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Examining the Relationship Among Opioid Misuse, Disability, and Employment
Abstract
Background: Epidemiological data indicates that the rise of the opioid epidemic coincided with
the aging of the United States population and changes in labor force participation, especially
among older adults. Past research has found that around 40% of all disabled Medicare
beneficiaries under the age of 65 are prescribed opioids by a doctor, and that it is estimated that
up to one in five may engage in daily use. Persons with disabilities face barriers for returning to
work, which are compounded by risk factors from their opioid use. Methods: Using a population
health sample of U.S. adults (n=38,282) from the National Survey on Drug Use and Health, this
study investigated the associations of non-medical prescription opioid use, psychological
distress, mental health functional impairment, activities of daily living limitations, and self-rated
health with unemployment due to disability. Subgroup analyses were conducted to examine
similarities and differences for persons at high risk for disability compared to those not at high
risk. Generalized structural equation modeling (GSEM) was conducted to examine the direct and
indirect effects of opioid misuse on unemployment due to disability, with 1) psychological
distress, 2) mental health functional impairment, 3) poor self-rated health, and 4) activities of
daily living (ADL) limitations as mediating variables. Results: Four point six percent of the
study sample reported non-medical prescription opioid use (NMPOU) within the past year, and
more NMPOU users were unemployed due to disability than non-users (Users: 7%, Non-users,
5%, p<.05). Findings revealed that there was no direct effect from NMPOU to unemployment
due to disability, when controlling for all other variables (OR=1.09, p=0.66, 95% CI: 0.74, 1.61).
Although NMPOU was more prevalent for those at high risk for disability, no subgroup
differences in the relationship of NMPOU to unemployment due to disability was observed for
those at high risk and those not at risk for disability. Indirect effects of NMPOU to
unemployment due to disability were observed through 1) Poor Health, 2) ADL limitations, 3)
World Health Organization Disability Assessment Schedule (WHODAS), and 4) Kessler
Psychological Distress Scale (K6) as mediating variables. Discussion and Implications: As the
opioid epidemic continues, it is crucial that systems of care identify opportunities for
collaboration and innovation to help persons who are at risk for problems related to opioid use.
Understanding these pathways are vital for developing prevention and intervention programs
aimed at decreasing the burden of new disabled beneficiaries, and assisting current disabled
beneficiaries to successfully transition back into the workforce.
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Background
In 2017, the U.S. Department of Health and Human Services declared the opioid crisis a
public health emergency (U.S. Department of Health and Human Services [HHS], Office of the
Secretary, 2017). Sales of prescription opioids increased 400 percent from 1999 to 2014 (Centers
for Disease Control and Prevention [CDC], 2017) and, although the amount of opioid pain
relievers prescribed peaked in 2010 (Guy et al., 2017), the prevalence of opioid use disorders,
frequency of use, and related mortalities have continued to rise (Han, Compton, Jones, & Cai,
2015). In 2015, 91.8 million U.S. adults were prescribed an opioid pain reliever, and 11.5 million
misused them and 1.9 million had an opioid-use disorder (Han et al., 2017). Findings from
epidemiological data (CDC, 2016, 2017) indicate that the rise of the opioid epidemic coincided
with the aging of the “baby boom” generation who were amidst their most disability-prone years
from 1990 and 2011 (Purcell, 2016; U.S. Social Security Administration [SSA], 2018). As the
population ages, the proportion of persons with disabilities increases (Kraus, 2017) resulting in
more people applying for and receiving Social Security disability benefits (SSA, 2017a). Persons
35 to 49 years old represent an important segment of the labor market, and they are the most
likely age cohort to be prescribed opioids (Rasu & Knell, 2017). Those with disabilities face
barriers in the process of returning to work, which are compounded by risk factors from their
opioid use (Wyman, 2017).
Although the opioid epidemic has been recognized as a public health emergency, there
continues to be a dearth of knowledge on the impact of prescription opioid use on disability,
rehabilitation, and work for Social Security disability beneficiaries. Past research has found that
around 40% of all disabled Medicare beneficiaries under the age of 65 are prescribed opioids by
a doctor, and that it is estimated that up to one in five may engage in daily use (Morden et al.,
2014). Although additional state-controlled substance laws have been enacted since 2006,
overall, they have been ineffective in reducing prevalence of chronic use in this population
(Meara et al., 2016).
Previous research has found that substance use is common, and that chronic use or
dependence is associated with lower rates of labor force participation (Bush & Lipari, 2015;
French, Roebuck, & Alexander, 2001). Krueger (2017) investigated the influence of the opioid
epidemic and found that among 25 to 54 year old men who are not in the labor force,
approximately half have a serious health condition, half take pain medication on a daily basis,
and the majority take prescription opioids. Pain-related issues have been identified as a barrier
for returning to work among disabled beneficiaries (Patel, Greasley, & Watson, 2007). A
systematic literature review found workers with musculoskeletal disorders who were prescribed
opioids within 12 weeks of onset are associated with prolonged work disability (Carnide et al.,
2017). While prescription opioids continue to be commonly used to treat many types of pain,
particularly among persons with disabilities (Volkow & McLellan, 2016), the effectiveness of
long-term opioid therapy has mixed results (Ballantyne et al., 2016; Reinecke et al., 2014).
Psychosocial supports and services are also needed for this population to successfully achieve
recovery (Dugosh et al., 2016).
Previous research has found that persons with disabilities experience higher rates of
serious psychological distress (SPD) than those without disabilities (Okoro & Dhingra, 2014).
Adults with disabilities are many times more likely to experience SPD compared to persons
without disabilities (Okoro et al., 2009). Subsequent studies supported these findings; for
example, adult cardiovascular disease survivors with SPD had worse disability status than those
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without SPD (Fan, Strine, Jiles, Berry, & Mokdad, 2009). Adults with disabilities were also
found to have a higher prevalence of mild to moderate and severe psychological distress than
those without disabilities (Okoro & Dhingra, 2014). Severe psychological distress, serious
mental illness, and the co-morbidity of chronic medical conditions were found to be related,
although no clear causal pathway was identified (Swartz & Jantz, 2014). Taken together, the
existing research provides strong evidence that SPD is associated with disability.
It is well known that persons with disabilities have lower rates of employment and greater
workforce nonparticipation than persons without disabilities. Research has found that higher
psychological distress is associated with an increased use of disability benefits for somatic or
psychiatric conditions (Rai et al., 2014). Additionally, unemployed status was associated with
frequent mental distress among persons with disabilities (Okoro, Strine, McGuire, Balluz, &
Mokdad, 2007). Consequently, persons with serious mental disorders (e.g. serious and persistent
mental illness) experience significantly less earnings than their non-disabled peers (Kessler et al.,
2008), which creates increased reliance on benefit and entitlement programs (i.e. SSI/SSDI).
Substance misuse and addiction has been found to be associated with increased psychological
distress in nationally representative samples (Clements-Nolle, Larson, Buttar, & Dermid-Gray,
2017; Lund et al., 2013; Moller, Tait, & Byrne, 2012; Tenorio & Lo, 2011).

Statement of Research Problem and Purpose
There is a critical need to understand how the opioid epidemic impacts disability, mental
health, and outcomes related to chronic medical conditions that influence workforce
participation. Past research has suggested that opioid use is associated with poorer physical
functioning (Rogers, Kemp, McLachlan, & Blyth, 2013), difficulty performing tasks of daily
living (Joseph et al., 2016), higher rates of depression (Goesling et al., 2015; Smith et al., 2015),
and higher psychological distress (Rogers, Kemp, McLachlan, & Blyth, 2013; Smith et al.,
2015). These factors can lead to chronic medical conditions, and can have serious implications
on long-term employment outcomes and dependence on Social Security Disability Insurance
(SSDI) or Supplemental Security Income (SSI) disability benefits (Brede, Mayer, & Gatchel,
2012; Kidner, Mayer, Gatchel, 2009).
To explicate the causal linkages from opioid misuse to disability, mental health, and
outcomes related to chronic medical conditions that influence workforce participation, this
project will address the following research question: What is the relationship among opioid
misuse, disability status, and employment? My study aims and hypotheses are:
Aim 1: Analyze the relationship of opioid misuse with disability status and employment.
a. Test the association of opioid misuse with unemployment due to disability
H1a. Opioid misuse will be associated with increased odds for unemployment due
to disability
b. Test the association of opioid misuse with poor overall health
H1b. Opioid misuse will be associated with increased odds for poor self-rated
health
c. Test the association of opioid misuse with mental health symptoms
H1c. Opioid misuse will be associated with increased mental health symptoms
d. Test the association of opioid misuse with activities of daily living limitations
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H1d. Opioid misuse will be associated with increased odds for activities of daily
living limitations
Aim 2: Examine the similarities and differences in the relationship of opioid misuse to
employment for disabled and non-disabled persons.
a. Examine subgroup differences in the association of opioid misuse with unemployment
due to disability for those in poor health versus not in poor health
H2a. For persons in poor health, the associated odds of opioid misuse with
unemployment due to disability will be greater than those not in poor health
b. Examine subgroup differences in the association of opioid misuse with unemployment
due to disability for those with serious mental health symptoms versus those without
H2b. For persons with serious mental health symptoms, the associated odds of
opioid misuse with unemployment due to disability will be greater than those
without serious mental health symptoms
c. Examine subgroup differences in the association of opioid misuse with unemployment
due to disability for those with activities of daily living limitations versus those without
H2c. For persons with activities of daily living limitations, the associated odds of
opioid misuse with unemployment due to disability will be greater than those
without activities of daily living limitations
Aim 3: Investigate the mediating relationship of psychological distress with opioid
misuse and employment.
a. Examine the role of psychological distress as a mediator in the relationship of opioid
misuse to unemployment due to disability
H3a. Opioid misuse will have an indirect effect on unemployment due to
disability through psychological distress as a significant mediator
b. Examine the role of poor overall health as a mediator in the relationship of opioid
misuse to unemployment due to disability
H3b. Opioid misuse will have an indirect effect on unemployment due to
disability through poor health as a significant mediator
c. Examine the role of mental health impairment as a mediator in the relationship of
opioid misuse to unemployment due to disability
H3c. Opioid misuse will have an indirect effect on unemployment due to
disability through mental health impairment as a significant mediator
d. Examine the role of activities of daily living limitations as a mediator in the
relationship of opioid misuse to unemployment due to disability
H3c. Opioid misuse will have an indirect effect on unemployment due to
disability through activities of daily living limitations as a significant mediator
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Figure 1. Conceptual Model of Mediating Variables in the Relationship of Opioid Misuse
and Unemployment Due to Disability
Methods
Sample
Analysis was conducted on the 2015 National Survey of Drug Use and Health (NSDUH)
Public-Use File (Center for Behavioral Health Statistics and Quality, 2016), which is comprised
of a non-institutionalized, community-based population aged 12 years and older in the United
States. The NSDUH survey was collected by the Substance Abuse and Mental Health Services
Administration (SAMHSA) using an independent, multi-stage area probability sampling within
each state and the District of Columbia using a coordinated design. States were used as a first
level of stratification, and was further stratified into state sampling regions (SSRs), where area
segments were selected based on census tracts and census block groups. Dwelling units (DU)
were randomly selected within area segments, where up to two residents 12 years and older were
selected in order to provide the necessary sample sizes for population age groupings (25% for 12
to 17, 25% for 18 to 25, 15% for 26 to 34, 20% for 35 to 49, 15% for 50 and older).
The NSDUH captured the use of tobacco products, alcohol, illicit drugs (including nonmedical use of prescription drugs) and mental health. Analysis from this data is used by federal,
state, and local government agencies to study substance use problems and trends, assess the need
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for treatment services, and develop funding strategies and prevention measures. Data were
collected using computer assisted personal interviewing (CAPI) and audio computer-assisted
self-interviewing (ACASI). CAPI was used by the field interviewer for screening and to collect
and record demographic data. The ACASI portion of the interview was used for more sensitive
questions regarding substance use and mental health, where respondents read questions on a
computer screen or listen to questions on headphones, and record their answers without the
interviewer knowing their responses. Missing values were imputed in the dataset using predictive
mean neighborhoods (PMN), a combination of model-assisted imputation methodology and a
random nearest neighbor hot-deck procedure. Sampling design weights were created to account
for non-response, demographics of the state of residence, poststratification steps, and calibrated
based on the 2010 decennial census. Data editing, statistical adjustments for nonresponse, close
monitoring and periodic retraining of interviewers, and improvements in various quality control
procedures were employed to increase the accuracy of survey estimates. The full sample in the
Public-Use File included 68,073 persons 12 years and older. For the purposes of this analysis, the
final sample included only participants who were adults 18 years and older, with 38,282
respondents.
Independent Variable of Interest
Non-medical prescription opioid use (NMPOU) captured ‘opioid misuse’ and was
defined as any self-reported use of prescription pain relivers in the past year which was not
directed by a doctor. Respondents were first given the instruction, “When you answer these
questions, please think only about your drug use in any way a doctor did not direct you to use it,
including: (1) using it without a prescription of your own, (2) using it in greater amounts, more
often, or longer than you were told to take it, and (3) using it in any other way a doctor did not
direct you to use it.” They were then asked the question, “Have you ever, even once, used
prescription pain relievers in any way a doctor did not direct you to use it?” Of those who
answered yes, a follow-up question was asked, “How long has it been since you last used
prescription pain relivers?” A value of ‘1’ was coded for persons who used prescription pain
relievers at least once within the past 12 months, and ‘0’ for use more than 12 months ago or
never used.
Final Outcome Variable
Unemployed due to disability was defined as not working at a job within the past week
due to being disabled for work. Respondents were asked the question “Did you work at a job or
business at any time last week? By last week, I mean the week beginning on Sunday, [from date
of interview] and ending on Saturday, [from date of interview].” Of those who answered no, they
were then asked the question “Even though you did not work at any time last week, did you have
a job or business?” Of those who answered no, a follow-up question was asked, “Which one of
these reasons bests describes why you did not have a job or business last week? 1) Looking for
work, 2) On layoff and not looking for work, 3) Keeping house or caring for children full time,
4) Going to school/training, 5) Retired, 6) Disabled for work, 7) Didn’t want a job, or 8) Some
other reason.” A value of ‘1’ was coded for persons who did not work at a job within the past
week due to being disabled for work, and ‘0’ for all other responses.
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Mediating Variables
Psychological distress. Psychological distress was measured using the Kessler
Psychological Distress Scale (K6) (Kessler et al., 2002), which was developed to measure the
prevalence of mental disorder symptoms in population health and epidemiological surveys. This
scale has been found to have high discriminant validity in distinguishing between persons who
are likely to meet the criteria for mental illness, versus those who do not meet the clinical
threshold for receiving a diagnosis (Croft, Mokdad, Power, Greenlund, & Giles, 2009; Kessler et
al., 2002). In this study, the six items of the scale were summed and had a range of 0-24, with
higher scores reflecting higher psychological distress. Reliability analysis revealed that the scale
had good internal consistency in this analysis (Cronbach’s α = 0.89). Exploratory factor analysis
using principal axis factoring revealed good validity in the K6 in capturing psychological distress
as a single-factor latent construct, with strong factor loadings ranging from 0.65 to 0.82 for all
six items.
Mental health functional impairment. Mental health functional impairment was
constructed from a modified and reduced version of the World Health Organization Disability
Assessment Schedule (WHODAS), which is a scale used to measure functional impairment that
consists of a series of items that are used assessing disturbances in social adjustment and
behavior (Center for Behavioral Health Statistics and Quality, 2016; Novak, Colpe, Barker, &
Gfoerer, 2010; Rehm et al., 1999). Respondents answered questions about their functional
impairments (remembering, concentrating, going out of the house on your own, dealing with
people you don’t know well, participating in social activities, taking care of household
responsibilities, taking care of daily work/school responsibilities, and getting your daily work
done as quickly as needed) due to emotions, nerves, or mental health problems. A value of ‘3’
was assigned for each of the daily activities that a respondent indicated having "severe" difficulty
performing, or if the respondent indicated not performing the activity due to problems with
emotions, nerves, or mental health. A value of ‘2’ was assigned for each of the daily activities
that a respondent indicated having "moderate" difficulty performing, and a value of 1 was
assigned for "mild" difficulty. A value of ‘0’ was assigned for all other responses and
nonresponses for each activity. These assigned values were summed to calculate a total score for
WHODAS which ranged from 0 to 24 (Center for Behavioral Health Statistics and Quality,
2016). Reliability analysis revealed that the scale had good internal consistency in this analysis
(Cronbach’s α = 0.93). Exploratory factor analysis using principal axis factoring revealed good
validity in the WHODAS in capturing mental health functional impairment as a single-factor
latent construct, with strong factor loadings ranging from 0.72 to 0.83 for all eight items.
Poor self-rated health. Poor self-rated health was constructed from a single item
question, where respondents were asked, “This question is about your overall health. Will you
say your health is generally excellent, very good, good, fair, or poor?” A value of ‘1’ was coded
for those who responded “fair” or “poor,” and a value of ‘0’ was coded for those who responded
“excellent,” “very good,” or “good.” Although this question has limitations, it is widely used in
population health studies, and has shown good concurrent validity with its associations to other
measures or morbidity, disability, and utilization of services (Idler & Benyamini, 1999; Idler,
Russell, & Davis, 2000; Mossey & Shapiro, 1982).
Activity of daily living limitations. Activity of daily living limitations was constructed
from 6 items based on the Washington Group general measure of disability, designed to be used
in population health surveys to identify persons with a disability in a culturally neutral and
standardized way (Madans et al., 2004; Washington Group on Disability Statistics, 2018).
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Respondents were asked the following questions 1) Are you deaf or do you have serious
difficulty hearing, 2) Are you blind or do you have serious difficulty seeing, even when wearing
glasses, 3) Because of a physical, mental or emotional condition, do you have serious difficulty
concentrating, remembering, or making decision, 4) Do you have serious difficulty walking or
climbing stairs, 5) Do you have difficulty dressing or bathing, and 6) Because of a physical,
mental or emotional condition, do you have difficulty doing errands alone such as visiting a
doctor’s office or shopping. For all questions, a value of ‘1’ was coded for those who responded
yes, and a value of ‘0’ was coded for those who answered no. The six items were summed and
had a range of 0 to 6, and dichotomized to identify persons with none versus those with 1 or
more activity limitations.
Socio-demographics Variables
Race Categories. Categorical variables for race were created for each major race group,
in order to capture racial differences. Non-Hispanic White was used as the reference group and
code ‘0’ for each race group variable. Separate categorical variables for race was created, for
Non-Hispanic Black/African Americans, Non-Hispanic Asians, and Hispanic, where each group
was coded as ‘1.’
Age. The age variable was coded to reflect stages in the life course, using the following
ranges: 18 – 25 years old was coded ‘1’, 26-34 years old was coded ‘2’, 35-49 years old was
coded ‘3’, 50-64 years old was coded ‘4’, and 65 or older was coded ‘5.’
Gender. A categorical variable was created for gender. Male gender was set as the
reference group. Male gender was coded ‘0’ and female gender was coded ‘1.’
Marital status. Marital status is defined as being currently married versus not married. A
categorical variable was created for marital status, where married was coded ‘1’ and widowed,
divorced/separated, or never married was coded ‘0.’
Poverty status. Poverty status is defined as persons living up to two times the federal
poverty threshold. Being in poverty was coded as ‘1,’ and not in poverty was coded as ‘0.’
Education. Educational status was defined as having a college degree or higher.
Respondents who were college graduates or above were coded as ‘1,’ and those without a college
degree were coded ‘0.’
Regionality. Regionality was defined as residence in large metro, small metro, or nonmetro areas. Metro status was determined for counties using Core Based Statistical Area (CBSA)
classification from the Office of Management and Budget (OMB) (Center for Behavioral Health
Statistics and Quality, 2016). Categorical variables were created for small metro and non-metro
areas, both coded as ‘1,’ and residence in a large metro area was coded as ‘0’ for the reference
group.
Health insurance. Categorical variables for Medicaid, Medicare and private insurance
were created to capture differences in health insurance coverage. Each variable was coded ‘1,’
for persons with this type of coverage, and ‘0’ for those not enrolled in the plan.
Other Substance Use
Binge drinking. Binge drinking alcohol is a known risk factor for mental health
problems (Bellos et al., 2013; Powers, Duffy, Loxton, & Burns, 2016), and is different from light
to moderate drinking, which may be protective (Alati et al., 2007; Power, Rodgers, & Hope,
1998; Skogen Harvey, Henderson, Stordakm & Myklettun, 2009). Binge drinking is defined as
having four or more alcoholic drinks on the same occasion at least once in the last 30 days.
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Respondents were asked, “During the past 30 days, that is [since date of interview], on how
many days did you have [4 or more for women]/[5 or more for men] drinks in the same
occasion? By ‘occasion,’ we mean at the same time or within a couple of hours of each other.”
Affirmative responses of 1-30 were recoded as ‘1’ to capture recent binge drinking in the past
month, and a value of ‘0’ was coded for no binge drinking in the past month.
Marijuana and hashish use. Marijuana and hashish use was defined as use at least once
within the past 12 months. Findings on the short- and long-term harms and benefits on use of
marijuana and its derivatives are debated, and its current legal status is inconsistent among states,
often conflicting with federal laws (National Academies of Sciences, Engineering, and Medicine,
2017). In this study, respondents were asked the question, “How long has it been since you last
used marijuana or hashish?” A value of ‘1’ was coded to capture use of marijuana or hashish
within the past 12 months, and ‘0’ for use more than 12 months ago or never used.
Heroin, cocaine, crack cocaine, methamphetamine, inhalant and hallucinogen use.
The use of heroin, cocaine, crack cocaine, methamphetamines, inhalants, and hallucinogens were
captured separately, and defined as the use of substance within the past 12 months. The shortand long-term harmful effects in the use of heroin (Bewley, Ben-Arie, James, & Marks, 1968;
Centers for Disease Control and Prevention, 2016; Grella & Lovinger, 2012), cocaine (Goldstein,
DesLauriers, Burda, & Johnson-Arbor, 2009; Levesque et al., 2016; Minnes et al., 2012), crack
cocaine (Hoff et al., 1996; Smart, 1991), methamphetamines (Scott et al., 2007; Sommers,
Baskin, & Baskin-Sommers, 2006) and inhalants (Cairney et al., 2013; Crossin, Cairney,
Lawrence, & Duncan, 2017) are well documented. The long-term health effects for the use of
hallucinogens are not well-understood (National Institute on Drug Abuse, 2015). With the
exception of inhalants, which are commonly available (i.e. household products such as gasoline,
aerosol sprays, paint/solvents, cleaners, etc.), all other substances included in the analysis are
illegal under federal and state laws. Respondents were prompted for each substance with the
instruction, “The next questions are about [heroin, cocaine, crack cocaine, methamphetamine,
inhalants, or hallucinogens].” Of those who responded that that they have used the substance at
least once in their lifetime, they were asked, “How long has it been since you last used [heroin,
cocaine, crack cocaine, methamphetamines, inhalants, or hallucinogens?” Use of heroin, cocaine,
crack cocaine, methamphetamines, inhalants, or hallucinogens were coded as separate variables
for this analysis, with a value of ‘1’ for use within the past 12 months, and ‘0’ for use more than
12 months ago or never used.
Non-medical prescription stimulant, tranquilizer and sedative use. The use of
prescription stimulants, tranquilizers, and sedatives were captured separately. These substances
can be prescribed for medical purposes, or misused without a prescription, used excessively, or
not as directed by a doctor. Misuse of these substances can lead to addiction, dependence, and
deleterious long-term effects (Becker, Fiellin, & Desai, 2007; Coben et al., 2010; Weyandt et al.,
2009). Respondents were first prompted with the instruction, “The next question asks about
using prescription [stimulants, tranquilizers, or sedatives] in any way a doctor did not direct you
to use them.” Respondents were asked to consider use of the substance without a prescription,
using it in greater amounts, more often, or longer than instructed, and using it in any other way
not directed by a doctor. They were then asked the question, “Have you ever, even once, used
any prescription [stimulants, tranquilizers, or sedatives] in any way a doctor did not direct you to
use it?” Of respondents who answered yes, a follow-up question asked, “How long has it been
since you last used prescription [stimulants, tranquilizers, sedatives]?” Use of stimulants,
tranquilizers, and sedatives were coded as separate variables for this analysis, with a value of ‘1’
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coded for use within the past 12 months, and ‘0’ for used more than 12 months ago or never
used.
Other Mental Health Variables
Depressive episodes. Two variables were included in the analysis for depressive
episodes. The first variable captured having a depressive episode in one’s lifetime; the second
variable captured having a depressive episode in the past year. A depressive episode was defined
as meeting five of the nine criteria from the Diagnostic and Statistical Manual for Mental
Disorders, Fourth Edition (DSM-IV), which include depressed mood, diminished interest or
pleasure in everyday activities, significant weight loss or gain, insomnia or hypersomnia,
psychomotor agitation or retardation, fatigue or loss or energy, feelings of worthlessness or
excessive or inappropriate guilt, diminished ability to think or concentrate, and recurrent
thoughts of death (American Psychiatric Association, 2000; Center for Behavioral Health
Statistics and Quality, 2016). Both variables were coded as ‘1’ for presence of an episode, and
‘0’ for none.
Suicidality. Two variables were included in the analysis to measure suicidality. The first
variable, suicidal thoughts, was defined as having serious thoughts of killing oneself in the past
12 months. Respondents were asked, “The next few questions are about thoughts of suicide. At
any time in the past 12 months, that is from [date of interview] up to and including today, did
you seriously think about trying to kill yourself?” Past-year suicide attempt was defined as
having made an attempt to take one’s own life in the past 12 months. Respondents were asked,
“During the past 12 months, did you try to kill yourself?” Both variables were coded as ‘1’ for
yes, and ‘0’ for no. Past research has found that suicidal thoughts and suicidal attempts are
highly correlated with mental health problems (Han, Gfroerer, McKeon, & Compton, 2015).
Data Analysis Plan
Descriptive analysis was conducted to examine the characteristics of non-medical
prescription opioid users and non-users. Stata 15.0 was used for all analyses in this study
(StataCorp, 2017).
For Aim 1a, logistic regression analysis was conducted to examine the associations of
non-medical prescription opioid use (NMPOU) and unemployment due to disability. For Aim1b,
logistic regression analysis was conducted to examine the associations of NMPOU and overall
health, measured by poor self-rated health. For Aim1c, OLS regression was conducted to
examine the associations of NMPOU with mental health symptoms. Two separate analyses were
conducted for Aim 1c., for mental health functional impairment (WHODAS) and psychological
distress (K6) as dependent variables. For Aim 1d., logistic regression analysis was conducted to
examine the associations of NMPOU and activities of daily living limitations, measured by the
Washington Group disability measure. Analysis weights were used for all analyses, and were
used to compute unbiased, design-based estimates, to account for non-responders (Center for
Behavioral Health Statistics and Quality, 2016).
For Aim 2a, logistic regression analysis was conducted to examine the associations of
NMPOU and unemployment due to disability, for those in poor health versus those not in poor
health. For Aim 2b, logistic regression analysis was conducted to examine the associations of
NMPOU and unemployment due to disability, for those with serious mental health symptoms
versus those without. Two separate analyses were conducted for Aim 2b., where subgroups were
created to identify those with serious mental health symptoms versus those without, using cut
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points from two scales (WHODAS & K6). For Aim 2c., logistic regression analysis was
conducted to examine the associations of NMPO and unemployment due to disability, for those
with at least 1 ADL limitation versus those with none.
For Aim 3, a weighted generalized structural equation model (GSEM) was conducted to
examine the direct and indirect effects of NMPOU on unemployment due to disability, with 1)
psychological distress, 2) mental health functional impairment, 3) poor self-rated health, and 4)
activities of daily living limitation as mediating variables. A generalized model was used for
estimation to allow for categorical and continuous variables in the analysis.
Results
The independent variable of interest in this analysis was non-medical prescription opioid
use (NMPOU). The analysis included 2,271 non-medical prescription opioid users and 36,011
non-users. Once survey weights were applied, 4.6% of the study sample reported non-medical
prescription opioid use in the past year. From descriptive statistics in Table 1, more non-medical
prescription opioid users were unemployed due to disability compared to non-users (Users: 7%;
Non-users: 5%, p<.05). Average scores for psychological distress as measured by the K6 were
statistically higher for users compared to non-users (Users: 6.77; Non-users: 3.52, p<.001).
Average scores for mental health functional impairment as measured by the WHODAS were also
statistically higher for users compared to non-users (Users: 6.67; Non-users: 3.22, p<.001). More
users had activity limitation than non-users (Users: 27%; Non-users: 19%, p<.001), and users
also had a higher percentage of poor self-rated health than non-users (Users: 18%; Non-users:
13%, p<.01). Socio-demographically, users were fairly similar in race characteristics compared
to non-users, although there were 4% more Whites in the non-medical prescription opioid user
group (71%), compared to the non-user group (67%). There were statistically similar percentages
of Blacks and Hispanics in both subgroups, and smaller percentages of Asians in the nonmedical prescription opioid use group. Non-medical prescription opioid users were skewed
towards younger age groups, where 50% of users were between the age of 18-34. More men
were found in the non-medical prescription opioid user group (56%), compared to non-users
(48%). Fewer users were married (Users: 34%; Non-users: 55%, p<.001), college graduates
(Users: 21%; Non-users: 32%, p<.001), and more lived in poverty (43%), compared to non-users
(34%). Statistically similar percentages of users and non-users resided in large metro (55%),
small metro (30-31%) and non-metro (14-15%) areas. Overall, non-medical prescription opioid
users also engaged in greater use of other substances (see Table 1), had higher rates of past year
(Users: 17%; Non-users: 12%, p<.001) and lifetime (Users: 28%; Non-users: 12%, p<.001)
depressive episodes and suicidal thoughts (Users: 13%; Non-users: 3%, p<.001) and attempts
(Users: 2%; Non-users: <1%, p<.001).
Results for Aim 1
Findings indicate the relationship between non-medical prescription opioid use
(NMPOU) and unemployment due to disability was not statistically observed (OR=1.09, p=0.66,
95% CI: 0.74, 1.61) (see Table 2). The hypothesis that opioid misuse was associated with
increased odds for unemployment due to disability was not supported (H1a). In terms of overall
health, those who engage in NMPOU were 28% more likely to report poor self-rated health
(OR=1.28, p<0.05, 95% CI: 1.02, 1.62) (see Table 5). The hypothesis that opioid misuse was
associated with increased odds for overall health was supported (H1b). NMPOU was associated
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with an increase in mental health symptoms, measured by K6 and WHODAS. NMPOU was
statistically significantly associated with higher psychological distress (b=0.50, 95% CI: 0.25,
0.75, β=0.02, p<0.001) (see Table 3) and mental health functional impairment (b=0.52, 95% CI:
0.21, 0.83, β=0.02, p<0.01) (see Table 4). The hypothesis that opioid misuse was associated with
mental health symptoms was supported (H1c). The associated odds of NMPOU with activities of
daily living limitations were not statistically observed (OR=1.03, p=0.82, 95% CI: 0.83, 1.27)
(see Table 6). The hypothesis that opioid misuse was associated with activities of daily living
limitations was not supported (H1d).
Results for Aim 2
Findings indicate that NMPOU was not statistically significantly associated with
unemployment due to disability (see H1a). Subgroup analyses revealed no differences in the
relationship of NMPOU to unemployment due to disability, for those in poor health versus those
who are not (H2a), for those with serious mental health symptoms versus those without (H2b),
and for those with at least 1 limitation in activities of daily living versus those with none (H2c)
(see Table 7). Prevalence of NMPOU was higher for those is poor health compared to those not
in poor health (Poor health: 6%; Not in poor health: 4%, p<.001), for those with serious mental
health symptoms (K6) compared to those without (With serious symptoms: 14%; Without
serious symptoms: 4%, p<.001), for those with serious mental health impairment (WHODAS)
compared to those without (With impairment: 12%; Without impairment: 4%, p<.001), and those
with 1 or more activities of daily living limitations compared to those with none (With
limitations: 6%; Without limitation: 4%, p<.001).
Results for Aim 3
Direct effects of opioid misuse. Findings indicate that direct effects were observed in the
relationship of NMPOU with higher psychological distress (b=0.89, 95% CI: 0.56, 1.21, β=0.03,
p<.001), increased mental health functional impairment (b=0.59, 95% CI: 0.29, 0.90, β=0.02,
p<.001), and higher associated odds with poor self-rated health (OR=1.60, p<0.001, 95% CI:
1.30, 1.97) (see Figure 2 & Table 7).
Indirect effects of opioid misuse and unemployment due to disability. Findings
indicate that indirect effects were observed for NMPOU with unemployment due to disability,
through the following mediators: 1) Poor Health, 2) ADL limitations, 3) WHODAS, and 4) K6.
Analyses conducted using generalized structural equation modeling revealed the following paths:
Indirect Effects through Poor Health
1. NMPOU → Poor Health → Unemployment Due to Disability
2. NMPOU → Poor Health → ADL → Unemployment Due to Disability
3. NMPOU → Poor Health → ADL → WHODAS → Unemployment Due to Disability
4. NMPOU → Poor Health → ADL → K6 → WHODAS → Unemployment Due to Disability
5. NMPOU → Poor Health → WHODAS → Unemployment Due to Disability
6. NMPOU → Poor Health → K6 → WHODAS → Unemployment Due to Disability
Indirect Effects through Mental Health
1. NMPOU → WHODAS to Unemployment Due to Disability
2. NMPOU → K6 → WHODAS → Unemployment Due to Disability
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Discussion
The purpose of the present study was to 1) analyze the relationship of opioid misuse with
disability status and employment, 2) examine the similarities and differences in the relationship
of opioid misuse to employment for disabled and non-disabled persons, and 3) investigate the
mediating relationship of psychological distress with opioid misuse and employment. Findings
revealed significant relationships between opioid misuse (NMPOU) with psychological distress,
mental health functional impairment and poor self-rated health. These are measures commonlyused in population health research to identify persons with chronic health and mental health
conditions (Bessaha, 2015; Center for Behavioral Health Statistics and Quality, 2017). There was
no statistically significant direct effect from NMPOU to unemployment due to disability, when
controlling for all other variables (H1a). However, indirect effects were observed in the
relationship of NMPOU with unemployment due to disability through 1) Poor Health, 2) ADL
limitations, 3) WHODAS, and 4) K6 as mediating variables. Analyses conducted separately for
disabled and non-disabled persons as subgroups (H2a, H2b, H2c) found no differences in the
relationship of NMPOU with unemployment due to disability. Taken together, these findings
indicate that there does not appear to be a direct relationship with opioid misuse to
unemployment due to disability; however, there is an indirect relationship that is mediated
through poor health, psychological distress and mental health functional impairment.
Poor Health as Mediator
Poor self-rated health emerged as the most important mediator in the relationship of
NMPOU with unemployment due to disability in this analysis. This finding is expected, as
prescription opioids are commonly used as a frontline treatment for patients with pain symptoms,
and severe chronic pain at the highest levels are associated with poor health (Institute of
Medicine, 2011). Although the prescribing of opioids is primarily for acute and chronic pain
management (Kyriacou, 2017; Witkin et al., 2017), previous research has found that persons who
are initially prescribed opioid pain relievers for therapeutic purposes are at high risk for nonmedical use, developing into abuse and addiction (Martell et al., 2007; McCabe et al., 2017).
Consistent with past research indicating that opioid misuse is associated poor overall health
outcomes (Becker, Sullivan, Tetrault, Desai, & Fiellin, 2008), this finding suggests the opioid
misuse may then lead to further disablement and the potential to permanently exiting from the
labor force (Reeuwijk, van Klaveren, van Rijn, Burdorf, & Robroek, 2017).
Mental Health as Mediator
Findings suggest that poor overall health is an important mediator from opioid misuse to
unemployment due to disability in this analysis. Mental health variables in the form of
psychological distress and mental health functional impairment emerged as mediating variables
in six of the eight pathways. Past research has found that the risk of a mental health diagnosis
increases the longer opioids are prescribed (Scherrer et al., 2013), and that a longer duration of
prescription opioid use is linked to newly diagnosed serious mental health disorders (Salas et al.,
2017; Scherrer et al., 2016). Research with community-based samples identified that persons
who engaged in symptomatic use of opioids (i.e. taking an opioid in response to increased pain
compared to taking an opioid at a regularly scheduled time or to engage in a specific activity)
experienced increased pain-related mental health symptomology (Skinner, Lewis, & Trafton,
2012). This is consistent with past research that found prescription opioids may become less
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effective in treating chronic pain over time (Ballantyne & LaForge, 2007; Ballantyne & Mao,
2003; Martell et al., 2007; Von Korff & Deyo, 2004), and that unsuccessfully managed physical
pain can contribute to more non-medical prescription opioid use (Dahlman, Kral, Wenger,
Hakansson, & Novak, 2017; Evans et al., 2017).
Implications
The demographic characteristics of non-medical prescription opioid users (NMPOU) has
future implications for Social Security. Opioid users in this study were skewed towards younger
age groups (18-25: 25%, 26-34: 25%, 35-49%: 26%, 50-64%: 19%, and 65+: 5%), and more
than three quarters of opioid users are between 18 and 49 years old (see Table 1). As the U.S.
population continues to age, greater proportions of persons who have misused opioids will reach
their most disability-prone years (Kraus, 2017). Findings from this analysis indicate that there
appears to be an indirect relationship between opioid misuse and unemployment due to disability
that is mediated through poor health, psychological distress and mental health functional
impairment.
Mental health is an important part of the equation in addressing the opioid epidemic. As
the federal government and state governments mobilize resources to address this public health
emergency, it is recommended that their responses include secondary prevention strategies to
address the long-term impact of the opioid epidemic. Public policy and intervention programs are
needed that systematically address mental health to mitigate the potential impact of opioid use,
poor health and mental health problems. Addressing the mental health needs of persons impacted
by the opioid epidemic may help mitigate against greater numbers of persons applying and
qualifying for Social Security disability benefits in the future and permanently exiting from the
workforce as opioid users age.
Limitations and Strengths
There are limitations to this study. Because the analyses conducted in the study used
single year, cross-sectional data, the causality in the effect of non-medical prescription opioid
use, psychological distress, mental health functional impairment, activities of daily living
limitations, self-rated health, and unemployment due to disability cannot be fully established.
The final outcome variable, unemployment due to disability, was defined as any respondent who
self-reported that they did not work at a job or business any time last week because they were
‘disabled for work.’ The study’s operationalization of unemployed due to disability differs from
the Social Security Administration which defines disability as, “the inability to engage in any
substantial gainful activity (SGA) by reason of any medically determinable physical or mental
impairment(s) which can be expected to result in death or which has lasted or can be expected to
last for a continuous period of not less than 12 months” (Social Security Administration, 2017b).
Therefore, persons identified in this study as unemployed due to disability may not in all cases fit
the SSA criteria. Non-medical prescription opioid use was defined as any self-reported use of
prescription pain relivers in the past year which was not directed by a doctor. The study’s
operationalization of opioid misuse did not capture respondents’ motivation for non-medical use
(i.e. pain management versus recreational use), onset and frequency of use, or capture all
diagnostic criteria for Opioid Use Disorder defined by the Diagnostic and Statistical Manual for
Mental Disorders, Fifth Edition (DSM 5) (APA, 2013).
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The initial study proposal (Aim 1) planned to measure overall health using the World
Health Disability Assessment Schedule (WHODAS 2.0) and mental health disability using the
Sheehan Disability Scale. NSDUH uses a reduced and modified version of the WHODAS to
assess mental health functional impairment which does not include physical health. Therefore,
self-rated health was included in the analyses to capture respondent’s overall physical health
status. NSDUH’s variables for the Sheehan Disability Scale (SDS) were only administered to
respondents who met the criteria for a past year Major Depressive Episode (n=3,571 or 7% once
survey weights were applied). Therefore, the SDS was not used in this study. For Aim 3, path
analysis using structural equation modeling (SEM) was conducted using a generalized model
(GSEM). Due to violations in assumptions of parametric tendencies, almost all goodness-of-fit
statistics commonly reported in SEM cannot be accurately estimated in a weighted, generalized
model (χ2 test of model fit, the Root Mean Squared Error of Approximation (RMSEA),
Goodness of Fit Index (GFI), Adjusted Goodness of Fit Index (AGFI)). However, results from
each portion of the path model (F-statistic, R2, pseudo- R2, Log Likelihood Ratio) provided
empirical support for the feasibility of the overall path model (See Tables 2 – 6).
This study does have many strengths. It is one of the first of its kind to examine the
pathways in which opioid epidemic impacts workforce participation using large-scale,
population health data. Additionally, a notable strength of this study comes from its
generalizability, due to the nationally representative design of NSDUH, and the use of four
commonly used measures of health and mental health (K6, WHODAS, ADLs, and self-rated
health) in population health and clinical research. Findings from the analyses conducted in this
study can inform practice, policy and future research on the opioid crisis and its impact on Social
Security disability beneficiaries and the U.S. workforce at-large.
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Table 1. Descriptive Variables Characteristic of Prescription Opioid Users and Non-Users
(N=38,282)
Variables
Non-Medical
Non-Users
p-valuea
Prescription Opioid
(n=36,011)
Users (n=2,271)
Unemployed Due to Disability
7%
5%
p<.05
Disability Measures
Psychological Distress (K6)
Mean (SE)
6.77 (0.12)
3.52 (0.02)
p<.001
Mental Health Functional
Impairment (WHODAS)
Mean (SE)
6.67 (0.14)
3.22 (0.03)
p<.001
Activity of Daily Living
Limitations (ADL)
27%
19%
p<.001
Poor Self-Rated Health
18%
13%
p<.01
Socio-demographics
White
71%
67%
p<.05
Black
10%
12%
p=.18
Asian
2%
6%
p<.001
Hispanic
17%
16%
p=.39
Age
18-25
25%
13%
p<.001
26-34
25%
15%
35-49
26%
25%
50-64
19%
27%
65+
5%
20%
Gender
Male
56%
48%
p<.001
Female
44%
52%
Married
34%
55%
p<.001
2x poverty
43%
34%
p<.001
College graduate
21%
32%
p<.001
Large metro
55%
55%
p=.51
Small metro
31%
30%
Non-metro
14%
15%
Medicaid
10%
22%
p<.001
Medicare
18%
13%
p<.001
Private Health Insurance
56%
68%
p<.001
Other Substance Use
Binge drinking
Alcohol
52%
26%
p<.001
Marijuana &
hashish
47%
12%
p<.001
Heroin
5%
<1%
p<.001
Cocaine
13%
1%
p<.001
Crack cocaine
3%
<1%
p<.001
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Methamphetamine
5%
<1%
p<.001
Inhalants
2%
<1%
p<.001
Hallucinogens
11%
1%
p<.001
Stimulants
15%
1%
p<.001
Tranquilizers
24%
1%
p<.001
Sedatives
6%
<1%
p<.001
Other Mental Health
Variables
Lifetime depressive episode
28%
12%
p<.001
Past-year depressive episode
17%
7%
p<.001
Past-year suicidal thoughts
13%
3%
p<.001
Past-year suicide attempt
2%
<1%
p<.001
a. Wald tests were conducted to test for statistical differences in means using survey weights.
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Table 2. Weighted Logistic Regression of Non-Medical Prescription Opioid Use on
Unemployment Due to Disability (N=38,282)
Variables
OR
SE
95% CI
Non-Medical Prescription
1.09
0.20
0.74; 1.61
Opioid Use
Disability Measures
Psychological Distress (K6)
0.98
0.01
0.95;1.002
Mental Health Functional
Impairment (WHODAS)
1.09***
0.01
1.06; 1.11
Activity of Daily Living
Limitations (ADL)
3.47***
0.39
2.78; 4.34
Poor Self-Rated Health
3.58***
0.35
2.94; 4.34
Socio-demographics
White (Ref)
---Black
1.30
0.18
0.98; 1.73
Asian
0.57
0.31
0.19; 1.67
Hispanic
0.49***
0.08
0.34; 0.69
Age
1.15*
0.06
1.03; 1.28
Gender (Ref: Male)
---Female
0.62***
0.06
0.51; 0.76
Married
1.13
0.11
0.92; 1.39
2x poverty
1.82***
0.24
1.39; 2.37
College graduate
0.46***
0.07
0.34; 0.61
Large metro (Ref)
---Small metro
1.15
0.12
0.92; 1.42
Non-metro
1.16
0.16
0.89; 1.52
Medicaid
1.97***
0.22
1.57; 2.46
Medicare
1.90***
0.31
1.37; 2.63
Private Health Insurance
0.39***
0.05
0.30; 0.51
F (38, 13) = 60.98, p<0.001
Pseudo R-Squared (unweighted)
0.43
*p-value<0.05, **p-value<0.01, ***p-value<0.001

Trant 30
Table 3. Weighted Regression of Non-Medical Prescription Opioid Use on Psychological
Distress (K6) (N=38,282)
Variables
b (SE)
95% CI
β
Non-Medical Prescription
Opioid Use
0.50 (0.12)
0.25; 0.75
0.02***
Unemployed Due to Disability
-0.19 (0.15)
-0.48; 0.11
-0.01
Disability Measures
Mental Health Functional
Impairment (WHODAS)
0.39 (0.01)
0.38; 0.41
0.46***
Activity of Daily Living
Limitations (ADL)
0.97 (0.07)
0.83; 1.11
0.09***
Poor Self-Rated Health
0.74 (0.12)
0.51; 0.97
0.06***
Socio-demographics
White (Ref)
---Black
0.11 (0.07)
-0.03; 0.25
0.01
Asian
0.43 (0.12)
0.20; 0.67
0.02**
Hispanic
-0.31 (0.07)
-0.45; -0.17
-0.03***
Age
-0.41 (0.02)
-0.46; -0.37
-0.12***
Gender (Ref: Male)
---Female
0.01 (0.05)
-0.10; 0.12
0.001
Married
-0.33 (0.05)
-0.44; -0.22
-0.04***
2x poverty
0.27 (0.06)
0.16; 0.38
0.03***
College graduate
-0.09 (0.05)
-0.19; 0.004
-0.01
Large metro (Ref)
---Small metro
-0.08 (0.05)
-0.18; 0.02
-0.01
Non-metro
0.07 (0.06)
-0.05; 0.19
0.01
Medicaid
0.07 (0.09)
-0.11; 0.25
0.01
Medicare
0.13 (0.09)
-0.06; 0.32
0.01
Private Health Insurance
-0.14 (0.06)
-0.27; -0.01
-0.02
Adjusted R-Squared

0.49
*p-value <0.05, **p-value <0.01, ***p-value <0.001
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Table 4. Weighted Regression of Non-Medical Prescription Opioid Use on Mental Health
Functional Impairment (WHODAS) (N=38,282)
Variables
b (SE)
95% CI
β
Non-Medical Prescription
Opioid Use
0.52 (0.16)
0.21; 0.83
0.02**
Unemployed Due to Disability
1.53 (0.20)
1.13; 1.94
0.07***
Disability Measures
Psychological Distress (K6)
0.51 (0.01)
0.49; 0.53
0.43***
Activity of Daily Living
Limitations (ADL)
1.17 (0.10)
0.97; 1.37
0.09***
Poor Self-Rated Health
0.12 (0.10)
-0.09; 0.33
0.01
Socio-demographics
White (Ref)
---Black
-0.64 (0.08)
-0.80; -0.48
-0.04***
Asian
-0.50 (0.10)
-0.69; -0.30
-0.02***
Hispanic
-0.32 (0.07)
-0.46; -0.18
-0.02***
Age
-0.21 (0.03)
-0.26; -0.16
-0.05***
Gender (Ref: Male)
---Female
0.67 (0.05)
0.57; 0.76
0.07***
Married
-0.06 (0.06)
-0.17; 0.05
-0.01
2x poverty
-0.21 (0.06)
-0.33; -0.08
-0.02**
College graduate
0.42 (0.06)
0.30; 0.54
0.04***
Large metro (Ref)
---Small metro
0.21 (0.05)
0.12; 0.30
0.02***
Non-metro
-0.03 (0.07)
-0.17; 0.11
-0.002
Medicaid
0.09 (0.09)
-0.09; 0.27
0.01
Medicare
-0.34 (0.12)
-0.57; -0.10
-0.03*
Private Health Insurance
0.23 (0.07)
0.09; 0.36
0.02*
Adjusted R-Squared

0.53
*p-value <0.05, **p-value <0.01, ***p-value <0.001
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Table 5. Weighted Logistic Regression of Non-Medical Prescription Opioid Use on Poor SelfRated Health (N=38,282)
Variables
OR
SE
95% CI
Non-Medical Prescription
Opioid Use
1.28*
0.15
1.02; 1.62
Unemployed Due to Disability
3.36***
0.31
2.79; 4.05
Disability Measures
Psychological Distress (K6)
1.06***
0.01
1.04; 1.08
Mental Health Functional
Impairment (WHODAS)
1.01
0.01
1.00; 1.02
Activity of Daily Living
Limitations (ADL)
2.84***
0.17
2.51; 3.21
Socio-demographics
White (Ref)
---Black
1.17*
0.09
1.00; 1.37
Asian
1.27
0.23
0.88; 1.84
Hispanic
2.04***
0.17
1.72; 2.42
Age
1.49***
0.05
1.39; 1.58
Gender (Ref: Male)
---Female
0.90
0.05
0.80; 1.02
Married
0.86*
0.05
0.76; 0.98
2x poverty
1.65***
0.09
1.48; 1.83
College graduate
0.52***
0.04
0.45; 0.61
Large metro (Ref)
---Small metro
0.96
0.06
0.85; 1.09
Non-metro
1.03
0.08
0.88; 1.20
Medicaid
1.15
0.10
0.97; 1.38
Medicare
1.26*
0.12
1.03; 1.53
Private Health Insurance
0.70***
0.06
0.59; 0.83
F (37, 14) = 92.21, p<0.001
Pseudo R-Squared (unweighted)
0.20
*p-value<0.05, **p-value<0.01, p-value<0.001
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Table 6. Weighted Logistic Regression of Non-Medical Prescription Opioid Use on Activity of
Daily Living Limitations (ADL) (N=38,282)
Variables
OR
SE
95% CI
Non-Medical Prescription
Opioid Use
1.03
0.11
0.83; 1.27
Unemployed Due to Disability
3.23***
0.35
2.59; 4.03
Disability Measures
Psychological Distress (K6)
1.09***
0.01
1.08; 1.10
Mental Health Functional
Impairment (WHODAS)
1.08***
0.01
1.07; 1.09
Poor Self-Rated Health
2.78***
0.17
2.46; 3.15
Socio-demographics
White (Ref)
---Black
0.84**
0.05
0.74; 0.96
Asian
0.69 *
0.12
0.49; 0.98
Hispanic
0.94
0.08
0.79; 1.11
Age
1.35***
0.04
1.27; 1.42
Gender (Ref: Male)
---Female
0.96
0.05
0.87; 1.06
Married
0.87*
0.06
0.77; 1.00
2x poverty
1.17**
0.06
1.06; 1.30
College graduate
0.60***
0.04
0.53; 0.68
Large metro (Ref)
---Small metro
1.09
0.06
0.97; 1.22
Non-metro
1.14
0.08
0.98; 1.32
Medicaid
1.33**
0.11
1.13; 1.56
Medicare
2.48***
0.20
2.12; 2.92
Private Health Insurance
0.87*
0.06
0.76; 0.99
F (37, 14) = 58.88, p<0.001
Pseudo R-Squared (unweighted)
0.25
*p-value<0.05, **p-value<0.01, ***p-value<0.001
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Table 7. Association of Non-Medical Prescription Opioid Use with Unemployment Due to Disability for Subgroups (a. Poor Health, b.
Serious Mental Health Symptoms, c. Serious Mental Health Impairment, d. Activities of Daily Living Limitations) (N=38,282)
Model A
Non-Medical
Prescription Opioid Use

Poor Health (n=4,189)
%
OR
SE
6%
1.02
0.29

p-value
0.95

95% CI
0.57,
1.81
Serious Mental Health Symptoms (K6)
(n=2,540)
Model B
%
OR
SE
p-value 95% CI
Non-Medical
14%
1.21
0.39
0.55
0.64,
Prescription Opioid Use
2.30
Serious Mental Health Impairment
(WHODAS) (n=3,706)
Model C
%
OR
SE
p-value 95% CI
Non-Medical
12%
1.03
0.36
0.93
0.51,
Prescription Opioid Use
2.07
Activities of Daily Living Limitations (ADL)
(n=6,305)
Model D
%
OR
SE
p-value 95% CI
Non-Medical
6%
1.22
0.31
0.44
0.74,
Prescription Opioid Use
2.01
*p<.05, **p<.01, ***p<.001

Not in Poor Health (n=34,093)
%
OR
SE
95% CI
4%
1.15
0.35
0.63, 2.11

p-value
0.65

Without Serious Mental Health Symptoms (K6)
(n=35,742)
%
OR
SE
95% CI
p-value
4%
1.12
0.24
0.73, 1.71 0.60
Without Serious Mental Health Impairment
(WHODAS) (n=34,576)
%
OR
SE
95% CI
p-value
4%
1.22
0.28
0.76, 1.94 0.40
Activities of Daily Living Limitations (ADL)
(n=31,977)
%
OR
SE
95% CI
p-value
4%
0.91
0.38
0.39, 2.12 0.83
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Table 8. Weighted Generalized Structural Equation Model: Path Analysis of Non-Medical
Prescription Opioid Use and Disability (N = 38,282)
Unemployment due to
Disabilitya
b(SE)
OR
Mental Health Functional
Impairment
0.08(0.01)
1.08***
Activity Limitations
1.20(0.11)
3.34***
Poor Self-Rated Health
1.25(0.10)
3.49***
b
Psychological Distress
b(SE)
β
Non-Medical Prescription
Opioid Use
0.89(0.16)
0.03***
Activity Limitations
1.88(0.09)
0.19***
Poor Self-Rated Health
1.08(0.12)
0.11***
Mental Health Functional
Impairmentc
b(SE)
β
Non-Medical Prescription
Opioid Use
0.59(0.15)
0.02***
Psychological distress
0.52 (0.01)
0.01***
Activity Limitations
1.34(0.09)
0.10***
Poor Self-Rated Health
0.29(0.11)
0.02*
Poor Self-Rated Healthd
b(SE)
OR
Non-Medical Prescription
Opioid Use
0.47(0.10)
1.60***
Activity of Daily Living
b(SE)
OR
Limitationse
Poor Self-Rated Health
1.37(0.06)
3.94***
*p-value <0.05, **p-value <0.01, ***p-value <0.001

95% CI
1.06; 1.10
2.68; 4.15
2.86; 4.25
95% CI
0.56; 1.21
1.70; 2.07
0.85; 1.32
95% CI
0.29; 0.90
0.50, 0.54
1.15; 1.53
0.07; 0.52
95% CI
1.30; 1.97
95% CI
3.50; 4.42

a. Model included age, gender, race, poverty, education, stimulant use, and health insurance (see Table 2).
b. Model included age gender, race, poverty, other substance use (alcohol, marijuana, heroin,
methamphetamine and tranquilizer), other mental health (depression and serious suicidal thoughts), and
health insurance (see Table 3).
c. Model included age, gender, race, poverty, education, other substance use (alcohol, marijuana and
stimulant), depression, and health insurance (See Table 4).
d. Model included age, gender, race, poverty, education other substance use (alcohol), depression, SSI and
health insurance (see Table 5).
e. Model included age, gender, race, poverty, education, other substance use (crack cocaine and
hallucinogen), serious suicidal thoughts and health insurance (see Table 6).
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Figure 2. Path model showing the relationship of non-medical prescription opioid use on mediating variables and unemployment due
to disability
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Signifies a significant predictive relationship.
a. The coefficients presented for the prediction of poor health, activity limitations and unemployment due to disability are the odds
ratio (OR) obtained from weighted logistic regression.
b. The coefficients presented for the prediction of psychological distress and mental health functional impairment are the beta
coefficients (β) obtained from weighted OLS regression.

