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Abstract

Background—There are no population-based studies of emergency department (ED) utilization
by individuals using prescription pain medications non-medically. We examined whether non-
medical use of prescription pain medications was independently associated with increased ED
utilization.

Corresponding Author Joseph W. Frank, Division of General Internal MedlcmehDepartment of Medicine, University of Colorado
School of Medicine, gt floor, Academic Office 1, Mailstop B180, 12631 E. 17t Avenue, Aurora, CO 80045, 303-724-7909 (phone),
303-724-2270 (fax), joseph.frank@ucdenver.edu.

Contributors

Concept and design (JWF, CL, IAB); data collection (JWF); data analysis (JWF); data interpretation (all authors); drafting of the
manuscript (JWF); critical revision of the manuscript for important intellectual content (all authors). JWF had full access to all the
data in the study and takes responsibility for the integrity of the data and the accuracy of the data analysis. All authors have approved
of the final article.

Conflicts of interest
No conflict declared.

Previous Presentations
We presented a preliminary version of these findings as an oral presentation at the Society of General Internal Medicine Meeting on
April 23, 2015 in Toronto, Canada.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Frank et al. Page 2

Methods—We conducted a retrospective analysis of a nationally representative sample of the
non-institutionalized, civilian U.S. population in the National Survey on Drug Use and Health,
2008-2013. We used multivariable logistic regression to examine the association between past
year ED utilization and non-medical use of prescription pain medications, defined as use of
medications “not prescribed for you or that you took only for the experience or feeling they
caused”.

Results—An estimated 10.5 million adults annually reported past year non-medical use (NMU)
of prescription pain medications, and 39%, or 4.1 million adults annually, also reported one or
more past year ED visits. After adjustment for sociodemographic and clinical characteristics,
adults with past year NMU of prescription pain medications had increased odds of past year ED
utilization (adjusted odds ratio 1.32; 95% confidence interval 1.24-1.41). In secondary analyses,
individuals with more frequent NMU had increased odds of ED utilization in unadjusted analyses,
but this association was attenuated with adjustment for the source of prescription pain medication
(i.e., physician, friend/family, other source).

Conclusions—Non-medical use of prescription pain medications is associated with increased
ED utilization. Further work is needed to identify the optimal role of ED settings in providing
screening, education, and treatment referral for individuals using prescription pain medications
non-medically.

Keywords
Opioid medications; Non-medical use; Emergency Department; Health services research

1. BACKGROUND

In the past decade, prescribing of opioid medications in the United States has quadrupled
(Paulozzi et al., 2011). As the availability of opioid medications has increased so too have
rates of opioid-related adverse health outcomes such as opioid overdose and opioid use
disorders. Every day, 46 Americans die from an overdose related to prescription opioid
medications (Frieden, 2014). In one study, a majority of prescription opioid-related overdose
deaths involved the non-medical use of prescription opioids, defined as use without a
prescription or use not as prescribed (Hall et al., 2008).

In an effort to describe morbidity associated with opioid medication use, several recent
studies have examined Emergency Department (ED) visits related to the complications of
opioid use (Cai et al., 2010). Hasegawa et al. (2014) reported that the rate of ED visits for
opioid overdose (including heroin) quadrupled from 1993-2010. Yokell et al. (2014)
estimated that prescription opioids accounted for nearly four times as many ED visits as
heroin in 2010 nationally. More broadly, in 2011, there were an estimated 500,000 ED visits
related to non-medical use of prescription pain medications and another 121,000 ED visits
involving individuals seeking detoxification from prescription pain medications, an increase
of 286% and 348% respectively compared to 2004 (2013b). These studies highlight the
multiple pathways to opioid-related ED utilization. However, they have relied on visit-based
data extracted from medical records and are limited in their ability to assess patient-reported
data on behaviors related to non-medical use of prescription medications.
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Therefore, the objectives of this work were to examine utilization of ED services among a
nationally representative sample of adults and its association with past year non-medical use
of prescription pain medications. We hypothesized that past year non-medical use of
prescription pain medications would be independently associated with ED utilization and
that this association would be strongest among adults with more frequent non-medical use.

2. METHODS

2.1. Data source

We analyzed data from the 2008 through 2013 National Survey of Drug Use and Health
(NSDUH) public use files (2009; 2010; 2011; 2012; 2013a; 2014). The NSDUH is an annual
cross-sectional survey that provides nationally representative estimates of substance use and
other health-related behaviors among members of the non-institutionalized U.S. civilian
population aged 12 years or older. The NSDUH sampling frame includes residents of
households or non-institutional group quarters, persons without permanent residence (i.e.,
homeless people in shelters) and civilians living on military bases. The survey uses a 50-
state design with an independent, multistage area probability sample for each state. The
NSDUH contains sample weights for each respondent, which account for selection
probability, adjust for nonresponse, and enable nationally representative estimates for all
aspects of the survey. We restricted our analysis to adult respondents aged 18 years and
older. The NSDUH has an annual sample size of approximately 70,000 respondents. The
public use dataset includes data on approximately 55,000 respondents, of whom two-thirds
are aged 18 years and older. We aggregated data across 6 survey years (2008-2013) to
increase the sample size of this population, resulting in a final sample of 228,556 adult
respondents.

The NSDUH uses a combination of computer-assisted personal interviewing conducted by a
trained interviewer and audio computer-assisted self-interviewing (ACASI). ACASI
provides respondents with a private and confidential means of responding to questions in
order to maximize validity of reporting of sensitive behaviors such as substance use (Turner
et al., 1998). Interviews are conducted in either English or Spanish and take approximately 1
hour to complete. Respondents receive $30 for completing the survey. From 2008 to 2013,
the response rate was between 74% and 76%. The NSDUH imputes missing responses for
the files made available for public use, and these imputed data were included in study
analyses, when available. The NSDUH is sponsored by the Center for Behavioral Health
Statistics and Quality within the Substance Abuse and Mental Health Services
Administration (SAMHSA) and is conducted by RTI International, Research Triangle Park,
North Carolina (2009; 2010; 2011; 2012; 2013a; 2014). Additional details are available
online (http://www.samhsa.gov/data/population-data-nsduh).

NSDUH data are de-identified and publicly available. All survey respondents provide
informed consent prior to participation. Conduct of the NSDUH was approved by the
Research Triangle Institute’s Institutional Review Board. This analysis was reviewed by the
Colorado Multiple Institutional Review Board and determined to be Non-Human Subjects
Research.
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2.2. Main measures

Our main outcome variable was self-reported past year ED utilization. We created a
dichotomous past year ED utilization variable based on non-zero responses to a single
survey question, “During the past 12 months... how many different times have you been
treated in an emergency room for any reason?” Our primary explanatory variable was self-
reported past year non-medical use (NMU) of prescription pain medications, defined as used
of prescription pain medications that were “not prescribed for you or that you took only for
the experience or feeling they caused.” We created a dichotomous variable to identify
individuals reporting any past year non-medical use of prescription pain medications.

In secondary analyses, we categorized respondents’ self-reported frequency of past year
NMU of prescription pain medications as 1-29 days, 30-99 days, 100-199 days or 200-365
days consistent with prior definitions of frequency of non-medical use (Jones, 2012; Jones et
al., 2014). We hypothesized that more frequent NMU would increase exposure to the risks
of opioid medications and therefore increase ED utilization related to opioid-related adverse
events.

We also specified two additional patient-reported measures that were deemed potentially
relevant to ED utilization among individuals using prescription pain medications non-
medically, 1) source of prescription pain medications used non-medically, and 2) past year
opioid withdrawal symptoms. First, we created three mutually exclusive categories to
characterize respondents’ most recent source of prescription pain medications: 1) one or
more physicians; 2) friends or family; or 3) all other sources (i.e., theft, purchase from drug
dealer) (Becker et al., 2011; Wang et al., 2014). Second, we created a dichotomous variable
to identify individuals reporting past year opioid withdrawal symptoms. Respondents were
asked whether they had experienced at least 3 of 9 opioid withdrawal symptoms after cutting
back or stopping prescription pain medications. These symptoms included feeling kind of
blue or down; vomiting or feeling nauseous; having cramps or muscle aches; having teary
eyes or a runny nose; feeling sweaty, having enlarged eye pupils, or having body hair
standing up on your skin; having diarrhea; yawning; having a fever; or having trouble
sleeping.

2.3. Study covariates

A priori, we identified sociodemographic and clinical characteristics which may confound
the association of interest. Sociodemographic variables included gender, age, race/ethnicity,
marital status, education, employment, insurance status, family income and rural residence.
Clinical characteristics included self-reported health status, dichotomized as ‘excellent/very
good/good health’ versus “fair/poor health.” Serious psychological distress was defined as a
score =13 on the K6 Psychological Distress Scale, a validated screening tool for serious
mental illness (Kessler et al., 2003). Substance use characteristics included past year abuse
or dependence of: 1) alcohol; 2) cannabis; and 3) other illicit drugs (including heroin,
cocaine, hallucinogens and inhalants), based on diagnostic criteria for substance abuse and
dependence as specified in the Diagnostic and Satistical Manual of Mental Disorders, 4th
edition (DSM-1V). We created a variable to identify self-reported past year non-medical use
of prescription sedative, tranquilizer or stimulant medications. Past month nicotine
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dependence was based on meeting criteria from the Nicotine Dependence Syndrome Scale
or a single question from the Fagerstr m Test of Nicotine Dependence (Heatherton et al.,
1991, 1989; Shiffman et al., 2004).

2.4, Statistical analyses

We used the chi-square (x2) test to examine differences in respondent characteristics,
stratified by past year non-medical use of prescription pain medications. For our primary
analysis, we used logistic regression to characterize the independent association between
NMU of prescription pain medications and ED utilization among all adult survey
respondents. We present staged model results to provide context on the role of
sociodemographic characteristics, health status and substance use in the association of
interest. Model 1 was adjusted for age, gender, race/ethnicity, education, insurance, family
income, employment, marital status, rural location, and survey year; Model 2 was
additionally adjusted for self-rated health and past year serious psychological distress; and
Model 3 additionally adjusted for substance use variables. In subgroup analyses, we
replicated Model 3 within pre-specified, clinically relevant subgroups.

In secondary analyses, we calculated unadjusted rates of past year ED utilization stratified
by key variables of interest (i.e., frequency of non-medical use). We created a logistic
regression model to characterize the association between increasing frequency of NMU of
prescription pain medications and ED utilization. In addition to the covariates included in
our full primary model, we adjusted for past year opioid withdrawal symptoms (Model 4)
and source of prescription pain medications (Model 5) to characterize to contributions of
opioid withdrawal and medication seeking to the association of interest. We report all model
results as adjusted odds ratios (AOR) and 95% confidence intervals (CI).

All analyses were performed as recommended by SAMHSA and used the Surveyfreq,
Surveylogistic, and Surveymeans procedures in SAS 9.4 (SAS Institute Inc., Cary, NC,
USA) to account for the complex sampling design of the NSDUH. All statistical tests were
two-sided and were considered statistically significant when P<0.05.

3. RESULTS

The study sample consisted of 228,556 adult respondents, representing an estimated 231
million civilian, non-institutionalized adults in the United States. An estimated 10.5 million
American adults annually, or 4.6% of the adult population (95% CI 4.4%-4.7%), reported
past year non-medical use of (NMU) of prescription pain medications. Adults with past year
NMU of prescription pain medications were more likely to be young, male, white, publicly
insured or uninsured, and unemployed compared with adults without past year NMU (Table
1). Adults with past year NMU were also more likely to report serious psychological
distress, to report non-medical use of other prescription medications and to meet criteria for
alcohol, cannabis or other illicit drug use disorder diagnoses.

Adults with past year NMU of prescription pain medications were more likely to have
visited the ED in the past year compared to adults without past year NMU (39.1% vs.
27.5%; P<0.001). From 2008-2013, an estimated 4.1 million U.S. adults annually reported
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both past year NMU of prescription pain medication and one or more ED visits. In
multivariable modeling, NMU of prescription pain medications was independently
associated with past year ED utilization (AOR 1.32; 95% CI 1.24-1.41; Table 2). Among
the other substance use variables examined, past year illicit substance use disorder (AOR
1.41; 95% CI 1.20-1.67), past year nicotine dependence (AOR 1.29; 95% CI 1.23-1.34) and
past year alcohol use disorder (AOR 1.09; 95% CI 1.03-1.15) were each independently
associated with past year ED utilization. In subgroup analyses, NMU of prescription pain
medications was independently associated with ED utilization in multiple subgroups (Figure
1) except for among individuals aged 50 or older, individuals with other insurance (i.e.,
Veterans Affairs) and individuals meeting criteria for an illicit substance use disorder.

In secondary analyses, individuals with more frequent past year NMU of prescription pain
medications were more likely to report past year ED utilization. This relationship exhibited a
‘dose-response’ relationship with past year ED utilization increasing incrementally with
increasing NMU (Figure 2). In multivariable models, this association persisted with
adjustment for sociodemographic characteristics, health status, substance use and opioid
withdrawal (Table 3; Models 1-4). However, after adjustment for source of prescription
pain medications (Table 3; Model 5), NMU was not significantly associated with ED
utilization at any level of NMU frequency compared to no past year NMU. In this model, a
physician source of prescription pain medications used non-medically was significantly
associated with past year ED utilization (AOR 2.44; 95% CI 1.75-3.39) compared to adults
without past year NMU.

4. DISCUSSION

In this study, we examined the association between NMU of prescription pain medications
and ED utilization in a nationally representative sample. The 10.5 million U.S. adults with
past year NMU of prescription pain medications were significantly more likely to report past
year ED utilization. After adjusting for important sociodemographic and clinical factors, we
identified an independent association between past year NMU of prescription pain
medications and ED utilization. In secondary analyses, the association between NMU of
prescription pain medications and ED utilization was noted in several subgroups.

We estimate that 4.1 million U.S. adults report both past year NMU of prescription pain
medications and one or more past year ED visits. This estimate is substantially higher than
existing visit-based estimates of ED utilization directly attributed opioid medications (i.e.,
overdose or detoxification). By comparison, in 2010, there were an approximately 136,000
ED visits nationally related to opioid overdose with 84% of these visits potentially involving
prescription opioids (Yokell et al., 2014). In the most recent data available from the Drug
Abuse Warning Network in 2011, there were 121,000 ED visits nationally involving
individuals seeking detoxification from prescription pain medications, and 500,000 visits
related to non-medical use of prescription pain medication (SAMHSA, 2013b). These prior
estimates include only those visits in which an opioid-related adverse health outcome was
diagnosed and documented and so likely underestimate the full impact of non-medical use of
opioids on ED utilization. First, self-reported ED utilization in the NSDUH also includes
opioid-related adverse events that were not diagnosed by ED providers. For example, receipt
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of high-dose opioid medications has previously been linked to injuries due to motor vehicles
and fractures (Gomes et al., 2013; Saunders et al., 2010). Such adverse events may also
result from NMU of prescription pain medications, but this link may not be identified in
busy ED settings. Second, our estimate may also include ED visits intended to obtain
prescription pain medications for non-medical use and visits related to pain in which
prescribed medications were subsequently used non-medically. From NSDUH data, we
cannot determine the relative proportions of these different visit types. Future approaches
should consider incorporating more detailed assessments of healthcare utilization in national
surveys such as the NSDUH and developing more sophisticated tools for identifying opioid-
related visits in analyses of existing medical record data.

Our estimate of self-reported ED utilization by adults with past year NMU of prescription
pain medications also includes ED visits that were not related to NMU. Importantly, these
visits may still provide opportunities for screening, patient education, intervention or referral
to treatment. The feasibility and effectiveness of ED-based programs to screen for, intervene
on or prevent NMU of prescription pain medications require further study.

In our secondary analysis, we identified an association between a physician source of
prescription pain medications and increased ED utilization, and this association fully
accounted for the apparent ‘dose-response’ effect of increasing NMU frequency. This
finding may reflect riskier use and higher rates of opioid-related adverse events by
individuals obtaining prescription pain medications from physicians compared to those
obtaining medications from other sources. Prior work has shown that a physician source is
associated with more frequent non-medical use and is a common source among patients in
treatment programs (Brands et al., 2004; Rosenblum et al., 2007). Alternatively, the link
between increased ED utilization and a physician source may represent attempts to obtain
opioid medications. While the rate of ED visits involving pain complaints remained stable
from 2001 to 2010, an opioid medication was administered in the ED or prescribed at
discharge in 31% of all ED visits nationally in 2010, up from to 21% in 2001 (Chang et al.,
2014; Mazer-Amirshahi et al., 2014). In a more recent study, approximately 1 in 6 patients
discharged from the ED received an opioid medication at discharge (Hoppe et al., 2015).
The safe and effective management of pain remains challenging, and non-pharmacologic
pain management options are not adequately accessible (Coffin and Banta-Green, 2014).
Evidence-based tools and accessible pain care resources are needed to support clinicians’
ability to accurately diagnose and treat pain in ED settings. Similarly, integration of
prescription drug monitoring programs into routine clinical care and accessible substance
use disorder treatment services may support providers’ efforts to identify and appropriately
care for patients seeking opioid medications for non-medical use (Gugelmann and Perrone,
2011).

Although past year opioid withdrawal was reported by a minority of respondents, this
experience was significantly associated with ED utilization in our secondary analysis.
Opioid withdrawal symptoms may drive ED utilization for individuals seeking symptom
management, referral to treatment, or additional opioid medications. In the context of
increasing scrutiny on the supply of prescription opioid medications and rising rates of
heroin use (Cicero et al., 2014; Dart et al., 2015; Unick et al., 2013), opioid withdrawal
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symptoms may also play a role in an individual’s transition from prescribed to illicit opioids.
Well-meaning efforts to prevent the adverse health effects of prescription pain medications
will continue in the years ahead, and their consequences, both intended and unintended,
warrant ongoing examination.

Our findings should be interpreted in the context of the limitations of our study. First, data
on non-medical use of prescription opioid medications and ED utilization were self-
reported. Underreporting of non-medical use may be present. Perceived “medical use” of
prescription pain medications and associated adverse health outcomes are not captured in
this dataset. Both would lead to an underestimation of the population-level impact of
prescription pain medications and would be expected to bias our findings toward the null.
Self-reported past year ED utilization could not be verified with other data sources such as
medical record or claims data. Second, the survey is cross-sectional and does not provide
longitudinal follow-up of individual respondents. We cannot attribute causality nor can we
determine the timing of reported events. We believe that whether non-medical use of
prescription pain medications occurred before or after ED utilization, study findings identify
a problem in need of attention. Third, as survey data are observational, we cannot exclude
residual confounding. Importantly, though we did adjust for self-reported health status and
psychological distress, pain is not assessed by the NSDUH. Untreated or inadequately
treated pain may drive both ED utilization and non-medical use of prescription pain
medications. Further study of this issue will benefit from the inclusion of patient-reported
data on pain and pain-related function. Fourth, as the survey does not collect information for
specific ED visits, we are not able to examine the reason for individual encounters. We
cannot ascertain whether individual ED visits were related to NMU or explore the
mechanism of NMU-related ED visits. Opioid overdose, requests for detoxification or
requests for pain medications pose different clinical challenges and will require different
interventions. Finally, the NSDUH does not collect data on specific pain medications used
non-medically in the past year and so estimates of past year non-medical use include both
opioid and non-opioid pain medications. Among NSDUH respondents reporting past year
non-medical use of pain medications, >96% reported a lifetime history of using an opioid
medication non-medically, which likely account for the vast majority of reported past year
non-medical use.

Healthcare, public health and policy interventions to prevent harms related to opioid pain
medications continue to gain momentum. In March 2015, the U.S. Department of Health and
Human Services announced an initiative to expand education, prevention and treatment
(HHS, 2015). In April, the Centers for Disease Control and Prevention launched a new
public awareness campaign to address what it calls a “prescription painkiller overdose
epidemic” (CDC, 2015). Given the level of contact with ED settings by individuals with
recent NMU of prescription pain medications documented in this study, ED settings should
be integral part of these efforts. Recent studies of ED-based interventions for problematic
drug use have yielded mixed results (Bogenschutz et al., 2014; D'Onofrio et al., 2015). In
both studies, a minority of participants reported prescription opioids as the primary
substance of abuse. Evidence-based strategies for ED-based screening, education and
treatment referral are needed and should specifically target high-risk prescription pain
medication use. Whether related to an opioid-related adverse event, opioid withdrawal or a
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request for pain medication, these visits present an important opportunity to engage and
education patients. Additionally, with growing evidence to guide treatment of prescription
opioid use disorder in other clinical settings (Fiellin et al., 2014), work is also needed to
support coordination of care between ED, pain management and substance use treatment
settings.
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Highlights

e We analyzed non-medical use (NMU) of prescription pain medications and
emergency department (ED) use nationally in US.

e 0.5 million U.S. adults annually used prescription pain medications non-
medically.

e Past year NMU of prescription pain medications increased odds of past year ED
use.

«  Physician source of pain medications significantly associated with ED use.
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Adj. OR (95% CI)
Full Cohort (N=228,556)
Any Past Year NMU - 1.32 (1.24-1.41)
Male gender (N=106,661)
Any Past Year NMU - 1.34 (1.25-1.44
Female gender (N=121,895)
Any Past Year NMU —— 131 (1.19-1.44)
Age 18-25 (N=112,665)
Any Past Year NMU el 1.40 (1.31-1.50)
Age 26-34 (N=33,594)
Any Past Year NMU — 1.42 (1.23-1.64)
Age 35-49 (N=46,424)
Any Past Year NMU — 1.21 (1.05-1.39)
Age 50 or older (N=35,873)
Any Past Year NMU T— 1.20 (0.94-1.52)
White (N=143,447)
Any Past Year NMU - 1.27 (1.18-1.37)
Black (N=28,708)
Any Past Year NMU _—— 1.40 (1.09-1.8)
Hispanic (N=36,308)
Any Past Year NMU —_—— 1.40 (1.15-1.71)
Other race (N=20,093)
Any Past Year NMU — 1.66 (1.21-2.28)
Private insurance (N=136,817)
Any Past Year NMU - 1.21 (1.13-1.30)
Medicare/Medicaid (N=33,083)
Any Past Year NMU —_— 1.37 (1.14-1.65)
Other insurance (N=10,942)
Any Past Year NMU -T—— 1.26 (0.93-1.71)
Uninsured (N=47,714)
Any Past Year NMU — 1.51 (1.31-1.75)
No Serious Psych. Distress
Any Past Year NMU ol 1.36 (1.25-1.46)
Past Year Serious Psych Distress
Any Past Year NMU —— 1.23 (1.09-1.39)
No Illicit SUD
Any Past Year NMU .- 1.33 (1.24-1.42)
Illicit SUD
Any Past Year NMU b o 1.11 (0.84-1.48)
0.5

Figure 1.
Subgroup Analyses of Non-Medical Use of Prescription Pain Medications and Emergency

Department Utilization, NSDUH 2008-2013

NMU=Non-medical use; SUD=Substance use disorder. All models adjusted for age, gender,
race/ethnicity, education, insurance, family income, employment, marital status, rural
location, survey year, self-rated health, past year serious psychological distress, abuse or
dependence of alcohol, cannabis, and other illicit drugs (heroin, cocaine, hallucinogens and
inhalants), non-medical use of other prescription medications, and nicotine dependence.
Referent=Individuals without past year non-medical use in specified subgroup.
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Figure 2.

Unadjusted Past Year Emergency Department Utilization Among Adults with Past Year
Non-Medical Use of Prescription Pain Medications, NSDUH 2008-2013 (N=16,846)
ED=Emergency Department. Unadjusted past year Emergency Department utilization
stratified by frequency of past year non-medical use, past year opioid withdrawal symptoms,
and source of prescription pain medications used non-medically.
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Characteristics of United States, Civilian, Non-Institutionalized Adults by Past Year Non-Medical Use of
Prescription Pain Medications, NSDUH 2008-2013 (N=228,556)

Past Year Non-Medical Use of

No Past Year Non-Medical Use

Prescrlptlo?l\fjig'm%t)jlcanons, % (N=211,710) P

Age (years) <.001

18-25 34% 14%

26-34 25% 15%

35-49 25% 27%

50+ 15% 44%
Male sex 56% 48% <.001
Race/ethnicity <.001

White 71% 67%

Black 9% 12%

Hispanic 14% 14%

Other race? 5% 7%
Insurance status <.001

Private 54% 67%

Medicare/Medicaid 14% 14%

Other insuranceP 4% 4%

Uninsured 27% 15%
High school graduate 83% 86% <.001
Unemployed 11% 5% <.001
Fair/poor health status 14% 13% 0.22
Serious psychological distress® 28% 10% <.001
Substance used

Other illicit SUD 7% 0.3% <.001

Alcohol use disorder 29% 6% <.001

Cannabis use disorder 11% 1% <.001

Other prescription drug NMU 34% 2% <.001

Nicotine dependence 33% 13% <.001
Frequency of NMU

200-365 days 8% -

100-199 days 10%

30-99 days 20%

1-29 days 62%
Past year opioid withdrawal symptoms 14%
Source of prescription pain medications

Physician 20%
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Past Year Non-Medical Use of

Prescription Pain Medications, % No Past Year Non-Medical Use

(N=16,846) (N=211,710)
Family or friends 65% -
Other source 15%

NSDUH=National Survey on Drug Use and Health. NMU=Non-medical use. 228,556 respondents represent 231 million adults in the United States
annually.

aOther race was most commonly Asian (69% of category), more than 1 race (19%), Native American (7%), Native Hawaiian (5%).
bOther insurance includes Tricare/Veterans Affairs/Champus (32% of category) and other health insurance (68%).

CSerious psychological distress defined as a score =13 on K6 Psychological Distress Scale.

dAbuse or dependence diagnoses based on Diagnostic and Satistical Manual of Mental Disorders, 4th edition.

eOther illicit drugs includes cocaine, heroin, hallucinogens and inhalants.

Other prescription drug’ includes sedatives, tranquilizers and stimulants.
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Association Between Non-Medical Use of Prescription Pain Medications and Emergency Department
Utilization, NSDUH 2008-2013 (N=228,556)

Past Year ED Utilization

Unadjusted

Model 1

Model 2

Model 3

QOdds Ratio, 95% CI

Adjusted OR, 95% ClI

Adjusted OR, 95% ClI

Adjusted OR, 95% CI

Non-medical use of prescription
pain medications

1.69 (1.60-1.79)

1.60 (1.52-1.70)

1.45 (1.38-1.53)

1.32 (1.24-1.41)

Age (years)

18-25

REF

REF

REF

REF

26-34

1.24 (1.20-1.28)

1.25 (1.19-1.31)

0.86 (0.82-0.90)

0.85 (0.81-0.88)

35-49

1.10 (0.96-1.05)

1.10 (1.04-1.15)

0.72 (0.69-0.76)

0.71 (0.68-0.75)

50+

0.86 (0.82-0.90)

0.96 (0.92-1.01)

0.74 (0.70-0.78)

0.75 (0.71-0.78)

Male sex

1.23 (1.19-1.28)

117 (1.13-1.22)

1.16 (1.12-1.20)

1.18 (1.13-1.22)

Race/ethnicity

White

REF

REF

REF

REF

Black

1.65 (1.58-1.72)

1.39 (1.33-1.45)

1.42 (1.36-1.48)

1.45 (1.39-1.51)

Hispanic

0.99 (0.94-1.05)

0.84 (0.80-0.89)

0.84 (0.79-0.89)

0.88 (0.83-0.93)

Other race

0.76 (0.71-0.81)

0.75 (0.70-0.80)

0.74 (0.70-0.80)

0.76 (0.71-0.82)

Insurance status

Private

REF

REF

REF

REF

Medicare/Medicaid

2.29 (2.18-2.40)

1.67 (1.58-1.77)

1.49 (1.40-1.58)

1.46 (1.38-1.55)

Other insurance

1.46 (1.38-1.55)

1.27 (1.20-1.36)

1.20 (1.12-1.28)

1.18 (1.10-1.26)

Uninsured

1.28 (1.23-1.33)

1.01 (0.96-1.06)

0.98 (0.93-1.03)

0.95 (0.90-0.99)

High school graduate

0.62 (0.59-0.64)

0.77 (0.70-0.80)

0.84 (0.80-0.88)

0.86 (0.82-0.90)

Family income

<$20,000

REF

REF

REF

REF

$20,000-49,999

0.70 (0.67-0.72)

0.86 (0.83-0.90)

0.91 (0.87-0.95)

0.91 (0.87-0.95)

$50,000-74,999

0.54 (0.52-0.57)

0.75 (0.71-0.79)

0.81 (0.77-0.86)

0.82 (0.78-0.87)

>$75,000

0.44 (0.42-0.46)

0.66 (0.62-0.69)

0.73 (0.69-0.77)

0.74 (0.70-0.78)

Unemployed

1.34 (1.25-1.43)

1.10 (1.03-1.17)

1.16 (1.04-1.18)

1.14 (1.09-1.19)

Good health status

0.40 (0.39-0.42)

0.50 (0.48-0.52)

0.51 (0.49-0.53)

Serious psych. distress

2.13 (2.03-2.23)

1.67 (1.59-1.75)

1.60 (1.53-1.68)

Substance use

Other illicit SUD

258 (2.22-3.00)

1.41 (1.20-1.67)

Alcohol use disorder

1.30 (1.23-1.38)

1.09 (1.03-1.15)

Cannabis use disorder

1.73 (1.58-1.89)

1.07 (0.97-1.19)

Other prescription drug NMU

1.56 (1.45-1.67)

1.06 (0.96-1.16)

Nicotine dependence

1.69 (1.63-1.76)

1.29 (1.23-1.34)

NSDUH=National Survey on Drug Use and Health; ED=Emergency Department; OR=0dds ratio; Cl=confidence interval; SUD=substance use
disorder; NMU=non-medical use. Model 1 adjusted for age, gender, race/ethnicity, education, insurance, family income, employment, marital
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status, rural location, and survey year. Model 2 includes Model 1 plus self-rated health and past year serious psychological distress. Model 3
includes Model 2 plus abuse or dependence of alcohol, cannabis, and other illicit drugs (heroin, cocaine, hallucinogens and inhalants), non-medical
use of other prescription medications, and nicotine dependence.

Drug Alcohol Depend. Author manuscript; available in PMC 2016 December 01.



Page 19

Frank et al.

‘suolrealpaw ured uondiiosaid 4o 821nos pariodal-41as snid ¢ [9POIA S3pN|aUL G |9POIA “swodwiAs [emelpyim pioido Jeak ised snid € |9poIA SapN|aul 7 [9POIA “aduspuadap

3UN021U pue ‘suoiiealpaw uondiasald Jaylo Jo asn [eaIpaw-uou ‘(Sjuejeyul pue suafioulanjfey ‘auredod ‘uloay) sBnip 1191111 JaYI0 pue ‘siqeuurd ‘|oyodfe Jo aduspuadap Jo asnge snid g [9POIA Sapnjoul
€ [9POIN "SSaisIp [ea16ojoydaAsd snowias Jeak 1sed pue yieay pares-41as snid T [9POIAl SBPNJOUIL Z [9POIAl “JeaA ABAINS pue ‘UOITeIO| [eAnJ ‘Sn1els [elew ‘QuawAoldwa ‘Bwodul Ajiwey ‘8oueInsul ‘UoILINPa
‘Ao1uyysyaael ‘1apuab ‘abe Joy paisnipe T [9pOA “ash [ed1pal-UON=NIAIN ‘[eAI81UI 80USPIU0I=]D ‘Oliel SPPo=yO ‘Juawpedag Aousbiawg=a3 ‘yyeaH pue asn Bnig uo AsAInS JeuoireN=HNASN

434

434

NIAIN Jeak 1sed oN

(S8'T-L0T) TV'T

(¥6'T-0ST) TL'T

924Nn0Ss I18Y10

(08'1-€6'0) 0T

(eSTYET) EV'T

spually 1o Ajiwe4

(6£€-SLT) ¥7'C

(Lze-6£72)6LC

ueldIsAyd

suoledIpaw
ured uondiaosaid Jo 80un0s

(06'T-8€'T) 29°T

(68'T-6£T) 29°T

(86°¢-€T€) £5°€

swoidwAs [emeapynim proido Jeak 1sed

434

434

434

434

434

434

NIAIN Jeak 1sed oN

(60°T-95°0) 82°0

(S21-90T) ST'T

(82'1-60'T) 8T'T

(9g1T-9T'T) 92°T

Ly 1-62T) 92T

(67'1-L2T) 8E'T

sAkep 62T

(52'1-99'0) 16'0

(85'T-02'T) 8€'T

(0L T-1€T) 67T

(98'1-87'T) 99°T

(S0z-v91) €8T

(92'2-08'1) 102

skep 66-0€

(€2'1-65°0) 58°0

(09 T-TTT) ¥E€'T

(28'1-82T) €S'T

(80°Z-67'T) 9L°T

(s7'2-82'1) 60°C

(¥8'2-502) T2

sAep 66T-00T

(S5'1-92°0) 80°T

(L0Z-8€T) 69°T

(05'2-12'1) L02

(¥6'2-902) 97’2

(T7'e-07'2) 98°C

(L6'€-0L72) 0C'€

sAep G9€-002

NIAIN 40 Aouanbai4

1D %56 ‘4O paisnipy

1D %56 ‘1O paisnipy

1D %56 ‘1O paisnipy

1D %56 ‘4O paisnipy

1D %56 1O paisnipy

1D %56 ‘0ley sppPO

S [9POIN

¥ I3PON

€ I3POIN

¢ [SPOIN

T ISPOIN

paisnipeun

uolyezijnn g3 JeaA ised

(955'822=N) £T02-8002 HNASN ‘uonezi|nN waiedsq Aoushiaw3 pue suoleIIPa|A uled Uondlasald Jo asn [edIPSIN--UON Jo Adusnbai

Author Manuscript

€9l|qel

Author Manuscript

Author Manuscript

Author Manuscript

Drug Alcohol Depend. Author manuscript; available in PMC 2016 December 01.



