance use in those with POM, from

16.6% in older adults to 36.9% in young adults, com-

pared with a range of 0.3% to 4.6% in those without

POM [15].

Our findings suggest limited, if any, differences in sub-

stance use and mental health correlates between older adults

whose POM is motivated by non–pain relief only motives vs

those with mixed motives. Indeed, the only difference be-

tween these groups was in terms of past-year mental health

treatment, where those with mixed motives had significantly

higher odds of mental health treatment than those moti-

vated by pain relief only; however, post hoc analyses indi-

cated no differences in the odds of past-year mental health

treatment between those with non–pain relief only and

mixed motives. Thus, it appears that the presence of any

non–pain relief motive is the key factor in increased odds of

concurrent other substance use and mental health problems,

a finding consistent with work in adolescents [8].

Our results are limited by self-report and self-selection

biases. Causality cannot be inferred due to the cross-

sectional nature of the NSDUH, but evidence suggests

that self-report substance use data are reliable and valid

[16,17]. The NSDUH methodology limits self-report bias

via ACASI methods, medication pictures, and trade and

generic medication name use [18]. Thus, although self-

report bias is likely to have a limited impact on the find-

ings of this study, a minority of those approached who

refused participation may have impacted outcomes,

though the NSDUH weighting procedures are intended

to account for nonresponse. Weighting also creates esti-

mates that are normed to the civilian, noninstitutional-

ized US population to limit self-selection bias, though

these results cannot be generalized to military or institu-

tionalized (e.g., imprisoned) populations. Also, the mea-

sure of past-year marijuana use used in this study

assessed any marijuana use, whether legitimate medical

use (as recognized by a state where such use is legal) or

nonmedical and/or illicit use. Marijuana use overall [19]

is increasing in older adults, and adults aged 50 years and

older have the highest prevalence rates of medical mari-

juana use [20]. Further research should explore the rela-

tionships between opioid use, misuse, POM motives, and

medical vs illicit vs mixed motive marijuana use, given

that marijuana is commonly used by older adults to treat

pain [21]. Finally, despite efforts to include older adults,

the NSDUH undersamples individuals from this popula-

tion who live in controlled-access dwellings [22].

Conclusions

POM motives vary significantly by age group, with in-

creasing age associated with increasing POM solely for

physical pain relief and decreasing POM solely for non–

pain relief or mixed motives. Older adults with non–pain

0.5 1 2 4 8 16 32

Non-Pain Relief Benzodiazepine Misuse

Mixed Motive Benzodiazepine Misuse

Non-Pain Relief Other Illicit Drug Use

Mixed Motive Other Illicit Drug Use

Non-Pain Relief Any SUD

Mixed Motive Any SUD

Non-Pain Relief SUD Treatment

Mixed Motive SUD Treatment

Non-Pain Relief Mental Health Treatment

Mixed Motive Mental Health Treatment

Non-Pain Relief Suicidal Ideation

Mixed Motive Suicidal Ideation

Odds Ratio

Non-Pain Relief Other Illicit Drug Use

Mixed Motive Other Illicit Drug Use**

Non-Pain Relief Any SUD***

Non-Pain Relief SUD Treatment*

Non-Pain Relief Mental Health Treatment

Non-Pain Relief Suicidal Ideation**

Mixed Motive SUD Treatment**

Mixed Motive Any SUD***

Mixed Motive Mental Health Treatment*

Mixed Motive Suicidal Ideation**

Non-Pain Relief Benzodiazepine Misuse***

Mixed Motive Benzodiazepine Misuse***

Figure 2. Substance use and psychopathology correlates by opioid misuse motive category in older adults (N¼415). Source: 2015–
2016 National Survey on Drug Use and Health surveys. Comparisons are between the pain relief only group (reference; N ¼ 267)
and either the non–pain relief only group (unshaded; N ¼ 63) or the mixed motive group (shaded; N ¼ 85); the point captures the
odds ratio, with 95% confidence intervals included as error bars. * = p < 0.05, ** = p < 0.01, *** p < 0.001. SUD ¼ substance use
disorder.
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relief motives may require thorough medical and behav-

ioral health assessment and potential SUD and mental

health treatment, given their higher odds of concurrent

substance use and psychopathology, as compared with

older adults with pain relief motives only. In contrast,

most older adults engaged in POM solely for physical

pain relief and who have not developed substance-related

problems may require comprehensive multimodality pain

management interventions to adequately treat their pain

and reduce POM risk. Such interventions may include

nonpharmacological and nonopioid medication therapies

[23,24]. Recent research suggests that buprenorphine

and methadone are effective options for pain

management in older adults, though both have limita-

tions [25–27], including potential for misuse and diver-

sion [28]. Buprenorphine formulations that include

naloxone may reduce misuse liability [29], and both

buprenorphine and methadone are firstline treatments

for opioid use disorder [30]. Regardless of POM motive,

a positive therapeutic relationship is crucial to facilitate

disclosure of POM and associated motives.

In conclusion, different patterns of POM motives in

older adults can inform clinicians and better target inter-

ventions, with comprehensive pain management

approaches used in older adults engaged in POM solely

for physical pain relief, and substance use and mental

health screening and treatments targeted at those whose

POM is due to non–pain relief motives.

Supplementary Data

Supplementary data are available at Pain Medicine

online.
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