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INTRODUCTION

As the “Baby Boomer” generation ages into older adulthood, rates of older adult
prescription opioid (PO) misuse and prescription opioid use disorders (POUDSs) are
projected to increase [7]. Perhaps because younger adult PO misuse rates are much higher
[5], adults 50 years of age and older have not been a focus of PO misuse research.
Nonetheless, National Survey on Drug Use and Health [NSDUH; 35] and poison center data
[41] indicated that older adult PO misuse roughly doubled from 2002-03 to 2012-13 and
2006 to 2014, respectively. PO-related mortality and opioid use with suicidal intent
increased by 185% between 2006 and 2013 in adults 60 and older [42], and fatal overdose
increased by 231% in those 55 and older over the decade to 2015 [6]. These data support
Colliver and colleagues [7]: older adult PO misuse and related consequences have increased.

Older adult PO misuse phenomena are underexplored, with commentators calling for
research [20; 22; 43]. Older adults are more likely to experience chronic pain [12; 21], are
prescribed more opioid and other CNS depressant medication and experience more
medication-related problems than younger groups [40]. Older adults may have greater PO
access for misuse, heightening the likelihood of dangerous interactions with alcohol or other
medication [17; 29; 30]. Research could identify older adult PO misuse characteristics to
target via policy and prevention, limiting the likelihood of such misuse.

One target could be sources (i.e., how medications are obtained) of POs misused by older
adults. Adolescents often obtain misused POs from peers or family [34], while young adults
use peers more often [24; 25]. NSDUH data indicated two primary PO sources across the
US population: friends or relatives for free (40.5%) and a single physician (34.0%); no other
source exceeded 10% [15]. Preliminary research [27] suggested that older adults were more
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likely to use multiple physician sources than younger groups, but little else is known.
Identification of older adult PO sources provides two intervention targets: those prescribed
POs, as they can receive education on the consequences of PO misuse and diversion; and,
individuals using sources associated with greater risk behavior, as they can be targeted for
intensive interventions. Evidence from adolescents [34] and young adults [25; 26] suggests
that use of purchases or multiple sources is associated with problematic substance use.

Using 2009-2014 NSDUH data, this work aimed to quantify PO misuse sources in adults
aged 50 and older, with examination of the 50 to 64 and 65 and older groups separately.
Older adults were compared to younger age groups to investigate age-based differences in
sources. Further analyses within older adults examined sex differences in sources and the
association of specific sources with PO misuse consequences [i.e., DSM-5 POUD
symptoms; 2], non-opioid substance use and SUD symptoms. We hypothesized that older
adults would make greater use of physician sources than younger groups and that use of
multiple PO sources and purchases would be associated with POUD and non-opioid SUD
symptoms, given their robust associations in younger groups [26; 34].

METHODS

The NSDUH is representative of the US at the time of the survey, using an independent,
multistage area probability sample for all states and DC. Households are selected for
screening, with identification of individuals aged 12 and older via in-person screening. Full
interviews are conducted on a random sample of household members, per sampling area
specifications. The NSDUH uses audio computer-assisted self-interviewing (ACASI) survey
methods to ensure privacy and promote data accuracy and completeness, with all sensitive
variables (e.g., PO misuse) assessed via ACASI. For ACASI questions, the participant wears
headphones to hear all questions and the field interviewer remains out of view of the
computer screen. The NSDUH includes automatic skip-outs, consistency checks based on
previous answers and imputation to increase data completeness and consistency. Imputation
occurred in less than 0.25% of cases for lifetime PO misuse, with PO misuse recency (e.g.,
past-year, past-month) imputed in between 2.5% and 3.1% of those engaged in lifetime PO;
PO sources were not imputed. Weighted screening response rates for the 2009-14 data
ranged from 81.9% (2014) to 88.4% (2009 and 2010); weighted full interview response rates
ranged from 71.2% (2014) to 75.6% (2009). Please see Research Triangle Institute [32] and
SAMHSA [37; 38] for more information on the NSDUH.

Participants

A total of 336,643 responses were included in the 2009-14 NSDUH public use files. Of
these, 39,561 were 50 years and older (11.8%), with 24,384 between 50 and 64 years (7.2%)
and 15,177 (4.5%) 65 years and older. The sample became more female (48.9% in those 12—
17 years, versus 51.7% and 55.9% in the 50-64 and the 65 and older cohorts, respectively)
and white (56.0% in those 12—17, versus 72.6% and 79.2% in the 50-64 and the 65 and
older cohorts, respectively) with increasing age. Complete data on sociodemographics across
age groups is provided in Table 1.
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Socliodemographic characteristics included age group, sex, race/ethnicity and family income.

Lifetime prescription opioid misuse was assessed via the following question: “Have you
ever, even once, used [opioid medication] that was not prescribed for you or that you took
only for the experience or feeling it caused?” This question was repeated for a series of
common opioid medications (e.g., Percocet®, Vicodin®) and once asking about “any other
prescription pain reliever”. A “yes” answer to any such question endorsing opioid misuse
(i.e., without a prescription or solely for the feeling it caused) qualified as /ifetime PO
misuse. To aid recall, participants are shown pictures of all queried medications and an
extensive list of brand and generic names are included. These questions on lifetime PO
misuse were preceded by instructions to participants to not include over-the-counter
analgesic medication (e.g., ibuprofen) use in answers.

Past-year and past-month opioid misuse was assessed in those endorsing lifetime PO misuse
through the following question: “How long has it been since you last used any prescription
pain reliever that was not prescribed for you or that you took only for the experience or
feeling it caused?” (emphasis from the NSDUH). Answers are then coded by NSDUH staff
into summary variables for past-yearand past-month PO misuse. Lifetime PO misuse has a
kappa value of 0.78, and past year has a kappa value of 0.71, with both indicating good
reliability [36].

Sources of opioid medication for misuse were assessed by providing a list of 10 specific
opioid source options with the question: “how did you get these prescription pain
relievers?”. Sources were assessed only in those with past-month PO misuse, and
participants were asked to select all of the 10 potential sources they used in the past 30 days.
The 10 individual sources were examined separately (text quoted in parentheses, to follow)
and aggregated into six categories (bolded), based on previous work [34]: (1) physician
(“got from one doctor” or “got from more than one doctor”), (2) stole/fake prescription
(“took from friend or relative without asking,” “wrote fake prescription,” or “stole from
doctor’s office, clinic, hospital, or pharmacy”), (3) free from friend or relative (“got from
friend or relative for free”), (4) purchased (“bought from friend or relative,” “bought from
drug dealer or other stranger,” or “bought on the internet”), (5) other (“got some other
way™), and (6) multiple sources (use of two or more sources).

For the analyses of substance use correlates of PO source categories (please see Table 4),
sources were coded to allow only one, mutually-exclusive, response from the six larger
categories above, while source data for other analyses was not mutually-exclusive (i.e.,
participants could be counted in multiple single source categories and in the multiple sources

group).

SUD symptoms were assessed using past-year DSM-IV SUD symptoms [1]. In the NSDUH,
the 11 DSM-1V symptoms of substance abuse and substance dependence are assessed, and,
the 10 applicable DSM-5 SUD symptoms were retained [2], Legal problems (a DSM-IV
criterion) were excluded, and craving, which was not assessed in the DSM-IV, was not
available for inclusion. Prescription opioid use disorder (POUD) symptom variables
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included both a variable for any symptoms and one for having two or more symptoms;
alcohol, marijuana, heroin, cocaine, hallucinogen, inhalant, prescription stimulant or
prescription tranquilizer/sedative SUD symptoms were assessed in the same fashion. SUD
categories were chosen to highlight initial impairment or distress from opioid misuse [any
symptoms; 8] or symptoms consistent with the DSM-5 SUD diagnosis [two or more
symptoms; 2], given the relative equality of SUD symptoms found elsewhere [10; 14].

Concurrent substance use included: past 30-day binge alcohol use (i.e., five or more drinks
for males and four or more drinks for females in a single occasion); past year marijuana use;
and, past year poly-prescription misuse (i.e., endorsement of both past year PO misuse and
at least one of past year stimulant, tranquilizer or sedative misuse).

Data Analyses

RESULTS

Data were weighted, clustered on primary sampling units, and stratified appropriately. The
Taylor series approximation [33; 44] was used, with adjusted degrees of freedom, to create
robust variance estimates. All analyses used an adjusted person-level weight (weight/six) to
account for the six years of NSDUH data used and creating nationally representative
estimates.

Initial analyses employed weighted cross-tabulations to estimate prevalence and 95%
confidence intervals (95% CIs) by age cohort of PO sources for misuse (Table 1), and
lifetime, past year and past month PO misuse, prescription opioid misuse-related SUD
symptoms and non-opioid SUD symptoms (Table 2). Primary analyses used design-based
Rao-Scott chi-square tests of homogeneity [31]. When the initial chi-square test was
significant, post hoc pairwise comparisons using design-based logistic regression were
employed, with p-values Bonferroni-corrected for multiple comparisons. Secondary analyses
used data from only adults aged 50 and older and examined three outcomes: (1) sex
differences in PO sources (Supplemental Table C); (2) prevalence of POUD symptoms by
PO source (Table 3); and, (3) the substance use correlates of PO sources (Table 4). As noted
above, in the analyses of substance use correlates (Table 4), sources were coded to allow
only one, mutually-exclusive, source, while source data for other analyses was not mutually-
exclusive (i.e., participants could be counted in multiple single source categories and in the
multiple sources group). All regression analyses included sex and race/ethnicity as control
variables to create adjusted odds ratios. Analyses were performed in Stata 15.0 (StataCorp,
2017).

Source of Opioid Medication for Misuse by Age Group

Data on prevalence of PO misuse, POUD symptoms and other SUD symptoms by age group
are provided in the online-only Supplemental Table A.

Use prevalence of the six aggregated PO source categories, including use of multiple

sources, and pairwise comparisons are captured in Table 2; online-only Supplemental Table
B includes data on the 10 individual sources. Physician source use rose with increasing age,
with significant differences between individuals in the both the 50 to 64 year old (39.%) and
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65 and older (48%) groups from both adolescents aged 12-17 years (24%) and young adults
aged 18-25 years (22%). Those aged 65 years and older were the most likely group to use
physician sources.

As seen in Table 2, use of theft or a fake prescription to obtain POs for misuse generally
decreased through the aging process, though a spike in theft/fake prescription source
prevalence was seen in those aged 50 to 64 years. Obtaining a PO for misuse from a friend
or relative for free demonstrated a non-linear progression in prevalence through aging, with
lower rates in adolescents (37%), followed by sharp elevations in young adults (57%) and
those aged 26 to 34 years (58%), and then declines to the 65 and older group (23%). The 65
and older group had the lowest rates of obtaining POs from friends or relatives for free, and
both they and adolescents had significantly lower rates than those in the three age groups
covering 18 to 49 years. Adults aged 50 to 64 years were intermediate in prevalence (48%)
and did not significantly differ from other age groups.

A similar pattern was observed in prevalence of purchases to obtain POs for misuse, with
low rates in adolescents, a spike in the young adult and 26 to 34 age groups (37% and 34%,
respectively), followed by progressive declines. Those aged 65 and older were again the
least likely to purchase POs (9%). As captured in Supplemental Table B, use of the internet
to purchase POs for misuse was rare across ages, with no significant differences were found.

The lowest prevalence rate of multiple source use was found in adults aged 65 years and
older (5%), though they did not significantly differ from any other group. Adolescents had
the second lowest prevalence rate (21%), followed closely by adults aged 50 to 64 years
(24%). Use of “other” sources did not significantly differ between any age groups.
Examination of sex differences in PO source within adults who were 50 years of age and
older revealed no significant differences. The data on sex differences are captured in online-
only Supplemental Table C.

Prescription Opioid Use Disorder Symptoms by Opioid Medication Source in Adults Aged
50 and Older

In adults aged 50 and older, use of three sets of PO sources were significantly associated
with higher rates of POUD symptoms, as compared to those engaged in PO misuse but not
using that source: physician sources (52%, p = 0.03), purchases (68%, o= 0.0003) and use
of multiple sources (65%, p = 0.01; please see Table 3). For physician sources, use of one
physician appeared to primarily account for the significant difference, as shown in online-
only Supplemental Table D. Of those with POUD symptoms, 75/150 (50.4% [weighted])
used physician sources, 11/150 used theft/fake prescription (7.9%), 59/150 used friends/
relatives for free (39.7%), 41/150 used purchases (29.4%), 12/150 used other sources (7.4%)
and 39/150 used multiple sources (29.7%). Data on the association of aggregated PO sources
and PO-related SUD symptoms are captured in Table 3 (for the six, larger source categories)
and in Supplemental Table D (for all 10 individual sources).

Substance-related Correlates of Opioid Sources in Adults Aged 50 Years and Older

For these analyses (outlined Table 4), larger source categories were coded in a mutually
exclusive fashion, allowing participants 50 years and older to be coded as using one specific
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source (e.g., purchases) or multiple sources in the past month, but not both. Relatively few
significant differences were found when comparing these mutually-exclusive source groups
to use of physician sources exclusively. Purchases were associated with elevated odds of past
year marijuana use and past year poly-prescription drug misuse (i.e., misuse of opioids and
at least one of stimulants, sedatives or tranquilizers), and use of multiple sources was
associated with elevated odds of past year marijuana use. Those using “other” sources were
less likely to have engaged in binge alcohol use in the past month than those using physician
sources, and those obtaining POs for misuse from friends or relatives for free had lower odds
of POUD symptoms than those using physician sources.

DISCUSSION

These results strongly suggest that older adults, especially those 65 years of age and older,
are a unique group in terms of PO misuse sources. These results also suggest that adults 50
and older who use physician sources, purchases or multiple sources had elevated levels of
POUD symptoms, as compared to those not using those sources. Those 65 years and older
had the highest use of physician sources, including use of one or multiple physicians, and
the lowest prevalence of theft/fake prescription, purchases, obtaining the opioid for free from
friends and relatives or multiple PO source use. Nearly half (47.7%) of older adults 65 and
older reported physicians as their source for misused POs. Those aged 50 to 64 years were
somewhat intermediate between the 65 and older cohort and those aged 35 to 49, on
physician source use (39.2%) and use of other sources (e.g., theft); conversely, the 50 to 64-
year-old cohort were often more like those aged 35 to 49 in terms of use of these sources.

Adults who were 65 years of age and older had the lowest prevalence rates of PO misuse and
PO or non-opioid SUD symptoms across any timeframe; adults aged 50 to 64 were generally
the second lowest prevalence group on these outcomes. Analyses restricted to the 50 years
and older group indicated that use of purchases, physician and multiple PO sources were
associated with increased PO-related SUD symptom rates as compared to those not using the
source. When compared to those obtaining POs for misuse from physician sources, use of a
very limited set of sources increased odds of marijuana (purchases, multiple sources) or
poly-prescription misuse (purchases). This result may partially stem from the association
between physician source and significantly higher rates of POUD symptoms among older
adult PO misusers, versus those not using the source. Unlike adolescents using physician
sources, with their lower odds of other substance use and lower odds of frequent PO misuse
than those using non-physician sources [32], this work highlights older adults using
physician sources as a higher-risk group.

These data also underline the increasing importance of clinician PO prescribing as a misuse
source as individuals age. Use of peer or family sources is found in roughly two-thirds or
more of adults under the age of 50 engaged in past-month PO misuse (adolescents had a
lower rate), while under one-third (30.2%) of adults aged 65 and older did so. In contrast,
nearly half (47.7%) of those aged 65 and older used physician sources, while no more than
30% of those under the age of 50 did so. Increasing use of physician sources in older adults
may reflect higher utilization of healthcare and a greater prevalence of chronic pain [12; 21],
joint replacement surgery [19] and cancer [18], all of which may involve PO therapy.
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Older adult use of physician sources provides prescribers an opportunity to carefully monitor
patients for misuse and intervene in those with strong signals of misuse (e.g., early refill
requests, doctor shopping). Along with proper storage and disposal recommendations (e.g.,
medication take-back efforts, mixing with coffee grounds in a sealed bag before disposing),
monitoring and intervention efforts are necessary, given evidence of increased polypharmacy
in older adults receiving POs for a pain-related diagnosis [23]. Monitoring should include
POUD symptom screening [39], as symptoms were elevated in those using one physician
source, and some traditional misuse screening tools (e.g., prescription drug monitoring
databases) would not flag these individuals. The 2016 CDC guidelines for chronic pain-
related opioid prescribing can help clinicians balance adequate pain management with
appropriate PO oversight [11]. The guidelines recommend non-opioid treatment of chronic
pain initially, and they emphasize the need for even greater caution and more frequent
oversight when POs are prescribed to those 65 years and older, given this population’s
increased risks for consequences from PO use [11]. Careful monitoring and heightened
screening, oversight and (in cases of potential misuse) intervention are all crucial in adults
aged 50 and older, especially as use of physician sources was associated with a higher
likelihood of PO-related SUD symptoms.

The relative lack of concurrent substance use correlates in older adults purchasing POs,
using theft or fake prescriptions or using multiple sources for POs was notable. In
adolescents [34] and young adults [26], those using theft/fake prescriptions or purchases
consistently had greater odds of binge alcohol, marijuana and heavier opioid misuse than
those using physician sources; furthermore, in young adults, individuals using multiple
sources had greater odds of these risks than those using only physician sources [26]. The
limited differences in concurrent substance use in older adults using different PO sources
may signal that different processes promote PO misuse at different ages, with clustering of
deviant behaviors (including PO misuse) in younger misusers and perhaps greater use of
POs to treat physical pain in older adults. Conversely, risk associated with sources may
change through the aging process, such that those using physician sources may engage in
greater risk behavior as they age. A third option is that long-term PO use may lead to
neuroadaptations that produce reduced efficacy and tolerance [13] and result in PO-seeking
behavior and misuse. Further work should investigate how aging interacts with long-term PO
use, PO source selection and risk engagement to clarify these processes.

Six limitations of this work should be noted. First, the data are both cross-sectional and self-
report in nature, so no causal inferences should be drawn and the possibility of self-report
bias needs to be considered. Past work suggests that self-report of substance use is a reliable
and valid method to assess such behavior, though some degree of underreporting and
misclassification of participants is likely [16; 28]; use of medication pictures, a variety of
both trade and generic medication names and ACASI self-interview methods should also
reduce self-report bias for prescription opioid variables [3; 4]. Second, self-selection bias
was also likely to have occurred, given that some of those selected for screening and a full
interview refused participation. Third, the NSDUH does not assess pain or pain conditions,
and given that the primary indication of opioid medication is analgesia, this is a limitation.
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Fourth, the wording of the question on medical sources in the NSDUH only specifically
references “physician(s)”, and those receiving POs from another prescribing clinician may
not have been properly classified. Fifth, while the NSDUH makes extra efforts to sample
older adults in assisted living or other controlled access dwellings, it is likely that older
adults in non-household settings were somewhat undersampled [9]. A final limitation is the
relatively narrow timeframe of sampling for sources, with only those endorsing past-month
opioid misuse sampled; other sources of information (e.g., prescription drug monitoring
programs) provide a longer timeframe for data, and the NSDUH timeframe limits
comparisons to these sources.

Conclusions

These findings strongly suggest that older adults are a unique population in terms of
prescription opioid misuse. Their pattern of sources for prescription opioid misuse is
different than patterns seen in younger adults, with increasing use of physician sources in the
50 to 64-year group and the highest rates in those 65 years of age and older (47.7%). Older
adults who misused opioids and obtained them from one physician had an increased
likelihood of POUD symptoms, highlighting those using physician sources as a higher-risk
subgroup. Those 65 and older are roughly half as likely to use peer or family sources for
misused opioids as those under the age of 50. Furthermore, and as compared to adolescents
or young adults, their pattern of substance use correlates is much less robust in those using
purchases, theft or multiple sources versus those using physician sources.

These results suggest measures that can limit older adult PO misuse, including education on
proper medication storage and disposal, education on the risks of PO medical misuse (i.e.,
misusing one’s own prescription), heightened monitoring for signs of concurrent other
substance and PO use, enhanced screening for potential SUDs, and heightened monitoring
for behaviors associated with PO misuse in older adults. Also, the CDC guidelines for opioid
use in chronic pain [11] can aid clinician decision making when considering POs for older
adults; while not strictly contraindicated, the guidelines suggest use of non-opioid therapy
prior to opioid initiation and urge cautious and judicious PO use in older adults, given their
heightened potential for negative outcomes.

These findings indicate that the evolving literature on opioid misuse in young adults and
adolescents cannot simply be applied to older adults. While PO misuse prevalence rates
were lowest in those 50 years and older, with the lowest rates in those 65 and older,
increasing numbers of such older adults engaged in opioid misuse, with greater potential
consequences, are reason for concern about opioid misuse in older adults [7; 29; 40].
Combined with the evidence presented here that older adults engaged in opioid misuse differ
significantly from younger individuals engaged in misuse, the elevated potential for opioid
misuse consequences in this age group highlight the need for further research into opioid
misuse in this understudied population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Pain. Author manuscript; available in PMC 2019 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schepis et al.

Page 9

Acknowledgments

The NSDUH is funded by the Substance Abuse and Mental Health Services Administration; this work was
supported by the National Institutes of Health (R01 DA042146 to TSS, and RO1 DA036541 and RO1 DA031160 to
SEM). Neither NIDA nor SAMHSA had any further role in study design, the collection, analysis or interpretation of
data, the writing of the report, or the decision to submit the paper for publication.

References

1American Psychiatric AssociationDiagnostic and statistical manual of mental disorders: DSM-IV-TR
Washington, DC: American Psychiatric Association; 2000
2American Psychiatric AssociationDiagnostic and statistical manual of mental disorders 5.
Washington, DC: Author; 2013
3Center for Behavioral Health Statistics and QualityNational Survey on Drug Use and Health
(NSDUH): Summary of Methodological Studies, 1971-2014 Rockville, MD: Substance Abuse and
Mental Health Services Administration; 2014
4Center for Behavioral Health Statistics and Quality2014 National Survey on Drug Use and Health:
Methodological summary and definitions Rockville, MD: Substance Abuse and Mental Health
Services Administration; 2015
5Center for Behavioral Health Statistics and QualityKey substance use and mental health indicators in
the United States: Results from the 2015 National Survey on Drug Use and Health Rockville, MD:
Substance Abuse and Mental Health Services Administration; 2016(HHS Publication No. SMA
16-4984, NSDUH Series H-51)
6Center for Disease Control and PreventionWide-ranging online data for epidemiologic research
(WONDER) Atlanta, GA: CDC, National Center for Health Statistics; 2016
7Colliver JD, Compton WM, Gfroerer JC, Condon T. Projecting drug use among aging baby boomers
in 2020. Ann Epidemiol. 2006; 16(4):257-265. [PubMed: 16275134]
8Compton WM, Dawson DA, Conway KP, Brodsky M, Grant BF. Transitions in Illicit Drug Use
Status over 3 Years: A Prospective Analysis of a General Population Sample. Am J Psychiat. 2013;
170(6):660-670. [PubMed: 23511653]
9Cunningham D, , Flicker L, , Murphy J, , Aldworth J, , Myers S, , Kennet J. Incidence and Impact of
Controlled Access Situations on Nonresponse. American Association for Public Opinion Research
60th Annual Conference; Miami Beach, FL. 2015
10Dawson DA, Saha TD, Grant BF. A multidimensional assessment of the validity and utility of
alcohol use disorder severity as determined by item response theory models. Drug Alcohol
Depend. 2010; 107(1):31-38. [PubMed: 19782481]
11Dowell D, Haegerich TM, Chou R. CDC guideline for prescribing opioids for chronic pain—United
States, 2016. JAMA. 2016; 315(15):1624-1645. [PubMed: 26977696]
12Fayaz A, Croft P, Langford RM, Donaldson LJ, Jones GT. Prevalence of chronic pain in the UK: a
systematic review and meta-analysis of population studies. BMJ open. 2016; 6(6):€010364.
13Guthrie SK, , Teter CJ. Opioid Analgesics. In: Jann MW, Penzak SR, , Cohen LJ, editorsApplied
Clinical Pharmacokinetics and Pharmacodynamics of Psychopharmacological Agents Cham,
Switzerland: Springer International Publishing; 2016 267302
14Hasin DS, O’Brien CP, Auriacombe M, Borges G, Bucholz K, Budney A, Compton WM, Crowley
T, Ling W, Petry NM, Schuckit M, Grant BF. DSM-5 criteria for substance use disorders:
recommendations and rationale. Am J Psychiatry. 2013; 170(8):834-851. [PubMed: 23903334]
15Hughes A, Williams MR, Lipari RN, Bose J, Copello EAP, Kroutil LA. Prescription drug use and
misuse in the United States: Results from the 2015 National Survey on Drug Use and Health.
NSDUH Data Review. 2016
16Johnston LD, O’Malley PM. Issues of validity and population coverage in student surveys of drug
use. NIDA Research Monograph. 1985; 57:31-54. [PubMed: 3929114]
17Jones CM, Paulozzi LJ, Mack KA. Centers for Disease C, Prevention. Alcohol involvement in
opioid pain reliever and benzodiazepine drug abuse-related emergency department visits and drug-

Pain. Author manuscript; available in PMC 2019 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Schepis et al.

Page 10

related deaths - United States, 2010. MMWR Morbidity and mortality weekly report. 2014;
63(40):881-885. [PubMed: 25299603]

18Kamangar F, Dores GM, Anderson WF. Patterns of Cancer Incidence, Mortality, and Prevalence
Across Five Continents: Defining Priorities to Reduce Cancer Disparities in Different Geographic
Regions of the World. Journal of Clinical Oncology. 2006; 24(14):2137-2150. [PubMed:
16682732]

19Kremers HM, Larson DR, Crowson CS, Kremers WK, Washington RE, Steiner CA, Jiranek WA,
Berry DJ. Prevalence of Total Hip and Knee Replacement in the United States. The Journal of
Bone and Joint Surgery American volume. 2015; 97(17):1386-1397. [PubMed: 26333733]

20Kuerbis A, Sacco P, Blazer DG, Moore AA. Substance abuse among older adults. Clin Geriatr Med.
2014; 30(3):629-654. [PubMed: 25037298]

21Mansfield KE, Sim J, Jordan JL, Jordan KP. A systematic review and meta-analysis of the
prevalence of chronic widespread pain in the general population. Pain. 2016; 157(1):55-64.
[PubMed: 26270591]

22Maree RD, Marcum ZA, Saghafi E, Weiner DK, Karp JF. A Systematic Review of Opioid and
Benzodiazepine Misuse in Older Adults. Am J Geriatr Psychiatry. 2016; 24(11):949-963.
[PubMed: 27567185]

23Maust DT, Gerlach LB, Gibson A, Kales HC, Blow FC, Olfson M. Trends in Central Nervous
System-Active Polypharmacy Among Older Adults Seen in Outpatient Care in the United States.
JAMA internal medicine. 2017; 177(4):583-585. [PubMed: 28192559]

24McCabe SE, Boyd CJ. Sources of prescription drugs for illicit use. Addict Behav. 2005; 30(7):1342—
1350. [PubMed: 16022931]

25McCabe SE, Cranford JA, Boyd CJ, Teter CJ. Motives, diversion and routes of administration
associated with nonmedical use of prescription opioids. Addict Behav. 2007; 32(3):562-575.
[PubMed: 16843611]

26McCabe SE, Teter CJ, Boyd CJ, Schepis TS. Sources of Prescription Medication Misuse among
Young Adults in the United States: The Role of Educational Status. Journal of Clinical Psychiatry.
under review.

27Mowbray O, Quinn A. Prescription pain reliever misuse prevalence, correlates, and origin of
possession throughout the life course. Addict Behav. 2015; 50:22-27. [PubMed: 26093503]

280’Malley PM, Bachman JG, Johnston LD. Reliability and consistency in self-reports of drug use.
International Journal of Addiction. 1983; 18:805-824.

290Ifson M, King M, Schoenbaum M. Benzodiazepine use in the United States. JAMA Psychiatry.
2015; 72(2):136-142. [PubMed: 25517224]

30Qato DM, Manzoor BS, Lee TA. Drug-Alcohol Interactions in Older U.S. Adults. Journal of the
American Geriatrics Society. 2015; 63(11):2324-2331. [PubMed: 26503899]

31Rao JNK, Scott AJ. On chi-squared tests for multi-way tables with cell proportions estimated from
survey data. Annals of Statistics. 1984; 12:46-60.

32Research Triangle Institute2012 National Survey on Drug Use and Health: Methodology Report
Rockville, MD: United States Department of Health and Human Services. Substance Abuse and
Mental Health Services Administration. Center for Behavioral Health Statistics and Quality; 2013

33Rust K. Variance estimation for complex estimators in sample surveys. Journal of Official Statistics.
1985; 1(4):381.

34Schepis TS, Krishnan-Sarin S. Sources of prescriptions for misuse by adolescents: differences in
sex, ethnicity, and severity of misuse in a population-based study. J Am Acad Child Adolesc
Psychiatry. 2009; 48(8):828-836. [PubMed: 19564803]

35Schepis TS, McCabe SE. Trends in older adult nonmedical prescription drug use prevalence: Results
from the 2002-2003 and 2012-2013 National Survey on Drug Use and Health. Addict Behav.
2016; 60:219-222. [PubMed: 27163188]

36Substance Abuse and Mental Health Services AdministrationReliability of Key Measures in the
National Survey on Drug Use and Health Rockville, MD: 2010(Office of Applied Studies,
Methodology Series M-8, HHS Publication No. SMA 09-4425)

37Substance Abuse and Mental Health Services Administration2013 National Survey on Drug Use and
Health: Public Use File Codebook Rockville, MD: United States Department of Health and

Pain. Author manuscript; available in PMC 2019 August 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Schepis et al.

Page 11

Human Services. Substance Abuse and Mental Health Services Administration. Center for
Behavioral Health Statistics and Quality; 2014

38Substance Abuse and Mental Health Services AdministrationMethodological resource book section
10: Editing and imputation report Rockville, MD: Center for Behavioral Health Statistics and
Quality; 2016

39U.S. Department of Health and Human Services (HHS); Office of the Surgeon GeneralFacing
Addiction in America: The Surgeon General’s Report on Alcohol, Drugs, and Health Washington,
DC: HHS; 2016

40Volkow ND, McLellan TA, Cotto JH, Karithanom M, Weiss SR. Characteristics of opioid
prescriptions in 2009. JAMA. 2011; 305(13):1299-1301. [PubMed: 21467282]

41West NA, Dart RC. Prescription opioid exposures and adverse outcomes among older adults.
Pharmacoepidemiol Drug Saf. 2016; 25(5):539-544. [PubMed: 26660909]

42\West NA, Severtson SG, Green JL, Dart RC. Trends in abuse and misuse of prescription opioids
among older adults. Drug and Alcohol Dependence. 2015; 149:117-121. [PubMed: 25678441]

43Wu LT, Blazer DG. lllicit and nonmedical drug use among older adults: a review. J Aging Health.
2011; 23(3):481-504. [PubMed: 21084724]

44Yansaneh 1IS. Estimation of sampling errors for complex survey data New York, NY: United Nations
Secretariat, Statistics Division; 2003

Pain. Author manuscript; available in PMC 2019 August 01.



Page 12

Schepis et al.

sle[joq sa1eIs paiun = asn 810N

"SU0Y0d $T0Z-6002 'HNASN :82IN0S

(922-902) 912

(L'0v-0'6€) 8'6€

(S T7-0'07) 8°0F

(r82-022) L'L2

(L12-902) 2’12

(096-6'%€) 'S

asn 000'G.$ <

(0°2T-¥'ST) 2°9T

(5'81-2'LT) 8°LT

(9°2T-L9T) T'LT

(9°6T-t'8T) 0°6T

(0VT-v'€T) L'ET

(T°21-€'9T) L'9T

asn 666'7.-000'05$

(9zr-80v) L'TV

(r82-1'22) 8'L2

(g'82-v'12) 6°L2

(59e-0'5¢) L'5€

(6€€-6'2€) '€e

(6°06-0'0¢€) '0€

asn 666'67-000'0¢$

(r'T2-L'6T) 902

(Z’ST-0%T) 97T

LyT-LeT) TVT

(T81-0°2T) 9°LT

(52e-118) 8'TE

@ LT-TLT) VLT

asn 000°0¢$ >

awoou| Ajiwe

(o111 ET w111 CT (€111 T (ST2T VT (0z-81)6T (825212 [e1oeinniAl
(e'0-T0) 20 (r'0-z'0) €0 (S0-€0)v'0 (s0-€0)v'0 (S0-v0) ¥'0 (7'0-€0) 0 Japuels| d119ed-uelremeH
(S0-€0) ¥0 (90-v0) 50 (90-v'0) G0 (90-60) 50 (£0-90) 90 (L0-g0) 90 BMIIEN UBSE|Y/-URdLIBWY 3AITeN
(9e-92) 1€ (Sv-L€) 0 (€'9-¥'9) 8'S (89-6'9) €9 (rs-8v) TS (6'7-¥'v) L'y UBDLISWY/-UeISY
(8119 CL (2ot-26) ¢0T | (921-9'9T) T'2T | (T'T2-L'6T) ¥'0C (9°02-L'6T) T'OC (612012 ¥'12C outyeT]/otuedsiH
(e6-0'8)9'8 (211-90T) T'TT | (9¢T-L1T) 12T | (€€T-021) 92T (9v1-8€T) T¥T (Lv1-6€T) €91 UBDLISWY/-UedLiy

(2'99-€'99) Z'6L

(008-€'8L) 9°2L

(L°€9-1'29) 629

(£'65-1'L8) €85

(1°86-0°28) 9°2S

(9°95-+'58) 0°95

AMUYM

Ayouyyajeoey

Pain. Author manuscript; available in PMC 2019 August 01.

(6:95-0'59) 6'SS | (€25-8°09) L'15 | (L1509 T1S | (2 TS-8'6V) §0S (z05-€'6Y) L6V (e'6v-5'8Y) 6'8% X3S 9lewad
(10 %S6) % (12 %S6) % (12 %S6) % (12 %S6) % (12 %S6) % (12 %S6) %
LLT'ST ¥8e've 1.8'6Y 9ry'9e G78'90T 0¢6'€0T 8215 adwes
13p|o pue G9 s1eak $9—05 s1eak gy—Ge sIeak y£-97 (syinpe BunoA) sreahk Gz—8T | (s1uadssjope) saeak ,T-2T
dno.b abe Aq solydesbowapoldos
T a|qel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 13

Schepis et al.

*(dno4B s324n0s a|dn{NW 3y} Ul PapN|aUL 8q PUE) SaAIOW 3|dINLW 3SI0pUS PINOI S[ENPIAIPUL SB ‘9400T Uey) Ja1eaib 01 dn ppe suwnjod
'$$8] 10 GO0 JO [8A8]-C B 18 JayIp sy UsyMm palou AJuo suosLiedwod yim ‘suostiedwod ajdnjnw o) Pa1dalI00-1uoLIBjuog 818 pue AJID1UYI8/80BS PUR X3S 104 Pa||0J1U0d SuosLedwod asimired :SaI0N

"SMOY0d ¥T0Z—-600¢ 'HNASN :83IN0S

gq>po‘g>e

(L'y2-60) €S

(roe-8'L1) €2

(T22-96T) T'€C

(5ve-192) T0E

(eee-9'62) ¥'1E

(9°€z-¥'81) 602

$904nos ajdnnAl

S30UBIBYIP OU

(Tve-€9) SvT

(901-22) 9G

(8'01-89) 6L

(98-27) €9

(zo1-82)68

(S€T-¥0T) 6'TT

924n0s 1ayl0

2'g>4'a'pe

(gTZ-T€) 58

(L°1z-zsT) 802

(L'sz-€81) 81T

(6°26-2°02) 6°€E

(g8e-L%€) 9°9¢

(§°2T-L°€T) G'ST

paseyoind

pPag>)'e

(ror—6'1T) 2'€C

(7'56-8°0v) T'8¥

(2'85-9°09) ' 7S

(8'09-9'29) £'95

(T'65-G'%9) 895

(8'68-L7€) 2T'LE

SAIIR|2)/PUBLI WOJY 9314

e>p'

(8¥1-LT) €S

(0°21-09) 20T

(9679 Z'2L

(8T1-99) 68

(62T-¥01) 9TT

(§'ST-6'TT) 9°€T

uonduosald axey/ayL

Jap>q'e

(9°59-1'0¢€) L'Lv

(gov-v'2€) Z'6E

(e'v6-8'S2) 6'6C

(z1e-6'€2) 1’12

(§€z-102) 812

(e'52-8'T2) 5°€C

ueldIsAyd

spioido uondiaosaid

(12 %S6) %

(10 %S6) %

(10 %S6) %

(10 %S6) %

(10 %S6) %

(10 %S6) %

60T

L6S

120'C

¥5S'C

85507

¥.0'9

9z1s s|dwes

suostiedwo) asimared

(#)49pj0 pue 59

(8)saeak 19-05

(p)sseak 6y—5¢

(9)saeak y£-92

(a)(synpe BunoA) saesh Gz-8T

(e)(s1uaasajope) saeah ,T-2T

Author Manuscript

dnoub abe Aqg asnsiw pioido uondiiosaid yluow-ised ui pabebua asoy) Buowe asnsiw Joj uoIeaIpaw pIo1do JO $324N0S JO dJusjendld

¢ 9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Pain. Author manuscript; available in PMC 2019 August 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Schepis et al.

Table 3

Page 14

Sources of opioid medication for past-month misuse as a function of prescription opioid use disorder (POUD)
symptoms in adults aged 50 and older

POUD symptoms among misusers who did not POUD symptoms among misusers who used p-value
use diversion source diversion source
% (95% CI) % (95% CI)

Opioid Sources
Physician 35.7 (27.0-45.3) 52.2 (39.3-64.9) 0.03
Theft/fake prescription 43.1 (34.6-52.0) 36.4 (16.2-62.3) 0.63
Free from friend/relative 44.9 (35.4-54.9) 39.2 (27.8-51.8) 0.43
Purchased 36.7 (29.1-45.0) 68.1 (51.3-81.1) 0.0003
Other source 42.4 (34.5-50.7) 43.2 (20.1-69.6) 0.95
Multiple sources 37.9 (29.6-46.9) 64.5 (44.6-80.4) 0.01

Source: NSDUH, 2009-2014 cohorts.

Notes: Of those with POUD symptoms, 75/150 (50.4% [all percentages weighted]) used physician sources, 11/150 used theft/fake prescription
(7.9%), 59/150 used friends/relatives for free (39.7%), 41/150 used purchases (29.4%), 12/150 used other sources (7.4%) and 39/150 used multiple

sources (29.7%)
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