




ABSTRACT

Prescription opioid dispersion and use has seen enormous growth in the past two decades, giving rise to equally concerning increases in prescription opioid use disorder and associated mortality. Research supports a significant relationship between prescription opioid use and mental health issues, making mental illness a critical factor to investigate in the current epidemic. This paper is a review of currently available publications on the topics of prescription opioid use/misuse/disorder and comorbid mental disorders and suicidality. Examination of fifty-four cross-sectional and prospective studies revealed an association between prescription opioid use and the presence of mental illness and suicidality. Research supports potentially bidirectional relationships between prescription opioid use and anxiety disorders, substance and alcohol use disorders, mood disorders, and personality disorders. There is also evidence of those using prescription opioids reporting greater frequency of suicidal thoughts and behavior. Prescription opioid use, misuse, and use disorder all carry serious risk of increased mortality and decreased quality of life.  However, comparison between studies is difficult because of the lack of consistency in how prescription opioid use and disorder is defined and the heterogeneity of the samples analyzed. The public health significance of this review is the presentation of evidence that highlights the major role of mental health in the potential abuse of prescription opioids to clinicians, policy makers, and public health officials. 
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1.0  Introduction

According to the most recent version of the Diagnostic and Statistical Manual of Mental Disorders, or the DSM-5, prescription opioid use disorder is defined as having two or more of eleven criteria within the past year. These criteria are a combination of the two disorders (abuse and dependence) that comprised prescription opioid use disorder in the prior version of the DSM, DSM-IV-TR. Table 1 displays the criteria from each version of the DSM to receive a diagnosis for prescription opioid use disorder. 
The majority of the studies included in this review use DSM-IV criteria to measure problematic prescription opioid use (e.g. prescription opioid abuse and prescription opioid dependence). This is because the DSM-5 was introduced in 2013, which is after most of the identified research was conducted and published. Nonmedical prescription opioid use, used interchangeably with prescription opioid misuse in this review, is defined as using an opioid “without a prescription, in greater amounts, more often, or longer than prescribed, or for a reason other than a doctor said you should use them.” 
Table 1: DSM Criteria for Prescription Opioid Use Disorder

	DSM-IV-TR (2000)
	DSM-5 (2013)

	Must meet at least one of following criteria in past 12 months to receive diagnosis of prescription opioid abuse:

· Recurrent prescription opioid use resulting in failure to fulfill major role obligations at work, school, or home

· Recurrent prescription opioid use in situations in which it is physically hazardous

· Recurrent prescription opioid-related legal problems

· Continued prescription opioid use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of prescription opioids
	Must meet at least two of following criteria in past 12 months to receive diagnosis of prescription opioid use disorder:

· Recurrent prescription opioid use resulting in failure to fulfill major role obligations at work, school, or home

· Continued prescription opioid use despite having persistent or recurrent social or interpersonal problems caused or exacerbated by the effects of prescription opioids

· Recurrent prescription opioid use in situations in which it is physically hazardous

· Important social, occupational, or recreational activities are given up or reduced because of prescription opioid use

· Prescription opioid use is continued despite knowledge of having a persistent physical or psychological problem that is likely to have been caused or exacerbated by prescription opioids

· Taking prescription opioids in larger amounts or for longer than intended

· Persistent desire or unsuccessful efforts to cut down or control prescription opioid use

· A great deal of time is spent in activities necessary to obtain, use, or recover from prescription opioids

· Tolerance (needing more prescription opioids to get desired effect)

· Development of withdrawal symptoms
· Cravings and urges to use prescription opioids
2-3 symptoms: Mild

4-5 symptoms: Moderate

6+ symptoms: Severe

	Must meet at least three of following criteria in past twelve months to receive diagnosis of prescription opioid dependence:

· Tolerance (needing more prescription opioids to get desired effect)

· Development of withdrawal symptoms

· Taking prescription opioids in larger amounts or for longer than intended

· Persistent desire or unsuccessful efforts to cut down or control prescription opioid use

· A great deal of time is spent in activities necessary to obtain, use, or recover from prescription opioids

· Important social, occupational, or recreational activities are given up or reduced because of prescription opioid use

· Prescription opioid use is continued despite knowledge of having a persistent physical or psychological problem that is likely to have been caused or exacerbated by prescription opioid use
	


In the past two decades there has been a sharp increase in opioid prescribing, reaching a peak in 2010 (Guy et al., 2017). From 2010 until 2015, there was a decrease in opioid prescribing amounts, but this number still remains three times higher than it was in 1999 (Guy et al., 2017). Clearly, there continues to be an issue in the United States with the amount of opioid prescribing and use, meaning that it remains important to monitor these trends and investigate potential risk factors involved with opioid misuse and use disorder. In light of the alarming increase in prescription opioid dispersion, use, and use disorder in the past twenty years, this paper seeks to explore the relationship between the abuse of this type of drug and a critical risk factor: mental health.
1.1 PUBLIC HEALTH SIGNIFICANCE OF prescription OPIOID USE DISORDER
In 2012, approximately 5% of the U.S. population used prescription opioids nonmedically, surpassing all drug use except marijuana (Han et al., 2015; SAMHSA, 2012). Prescription opioid use disorder affects 1-2% of the national population, or 6.5 million Americans (Han et al., 2015). The prevalence of prescription opioid use disorder and prevalence of frequent to highly-frequent nonmedical prescription opioid use (≥100 days and ≥200 days of use out of the past year, respectively) has increased between 2003 to 2013 (Han et al., 2015). Mortality related to prescription opioid overdoses has followed a similar trend, with a five-fold increase since 1999 (Seth et al., 2018). 
1.2 comorbidity of nonmedical prescription opioid use with suicidality and other mental health issues
Substance use disorder is a clinically recognized psychiatric illness in which the recurrent use of alcohol or drugs causes significant impairment in an individual’s life, impacting health, work, and relationships (SAMHSA, 2015). Since substance use and abuse is regarded as a psychiatric issue, it is of no surprise that nonmedical prescription opioid use is frequently observed in individuals with mental health disorders. Adults with mental health disorders are more likely to be opioid users: almost 20% receive prescriptions for opioids, compared to 5% of those without mental disorders receiving opioid prescriptions (Davis et al., 2017). Having one of many common mental disorders increases the odds by 1.7-4 times of having prescription opioid use disorder (Katz et al., 2013). With comorbid mental health issues comes greater risk of suicidal behavior. Research indicates that any frequency of prescription opioid use is associated with greater odds of suicidal ideation, planning, and attempts, which is further exacerbated by having another mental disorder such as depression and past-year substance use disorder (Ashrafioun et al., 2017). More than half of the 60 million opioid prescriptions dispersed in a year are received by an adult with a diagnosed mental disorder, making this a very prominent issue (Davis et al., 2017). 
1.3 PUBLIC HEALTH IMPLICATION
Understanding the role of mental illness in those using prescription opioids nonmedically will help public health officials determine the best approaches to preventing and treating opioid use disorder, as well as the treatment of the comorbid disorders. Programs such as drug monitoring systems, prescriber education, and even innovative technological tools have been developed and proven to be successful. However, greater, more in-depth knowledge of prescription opioid use and misuse and its interaction with psychiatric comorbidities offers the opportunity to create new public health initiatives in addition to refining the existing ones.
1.4 OBJECTIVE OF CURRENT REVIEW
The objective of the current literature review is to gather, compile, and analyze the results of the many studies examining prescription opioid use, misuse, and use disorder and comorbid mental disorders and suicidality. No other paper to date has produced a comprehensive review of all publications investigating the relationship between prescription opioid misuse and mental health disorders. There are a few published literature reviews that examine the relationship between opioid use and mental health, but these either clump together illegal opioids and prescription opioids or focus only on illegal opioids (such as injecting heroin users). 
2.0  METHODS
Previously published literature reviews related to the current topics did not distinguish between illegal and prescription opioid use. This current review intends to examine papers only focusing on prescription opioids. 
In this review, prescription opioid use was defined either as regular prescribed use, misuse, nonmedical use, abuse, dependence, or use disorder. All of these definitions except for regular prescribed use qualified as problematic use. Eligibility criteria for inclusion in this review were that articles addressed prescription opioid use/misuse/disorder, were published between 2000 and 2018, and must be written in the English language. The publication time period of 2000-2018 was chosen because the rapid increase in nonmedical prescription opioid use began around the year 2000. Out of eighty-eight research reports initially identified, a total of fifty-four were chosen for this review. These fifty-four papers were found to be relevant to the epidemiology of prescription opioid misuse or prescription opioid use disorder and mental illness or suicidality. Figure 1 displays a flow chart for the selection of the studies included in this review.
2.1.1 Databases and Inclusive Dates
Relevant publications were identified from several information retrieval databases. These databases include Academic OneFile, Academic Search Premier, BMJ, EBSCO Host, Elsevier, JAMA Network, Ovid, ProQuest, PubMed, ScienceDirect, Springer Link, Taylor & Francis Online, and Wiley Online Library. The literature search was conducted between August 2018 and November 2018.
2.1.2 Search Terms

Keywords used to identify eligible publications in the search were prescription opioid addiction, prescription opioid use disorder, prevalence, epidemiology, trends, mortality, treatment, psychiatric comorbidity, mental disorder comorbidity, suicidality, suicide, suicide attempt, suicidal behavior, borderline personality disorder, major depressive disorder, depression, prescription opioid use disorder in the elderly. Additionally, the references cited in the retrieved reports were examined for any relevant research reports. Two new studies were identified using this method of retrieval from published references.

Figure 1: Flow Chart for Study Selection
3.0  results
3.1 Key Findings
3.1.1 Prescription Opioid Use in the United States

Twenty-five of the fifty-four studies that were identified in the review examined the prevalence (n=14), associated mortality (n=8), or treatment of opioid abuse and use disorder (n=4). The studies used varying measures for the usage of prescription opioid medication, including regular prescription opioid use, prescription opioid misuse/nonmedical prescription opioid use, prescription opioid use disorder (DSM-5 criteria), and prescription opioid abuse and/or dependence (DSM-IV criteria).
3.1.1.1 Prevalence

Table 2 displays the study sample, measure of opioid use, methods, and results for the eight studies examining the prevalence and trends of opioid usage within the past twenty years in the United States. The eight papers were published between 2006-2017. Of these eight, seven studies used data from nationally representative surveys, and one used data from a surveillance system. Six of the studies reported prevalence of nonmedical prescription opioid use and prescription opioid use disorder, one study reported rates of prescription opioid abuse events (from surveillance system), and one study reported prevalence of regular use of prescription opioids. Prevalence rates for past-year nonmedical prescription opioid use ranged from 4.1-5%, with a median prevalence of 4.9%. Past-year prescription opioid use disorder rates ranged from 0.8-1.4%, with a median prevalence of 0.9%.
Currently in the United States, the prevalence of nonmedical use of prescription opioids in adults hovers around 5% (Ashrafioun et al., 2015; Han et al., 2015; Saha et al., 2016; Sullivan et al., 2006; Wu et al., 2010). The percentage of those that misuse prescription opioids that qualify for a prescription opioid use disorder diagnosis is about 30%, or  around 2% of the overall American adult population (Wu et al., 2010).  In the general population, the prevalence and initiation of inappropriate usage of prescription opioids has been decreasing since 2003;  the 12-month prevalence of nonmedical use of prescription opioids in adults decreased from 5.4% to 4.9%, and 12-month prevalence of initiation of use decreased from 1.0% to 0.6% (Han et al., 2015). However, the 12-month prevalence of opioid use disorders in the general population saw an increase in the past decade from 0.6% to 0.9%, along with an increase in prevalence of high-frequency prescription opioid misuse from 0.3% to 0.4% (Han et al., 2015). These increases were even more dramatic among prescription opioid users: prescription opioid use disorders among those who misused prescription opioids increased from 11.9% to 17.8%, and high frequency use among misusers increased from 5.0% to 8.2% (Han et al., 2015).
There was a notable discrepancy in how data were reported, which can be seen in the Table 1. Dart et al. reported event rates per 100,000 population, as opposed to traditional prevalence reported as percentages. The authors report an increase in the rate of prescription opioid abuse from 1.5 per 100,000 population in 2008 to 3.8 in 2011, then a decrease to 2.8 in 2013 (Dart et al., 2015).   The presentation of this information is difficult to compare to the typical percentages provided by the other literature included in this review. 

Table 2: Studies Examining Prevalence and Trends of Prescription Opioid Use, Misuse, and Disorder: Methods and Findings

	Author, Date
	Sample
	Measure of Opioid Usage
	Statistical Methods
	Results Reported by Authors

	Ashrafioun et al., 2017
	Data retrieved from 2014 NSDUH

· Interviewers visited random sample of households across the US to increase generalizability of US non-institutionalized, civilian residents aged 12 years and older

N=41,053
	Participants asked if they had ever used pain relievers that were either “not prescribed” to them or they “took only for the experience or feeling it caused”

· If participant indicated that he or she had used pain relievers in this way, an additional set of questions regarding the prescription opioid misuse were asked

· Frequency of use asked

· None

· Less than monthly

· Monthly to less than weekly

· Weekly or more
	Descriptive analyses
	· Lifetime opioid misuse was reported in 16.7% of the sample

· 4.9% reported opioid misuse in past year

· 0.9% met criteria for prescription opioid use disorder

	Dart et al., 2015
Table 2

Continued
	Data pulled from four separate programs of the Researched Abuse, Diversion, and Addiction-Related Surveillance (RADARS) System from January 2002 through December 2013

	· Poison Center Program records the substances involved in poison-center cases classified as intentional abuse

· The Drug Diversion Program records the drugs involved cases opened by law-enforcement agencies investigating prescription-drug diversion

· The Opioid Treatment Program and the Survey of Key Informants’ Patients Program query new patients entering substance-abuse treatment about medications that they have abused in the previous 30 days

· The College Survey Program is a Web-based survey in which self-identified college students report their nonmedical use of prescription drugs during the previous 30 days

· All marketed products and formulations of following six prescription analgesics grouped together: oxycodone, hydrocodone, hydromorphone, fentanyl, morphine, and tramadol
	· Plotted quarterly event rate by dividing total number of events for prescription-opioid group for each program by population of jurisdiction or coverage area of program

· Poisson regression model with quadratic terms used for time

· T-statistic used to test whether quadratic coefficient differed from zero
	· Quarterly event rate for prescription opioids increased from 1.5 per 100,000 population in 2002 to 2.9 in 2012, then decreased to 2.5 in 2013

· Quarterly abuse rate for opioid analgesics increased from 0.20 per 100,000 population in 2003 to 0.56 in 2010, then decreased to 0.35 in 2013

· Rate of prescription opioid abuse increased from 1.5 per 100,000 population in 2005 to 7.3 in 2010, then decreased to 3.5 in 2013

· Rate of prescription opioid abuse increased from 1.5 per 100,000 population in 2008 to 3.8 in 2011, then decreased to 2.8 in 2013

· Rate of nonmedical use increased from 0.14 per 100,000 population in 2008 to 0.35 in 2013

	Han et al., 2015
Table 2

Continued
	Adults aged 18-64 years old in the United States that had participated in the 2003-2013 National Surveys on Drug Use and Health
N=472,200

	12-month nonmedical use of prescription opioids

· Defined as use in prior 12 months without a prescription simply for the experience or feeling caused by opioids

· If respondents reported using prescription opioids nonmedically in the past year, they were asked to state the number of days they used them nonmedically

· Frequent users: 100+ days of use

· Highly frequent: 200+ days of use
	· Descriptive analyses to estimate prevalence and trends

· Bivariable logistic regression models applied to assess unadjusted annual prevalence, to test for differences between the 2003 estimate and the estimate in each year in 2004-2013, and to test P values of β coefficients of the year variable

· Linear regression models were applied to examine differences in mean numbers of days of nonmedical use between 2003 estimate and estimate in each year spanning 2004-2013
	· Among adults aged 18-64 years old, 12-month prevalence of nonmedical use of prescription opioids decreased from 5.4% in 2003 to 4.9% in 2013

· The 12-month initiation rate decreased from 1.0% in 2003 to 0.6% in 2013

· 12-month prevalence of prescription opioid use disorders increased from 0.6% in 2003 to 0.9% in 2013

· Among users, this increased from 11.9% to 17.8%

· 12-month prevalence of high-frequency use (>200 days) increased from 0.3% in 2003 to 0.4% in 2013

· Among users, frequent use increased from 14.2% to 19.3%

· Among users, high frequency use increased from 5.0% to 8.2%

	Han et al., 2017
	Data retrieved from the 2015 National Survey on Drug Use and Health, non-institutionalized adults aged 18+

N=51,200
	Self-report on lifetime and past-year use and misuse of prescription opioids

Prescription opioid misuse defined as “in any way that a doctor did not direct you to use them, including 1) use without a prescription of your own; 2) use in greater amounts, more often, or loner than you were told to take them; or 3) use in any other way a doctor did not direct you to use them

Prescription opioid use disorder defined according to DSM-IV criteria
	Descriptive analyses
	· 37.8% used prescription opioids in the prior year, 4.7% misused them, and 0.8% had a use disorder

· Among those with prescription opioid use:

· 12-month prevalence of misuse was 12.5%

· 12-month prevalence of OUD was 2.1%

· Adults aged 18-49 had lower prevalence of prescription opioid use than older adults (35.7-37% vs. 39.5%)

· Among those reporting misuse, 59.9% used them without a prescription

· Men had lower prevalence of prescription opioid use than women (35.3% vs. 40.2%)

· Hispanics had lower prevalence of use than non-Hispanic whites (31.5% vs. 40%)

	Martins et al., 2010

Table 2 

Continued
	Data retrieved from the NLAES (1991-1992, N=42,862) and the NESARC (2001-2002, N=43,093)

Restricted to ages 18-57

Total N=62,240
	Alcohol Use Disorder and Associated Disabilities Interview Schedule-DSM-IV Version used to assess substance use and dependence

Nonmedical use of prescription opioids described to respondents as using a prescription opioid “without a prescription, in greater amounts, more often, or longer than prescribed, or for a reason other than a doctor said you should use them”
	Subjects categorized into 10-year age groups (18-27, 28-37…)

Descriptive analyses
	· No significant changes in lifetime use within birth cohorts, suggesting that initiation of NMUPO beyond age 27 is rare

· Past-year use increased among older birth cohorts

· Past-year disorder remained stable in 1964-1973 and 1944-1953 birth cohorts but significantly increased among those born in 1954-1963 (488% increase)

· Lifetime disorder increased across almost all pairs of birth cohorts that were compared, which is consistent with a period effect, particularly among earlier birth cohorts

· Past-year disorder also increased among all pairs of birth cohorts, especially among earlier birth cohorts

	Saha et al., 2016
	Data retrieved from the 2012-2013 National Epidemiologic Survey on Alcohol and Related Conditions

N=36,309
	Assessed using NIAAA Alcohol Use Disorder and Associated Disabilities Interview Schedule-5

12-month and prior-to-past 12-months NMPOU information aggregated into lifetime measure

NMPOU defined as use “without a prescription” or “in greater amounts, more often, or longer than prescribed, or for a reason other than a doctor said you should use them”
	Descriptive analyses

Logistic regressions
	· Prevalence of 12-month NMPOU: 4.1%

· Prevalence of lifetime NMPOU: 11.3% 

· NMPOU significantly increased from prevalence 2001-2002 NESARC (1.8% and 4.7% respectively)

· 12-month rates of OUD were 0.9%

· Lifetime rates of OUD were 2.9%

	Sullivan et al., 2006

Table 2

Continued
	Data retrieved from HCC

· Nationwide telephone survey designed to track effects of changing healthcare system on individuals at risk for alcohol abuse, drug abuse, and mental health disorders

· Nationally representative survey of US civilian population from 1996-1997

N=6,439
	Respondents asked about all prescribed medications that they had taken “at least several times a week for a month or more” in the past 12 months

· For this study, regular prescription opioid use of at least one month is a dichotomous measure
	Descriptive statistics
	Regular prescription opioid use during at least one assessment period was reported by 5.4% of subjects

	Wu et al., 2010
	Data collected from the 2001-2002 NESARC

N=43,093
	Substance use and psychiatric disorders assessed with the Alcohol Use Disorders and Associated Disabilities Interview Schedule-DSM-IV


	Descriptive analyses to assess prevalence 
	· About 5% of all respondents used nonmedical prescription opioids in their lifetimes

· Among all respondents, 1.4% met criteria for lifetime DSM-IV prescription opioid use disorder

· 1.1% abuse

· 0.3% dependence

· Among nonmedical users, 22.8% met criteria for opioid abuse, and 7.2% met criteria for dependence 


3.1.1.2 Prevalence and Trends in the Elderly Population

For the most part, the recent trends in prescription opioid exposure in younger and older adults are similar (West et al., 2015). However, older adults had a greater proportion of misuse calls compared to younger adults (West et al., 2015). This makes the elderly a special population of interest when examining prescription opioid misuse prevalence and trends.

Table 3 displays the study sample, measure of opioid use, methods, and results for the seven studies examining the prevalence of problematic opioid usage in the elderly population. The seven papers were published between 2012-2016. The sources of data were diverse for this topic, all of which focused on older adults either receiving prescription opioids, in treatment for prescription opioid use disorder, or had suffered from an event related to prescription opioid use. Measurements of prescription opioid use, misuse, and disorder and related psychiatric factors were highly variable as well.
From 1992-2012, adults over the age of 50 in New York City became the majority opioid treatment population, with the proportion of females increasing (Han et al., 2015). Elderly chronic opioid users (aged 65 years and older) were more likely to be older (over 75 years of age), be female, have less than a high school education, have alcohol less than once per month, self-report poor or fair health, take two or more prescribed medications, and have a diagnosis of arthritis (Karp et al., 2013). The elderly population aged 65 years and older that is afflicted by opioid misuse or abuse/dependence also reports worse health conditions. Cicero et al. (2012) found that individuals entering treatment for prescription opioid use disorder had greater odds of having moderate to severe pain (OR=2.12), having a psychiatric disorder (1.601), and having alcoholism (OR=2.33). As this cohort aged, physical and psychological health scores got worse (Cicero et al., 2012). In another study conducted by  Levi-Minzi et al. (2013), over 40% and almost 30% of elderly adults reporting recent opioid use also suffered from severe depression and severe anxiety, respectively. Most of this cohort reported misusing prescription opioids to treat pain (80.7%) and were most likely to receive the medication from their regular doctor (OR=12.22) (Levi-Minzi et al., 2013).
Table 3: Studies Examining Prevalence of Opioid Use in the Elderly: Methods and Findings

	Authors, Date
	Sample
	Measure of Opioid Use
	Statistical Methods
	Results Reported by Authors

	Beaudoin et al., 2016
	Cross-sectional design conducted from Sept. 2013-Aug. 2014 at two urban academic emergency departments in the same healthcare system (one a Level 1 trauma center, the other a community hospital)

Participants were 50+ years old, non-institutionalized, and had used prescription opioids within the past 30 days

N=139

N=74 (aged 50-64)

N=38 (65+)
	Prescription opioid use identified based on self-report and pharmacy records

Prescription Drug Use Questionnaire, Patient Version used to detect prescription opioid misuse (higher score=more problematic use)

Prescription opioid misuse defined as use of prescription opioids outside of their prescribed indications, self-escalating doses of these medications, or giving to or receiving prescription opioid medications from others within the past 30 days

Also identified prescription opioid abuse, dependence, and use disorder
	Descriptive analyses
	· Over half of participants in each age category satisfied DSM-5 criteria for OUD

· Most categorized as mild 

· Most qualified due to symptoms related to dependence

· Approximately 25% of adults 65+ and nearly 50% of adults 50-64 reported misusing their prescription opioids

· Self-escalation was most common type of misuse

· Majority misused for therapeutic reasons (e.g. pain)

	Cicero et al., 2012
Table 3

Continued
	Patients entering drug treatment programs around the country whose primary drug was prescription opioid (DSM-IV criteria), ages 18-75

N=2,573

N=138 (ages 55+)
	Collected using anonymous survey that covered retrospective questions related to history of use and abuse of opioids and current drug abuse problems
	Diversion methods

Regression


	· As they aged, both men and women entering treatment had increasingly poorer physical health composite scores

· Even worse psychiatric health in aging males and particularly females who misuse opioids

· Odds of those individuals older than 45 years having moderate to severe pain were two times greater than all other age groups (OR=2.12)

· Odds of patients older than 45 years having a psychiatric disorder were greater (1.601)

· Males and females older than 45 years had greater odds of alcoholism than younger patients (OR=2.33)

· Males and females older than 45 years had much higher odds of using a doctor to obtain opioids than younger men or women (OR=2.31, OR=2.15)

	Cochran et al., 2017
	Patients filling opioid pain medications in four community pharmacies in southwestern PA, two in rural area and two in large urban area

N=318

N=36, 65+ years old

N=134, 50-60 years old
	Prescription Opioid Misuse Index

· Included six yes/no items about behaviors indicative of misuse

· Scores range from 0-6, higher score=more active behaviors of misuse
	Univariable analyses

Descriptive analyses

Poison multivariable regression analyses
	· Differences between age groups observed for average number of total symptoms for PTSD (65+ had fewer symptoms than <50), average level of pain interfering with work (50-64 higher than <50), and average level of general health (<50 had poorer health than 50-64)

· Significant predictor of opioid medication misuse for respondents 65+ was illicit drug use in past year

· For every additional illicit drug use symptom endorsed, there was 2.4 times higher rate of opioid medication misuse behaviors

· Among respondents in 50-64 group, for every additional illicit drug use symptom endorsed, there was 26% higher rate of misuse behaviors reported

· PTSD symptoms also a predictor

· Among respondents in <50 group, for every additional illicit drug use symptom endorsed, there was 15% higher rate of misuse behaviors reported

· Depressive symptoms also a predictor

	Han et al., 2015
Table 3

Continued
	Data retrieved from Client Data System, an administrative dataset of the New York State Department of Health, OASAS

Included in analysis: data for adults in opioid treatment programs, for years 1996-2012, limited to adults living within five boroughs of NYC

Age groups separated into <40, 41-49, 50-59…≥70
	All patients were receiving treatment for opioid dependence
	Descriptive analyses
	· Pronounced age trend from 1996-2012, with adults aged 50+ becoming majority treatment population

· 50-59: 7.8-35.9% of all patients

· 60-69: 1.5-12% of all patients

· ≥70: 0.2-1.1% of all patients

· ≤40: 56.2-20.5% of all patients

· In older adult population, proportion of females increased from 1996-2012

· During these same years, proportion of female patients declined in general treatment population

· Older adults over the age of 60 were increasingly white with a decrease in black patients

· In age group 50-59, there were smaller decreases in both white and black populations, with larger increase in Hispanic population

	Karp et al., 2013
	Data retrieved from the Monongahela Valley Independent Elders Survey, a prospective epidemiological study of older adults conducted from 1987-2002 in southwestern PA (aged 65+ in 1987)

N=1,109 (starting at Wave 2)
	Use of medications were coded by therapeutic category in system based on American Hospital Formulary System; details of medication usage recorded in person

Opioid medications included: codeine, propoxyphene, hydromorphone, hydrocodone, oxycodone, morphine, fentanyl and tramadol
	Univariable analyses

Trajectory analysis then logistic regression
	· Chronic opioid users more likely than infrequent or non-users to be older, female, and to have less than high school education

· Chronic users of opioid analgesics more likely to be older (age 75-84 and ≥85), female, have less than high school education, use alcohol less than once per month, have sleep problems, self-reported poor or fair health, take 2 or more prescribed medications, and carry a diagnosis of arthritis

· Use of certain opioid medications was associated with increasing age: propoxyphene and tramadol

	Levi-Minzi et al., 2013
Table 3

Continued
	Data retrieved from the South Florida Health Survey, which examined prescription drug misuse and diverstion among six subpopulations in South Florida

Eligible participants were 18 or older, and reported misuse of psychoactive prescription drugs at least five times in past 90 days

This report only included elderly participants (60+) who reported prescription opioid misuse in past 90 days

N=88
	Determined from database using the number of days; also asked what their main reason is for using the drug and what method they used to obtain each diverted prescription drug
	Descriptive analyses

Regression models
	· Mean age=63.3, range 60-84

· Past year severe depression reported by 44.3% of sample, while severe anxiety was reported by 28.4%

· 80.7% reported misusing their primary opioid for pain, followed by 14.8% reporting misuse to get high, and 14.8% “to substitute for another drug”

· Regular doctor was most popular source among respondents (52.3%), followed by dealer (29.5%), sharing and trading (29.5%), family (8%), script doctor (2.3%), and pharmacy (1.1%)

· Those who endorsed recent primary opioid misuse for pain had over 12 times higher odds of using regular doctor to obtain their primary opioid (OR=12.22) and had lower odds of using a dealer (OR=0.20)

· IR or ER oxycodone misusers had higher odds of using a dealer (OR=2.85) but lower odds of obtaining primary opioid through their regular doctor (OR=0.31)

· Tramadol misusers had over 10 times higher odds of obtaining their opioid through regular doctor (OR=10.76) but had lower odds of acquiring them through dealer (OR=0.11)

	West et al., 2015
Table 3

Continued
	Data retrieved from the Researched Abuse, Diversion, and Addiction-Related Surveillance  (RADARS) System Poison Centers Program

This study analyzed case counts relating to abuse and misuse of prescription opioids oxycodone, fentanyl, hydrocodone, morphine, oxymorphone, hydromorphone, methadone, buprenorphine, tramadol, and tapentadol reported between 2006-2013

Adults age 20 years or older; categorized as older adults if 60 years or older

N=184,136
	Population rates of exposure to prescription opioids calculated using quarterly counts of exposure reported to the RADARS system
	Separate ordinary least squares regression models with second degree polynomial term
	· Compared to younger adults, older adults had lower average annual rate of calls during time period (3.4 vs. 14.9 per 100,000 population), a lower proportion of calls identified as abuse, and a greater proportion of calls identified as misuse

· Rates were lower for older adults than younger adults at every time point

· Both age groups showed significant quadratic trend with abuse rates for each group showing initial increases followed by declines over time period

· Rates of abuse for the older ages peaked later during the time period (early 2013) than younger adults (late 2010)

· Significant quadratic trend observed for each of age groups with recent rates of misuse for both groups trending downward

· Rates of misuse were lower for older adults than younger adults at every time point

· Rates of misuse for older ages peaked later during the period (early 2012) than younger adults (late 2010)

· Suicide intention rates were lower among the older adult age group than the younger age group at all time points

· Among the older age population there was a significant linear increase in rates

· Among younger adults there was negative quadratic trend in population rates over time period with rise in rates during 2006-2010 and decline in rates during 2011-2013

· Higher proportion of female deaths among older cases compared to younger cases (68.2% s. 55.7%)

· Older adults had lower average annual rate of death during time period (0.56 vs. 0.82 cases per 1,000,000 population)

· Lower proportion of deaths associated with abuse among older adults

· Higher proportion of deaths associated with suicidal intent among older adults

· Among older adults there was significant linear trend in death rates from all intentional exposures to prescription opioids

· There was 2.8-fold increase in death rates for older adults between 2006-2013

· From 2006-2011, annual death rates for older adults were lower than younger adults; however, the death rates for older adults surpassed the rates for younger adults in 2012 and 2013


3.1.1.3 Mortality

Prescription opioid abuse is associated with increased mortality risk and this mortality rate has increased in the past decade. Table 4 displays the study sample, measure of opioid use, measure of mortality, methods, and results for the seven studies examining mortality related to prescription opioid usage. The seven papers were published between 2010-2017. Of these seven, three studies used data from government databases such as the CDC and VHA, one study used data from nationally representative surveys, one study used data from a surveillance system, and one study used data from pharmaceutical records. Four of the studies measured the dosage and frequency of prescribed opioids, one study measured nonmedical prescription opioid use, two studies measured prescription opioid overdose events, and one study measured prescription opioid use disorder. Rates of prescription opioid-related deaths ranged from 7.8 per 100,000 person-years to 125.8 per 100,000 person-years. The latter rate was an outlier, most likely because it was derived from specific state Medicaid data, while the other rates were calculated using national data.
Between 1999 and 2016, there were 106,193 deaths attributed to prescription opioids, which is likely a low estimate due to misclassifying overdose deaths attributed to unknown causes (Jalal et al., 2018). Prescription opioids were associated with more deaths and accidental poisonings than cocaine, heroin, and psychostimulants combined, with young men being 3.6 times more likely than similarly aged women to die from a pharmaceutical opioid-related death (Calcaterra et al., 2013). Mortality rates due to prescription opioid overdoses have been increasing since 2010, with a slight decrease in 2012 (Jalal et al., 2018). From 2003 to 2013, drug overdose death rates related to prescription opioids increased from 4.5 per 100,000 population to 7.8 (Han et al., 2015). Dart et al. (2015) reported a slightly different trend, in which the rate of opioid-related death increased from 2002 to 2006, plateaued from 2006 to 2008, and then slightly decreased from 2008 to 2013. However, this paper included all deaths related to prescription opioids, not just overdose, which may explain the difference in trends. The Han and Dart papers also used different data sources. Han et al. gathered data from a national epidemiologic survey of the general U.S. population, while Dart et al. retrieved its data through the Researched Abuse, Diversion, and Addiction-Related Surveillance System, which specifically records the diversion and abuse of prescription opioids, rather than pulling information from the entire population. Risk of mortality from prescription opioid overdose is dose-dependent, in which hazard ratios are much higher for patients receiving higher daily doses of opioids (Bohnert et al., 2011; Dunn et al., 2010).

Table 4: Studies Examining Prescription Opioid Use and Associated Mortality: Methods and Findings

	Author, Date
	Sample
	Measure of Opioid Usage
	Measure of Mortality
	Statistical Methods
	Results Reported by Authors

	Bohnert et al., 2011
	Case-cohort design

Population taken from was VHA patients in 2004-2005 that were treated with prescription opioids

Cases were VHA patients who died before end of 2008

N=155,434
	Opioid analgesic medications dispensed by VHA pharmacies during 2004-2008 were codeine, oxycodone, hydrocodone, oxymorphone, and hydromorphone

Morphine-equivalent doses were calculated

N=752
	Opioid overdose death determined using National Death Index files and defined as death with an underlying cause-of-death code from ICD-10 of X42, X44, Y12, or Y14, in combination with a T-code of 40.2

N=1,136
	Chi-square tests

Cox proportional hazards models
	· Opioid overdose decedents were more likely to be middle-aged and white; more likely to have chronic or acute pain, substance use disorders, and other psychiatric diagnoses; and less likely to have cancer

· For 43.5% of cases, opioid overdose death occurred when max prescribed dose was equal to 0

· Overdose rate was higher at higher max daily doses

· Dose-response relationship between maximum daily prescribed dose of opioid and risk of opioid overdose death

	Calcaterra et al., 2013

Table 4

Continued
Table 4

Continued
	Data retrieved from CDC Wide-Ranging Online Data for Epidemiologic Research Database

All overdose deaths in US among 15-64 year olds from 1999-2009 (ICD-10 code X40-49)


	Based on specific classification ICD-10 code for pharmaceutical opioid overdose
	Death certificate information collected from WONDER database
	· Cochran-Armitage test for linear trends
	· By 2006, pharmaceutical opioid related deaths were more common than cocaine, heroin, and psychostimulant related deaths combined

· Age-adjusted pharmaceutical opioid related death rate increased almost four-fold from 1999 to 2009 (1.54/100,000 person-year to 6.05/100,000 person-year)

· From 2000-2009, pharmaceutical opioids were involved in the highest number of accidental poisonings

· Males aged 15-24 years old were 3.6 times more likely to die from pharmaceutical opioid related death than similarly aged females

· Death rate ratio decreased with each advancing age group

· The crude death rate related to pharmaceutical opioids among 15-24 year-old persons was 0.51/100,000 p-y and peaked to 3.38/100,000 p-y in 2009, a six-fold increase

· American Indians had the highest rates of pharmaceutical opioid related deaths

· With adjustment for gender, race, and age group, there were significant increases in the death rates related to pharmaceutical opioids each year relative to 1999 starting in 2002

	Dart et al., 2015
Table 4

Continued
	Data pulled from four separate programs of the Researched Abuse, Diversion, and Addiction-Related Surveillance (RADARS) System from January 2002 through December 2013
	· Poison Center Program records the substances involved in poison-center cases classified as intentional abuse

· The Drug Diversion Program records the drugs involved cases opened by law-enforcement agencies investigating prescription-drug diversion

· The Opioid Treatment Program and the Survey of Key Informants’ Patients Program query new patients entering substance-abuse treatment about medications that they have abused in the previous 30 days

· The College Survey Program is a Web-based survey in which self-identified college students report their nonmedical use of prescription drugs during the previous 30 days

· All marketed products and formulations of following six prescription analgesics grouped together: oxycodone, hydrocodone, hydromorphone, fentanyl, morphine, and tramadol
	Data retrieved from National Poison Data System 
	Descriptive analyses
 
	· Rate of death associated with heroin use was inversely related to the rate of death associated with the use of prescription opioid drugs

· Rate of opioid-related death increased from 2002 to 2006, plateaued from 2006-2008, then decreased slightly from 2009-2013

	Dunn et al., 2010

Table 4

Continued
	Persons who received 3+ opioid prescriptions within 90 days for chronic noncancer pain between 1997-2005

N=9,940
	Average daily opioid dose over previous 90 days from automated pharmacy data
	Nonfatal and fatal overdoses identified through diagnostic codes from inpatient and outpatient care and death certificates; confirmed by medical record review
	Cox proportional hazards models
	· Annual rate of overdose for total sample was 148 per 100,000 person-years overall and 116 for serious overdose

· Overdose rates were somewhat higher among persons aged 65+ 

· Overdose rates elevated among persons with history of depression or treatment of substance use disorder

· Overall rate of overdose mortality was 17 per 100,000 p-y

· Annual overdose rate was 256 per 100,000 p-y in patients who recently received medically prescribed opioids compared with 36 in subsample who did not

· HR=8.87 for persons receiving dose of 100 mg/d or more

· Persons who had not recently received opioids had less than one-third the risk for overdose of patients receiving opioids at low doses (HR=0.31)

	Garg et al., 2017

Table 4 

Continued
	Retrieved data from WA Medicaid for medical, hospital, and pharmacy claims, cause of death, and enrollment

Adults aged 18-64 and had at least one claim for opioid prescriptions between 2006-2010

N=150,821
	Calculated daily dose from pharmacy records
	ICD-10 codes T40.0-T40.6 and F11 for poisoning by narcotics or opioid abuse, dependence, or misuse
	Descriptive analyses

Cox proportional hazards
	· Overall rate of opioid-related death in WA Medicaid population was 125.8 per 100,000 p-y

· Patients aged 45-54 had twice the risk of fatal opioid overdose as patients aged 25-34

· Males were 70% more likely than females to have opioid overdose death

· Non-Hispanic blacks and Native Americans were at least 50% less likely than non-Hispanic whites to have fatal overdose

· Compared with patients at doses 1-19 mg/d, the risk of opioid overdose death significantly increased at 50-89 mg/d (HR=2.3)

· Users with 31-89 cumulative days of opioid use were 4 times more likely to have opioid-related death than users with less than 30 days cumulative use

· Patients with prescriptions for Schedule II short-acting opioids alone had more than double the risk compared with patients with non-Schedule II opioids alone (HR=2.3)

	Han et al., 2015
Table 4

Continued
	Adults aged 18-64 years old in the United States that had participated in the 2003-2013 National Surveys on Drug Use and Health

N=472,200
	12-month nonmedical use of prescription opioids

· Defined as use in prior 12 months without a prescription simply for the experience or feeling caused by opioids

· If respondents reported using prescription opioids nonmedically in the past year, they were asked to state the number of days they used them nonmedically

· Frequent users: 100+ days of use

· Highly frequent: 200+ days of use
	Data collected from the 2003-2013 Multiple Cause of Death Files from the National Vital Statistics System

· Drug overdose deaths were those assigned an underlying cause of death using the ICD-10 codes X40-X44 (unintentional), X60-64 (suicide), X85 (homicide), and Y10-Y14 (undetermined intent)

· Prescription opioid overdose deaths were those assigned specific ICD-10 codes T40.2-T40.4
	Descriptive analyses
	Drug overdose death rates involving prescription opioids increased from 4.5 per 100,000 population in 2003 to 7.8 in 2013

	Jalal et al., 2018
	Death records from National Vital Statistics System where unintentional drug poisoning was identified as main cause of death

N=599,255
	Overdose deaths attributed to prescription opioids
	Overdose deaths (unintentional poisoning) 
	Descriptive analyses

· Time course of overall number of deaths

· Contributions of individual drugs (prescription opioids)

· Changes in populations most affected by each drug by demographic factors of age, sex, race, and urbanicity

· Changes in geographic distribution of deaths due to each drug as measured by county of residence
	· Mortality curve for prescription opioids has been increasing since 2010, with a slight decrease in 2012

· Mortality rates from prescription opioids were higher among older age group, especially among females, among whites, and in rural counties

· From 1999 to 2016, there were 106,193 deaths in which prescription opioids were a contributory cause of death

	Watkins et al., 2017
	Veterans with OUD according to ICD-9 codes 304.0, 304.7, and 305.5 in 2007

N=32,422
	Subjects all diagnosed with OUD (see sample)
	Mortality was obtained from the VA Vital Status Mini File for 2006-2009
	Descriptive analyses

Logistic regression models
	· Unadjusted mortality rate was 3.7% at 12 months and 7.2% at 24 months

· Not being prescribed prescription opioids/benzodiazepines associated with lower odds of mortality

· No association between OUD pharmacotherapy initiation/maintenance and mortality


3.1.1.4 Treatment

The most effective treatment for prescription opioid use disorder is pharmacological treatment (Effective Treatments for Opioid Addiction, 2016). The primary medications used for treatment are buprenorphine, methadone, and naltrexone (Effective Treatments for Opioid Addictions, 2016). These medications are recommended to be combined with behavioral therapy; this approach is known as Medication Assisted Treatment (Effective Treatments for Opioid Addiction, 2016). 
Table 5 displays the study sample, measure of opioid use, treatment, methods, and results for the five studies examining treatment for prescription opioid use disorder. The five papers were published between 2013-2017. Of these five, three studies used data from nationally representative surveys, one study used data from a national clinical trial, and one study used data from meta-analysis of cohort studies. The measurements of prescription opioid use disorder and treatment reported by the studies varied greatly. The prevalence of those diagnosed with prescription opioid use disorder that sought treatment ranged from 17.7-19.44%.
Treatment for opioid use disorder has clear benefits. Weiss et al. (2015) found that pharmacological treatment combined with individual counseling led to a decrease of opioid dependence in the cohort. At the end of the 3.5-year trial, 83.7% were no longer opioid dependent and 61.1% were completely abstinent of opioid use (Weiss et al., 2015). Treatment also decreases risk of mortality. Sordo et al. (2017) reported a sharp decrease in all-cause deaths in those participating in pharmacological treatment: during the first four weeks of methadone treatment, the mortality rate decreased from 37.4 deaths per 1,000 person-years to 6.4 and continued to remain stable after the initial four weeks. Despite the positive outcomes, only 42.4% of those diagnosed with opioid use disorder ever seek treatment, with 24.5% of all individuals diagnosed initiating treatment within the first ten years of diagnosis (Blanco et al., 2013). 

Table 5: Studies Examining Treatment of Prescription Opioid Use Disorder: Methods and Findings

	Author, Date
	Sample
	Measure of Opioid Usage
	Measure of Treatment
	Statistical Methods
	Results Reported by Authors

	Blanco et al., 2013
	Data retrieved from the 2004-2005 Wave 2 NESARC

Civilian, non-institutionalized US population 18 years and older, residing in households and group quarters

N=34,653

N=623 with prescription opioid use disorder
	Met DSM-IV criteria for abuse or dependence of prescription opioids, as assessed by the Alcohol Use Disorder and Associated Disabilities Interview Schedule—DSM-IV 
	Self-report of seeking treatment
	Weighted  cross-tabulations used to calculate proportion of those who had sought treatment for prescription opioid drug use disorder
	Among individuals with prescription opioid use disorder (N=623), the probability of seeking treatment from onset of disorder:

· First year: 11.1%

· First ten years: 24.5%

· Ever: 42.4%

	Saha et al., 2016
	Data retrieved from the 2012-2013 National Epidemiologic Survey on Alcohol and Related Conditions

N=36,309
	Assessed using NIAAA Alcohol Use Disorder and Associated Disabilities Interview Schedule-5

12-month and prior-to-past 12-months NMPOU information aggregated into lifetime measure

NMPOU defined as use “without a prescription” or “in greater amounts, more often, or longer than prescribed, or for a reason other than a doctor said you should use them”
	
	Descriptive analyses

Logistic regressions
	· Only 5.5% and 7.9% of individuals with 12-month and lifetime NMPOU were treated

· 17.7% and 28.9% of individuals with 12-month and lifetime OUD were treated

	Sordo et al., 2017
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	Systematic review and meta-analysis

Prospective or retrospective cohort studies in people with opioid dependence that reported deaths from all causes or overdose during follow-up periods in and out of opioid substitution treatment with methadone or buprenorphine

N=19 cohorts

N=122,885 treated with methadone

N=15,831 treated with buprenorphine
	All individuals had diagnosis of opioid dependence 
	Patients must have received either methadone or buprenorphine treatment

Treatment features included: drug type, average daily dose, induction method, and provider
	· For each selected cohort, crude mortality rates were calculated from all causes and overdose during periods in and out of treatment

· Several bivariate random effects meta-analyses

· Cochran X2 test to examine heterogeneity
	· All-cause mortality rates varied widely across the 16 methadone cohorts, although rates were consistently higher out of treatment than in treatment

· 11.3 deaths per 1,000 person-years in treatment

· 36.1 deaths per 1,000 p-y out of treatment

· Overdose mortality rates across the 11 methadone cohorts were 2.6 and 12.7 overdose deaths per 1,000 person-years in and out of methadone treatment, respectively

· Moderate heterogeneity between studies in mortality rates in treatment

· Strong heterogeneity in rates out of treatment, with significantly higher rates out of treatment among methadone patients in specialist services than in primary care

· Pooled all-cause mortality rates decreased sharply from 37.4 to 6.4 deaths per 1,000 person-years throughout the initial four weeks of methadone treatment and were fairly stable after

· After people left methadone treatment, the pooled all-cause mortality remained high at between 24.1 and 35.2 deaths per 1,000 person-years during the initial two weeks out of treatment and decreased progressively afterwards

	Weiss et al., 2015
Table 5

Continued
	Two-phase, adaptive treatment design conducted from 2006-2009 at 10 sites from the National Drug Abuse Treatment Clinical Trials Network
Individuals over age 18 who met DSM-IV criteria for current opioid dependence
N=653 for main trial

N=375 for follow-up study
	Follow-up interviews at three timepoints consisted of subset of questionnaires from main trial, supplemented by items to assess the participants’ subsequent course of substance use and treatments received

· Composite International Diagnostic Interview Section L used to diagnose opioid dependence

· Addiction Severity Index used to assess substance use at follow-up
	Intervention: standard medical management plus individual opioid drug counseling
Control: Standard medical management 

· Consisted of brief visits with physician, combining buprenorphine-naloxone administration with medically-focused counseling


	Descriptive analyses
	· After 42 months, 31.7% were abstinent from opioids and not on opioid agonist therapy

· 29.4% were receiving agonist therapy but abstained from other opioids

· 7.5% were using illicit opioids while on agonist therapy

· Remaining 31.4% were using opioids without agonist therapy

· Majority of follow-up sample was no longer opioid dependent (83.7%)

· Opioid dependence over past year declined, with rate of 32.4% at month 42

· Perception of change in general health over past year improved over time, with greatest gain from baseline to month 18

· 61-66% of follow-up participants continued in some SUD treatment after main trial ended

· Those who participated in extended treatment were more likely to be enrolled in opioid agonist therapy at month 42

· Those who had successful outcomes in extended treatment were more likely to be enrolled in agonist therapy at month 42

· Engagement in agonist therapy was significantly associated with abstinence at month 42

· 79.6% vs. 50.8% abstinent from other opioids in past month

	Wu et al., 2016

Table 5

Continued
	Data retrieved from 2005-2013 NSDH

N=6,125 (with OUD)
	NSDUH assessment of nonmedical prescription opioid use include detailed description of drug class and list of qualifying drugs 
	Used Andersen’s healthcare utilization model to organize correlates of receipt of treatment, which suggested that receipt of substance use treatment was influenced by persons’ predisposing or demographic, enabling, and severity factors (based on self-report)
	· Descriptive analyses

· Logistic regression models
	· Among persons with POUD, 26.19% used alcohol/drug use treatment, 23.07% used any drug use treatment, and 19.44% used opioid-specific treatment

· Prevalence of treatment use was higher among persons with prescription opioid dependence than person with prescription opioid abuse

· Blacks had lower odds of using drug use and opioid-specific treatment compared to whites

· Compared with treatment use in 2005, odds of treatment use for alcohol, drug, or prescription opioid use problems increased in 2012


3.1.2 Prescription Opioid Use and Mental Health Disorders
Almost 20% of American adults suffer from a mental illness in a given year, or approximately 44.7 million people in 2016 (Mental Illness, 2017). In the general adult American population, 0.6% had reported a serious mental illness and misused prescription opioids, which is about 1.5 million people (1.5 Million Adults…, 2017). In other words, 13% of prescription opioid misusers also had a serious mental illness, and 15.6% of adults with a serious mental illness reported prescription opioid misuse (1.5 Million Adults…, 2017).

Reports outline several negative consequences associated among persons with comorbid mental health and prescription opioid use disorder. These issues are examined in the following subsections. Of particular interest is the direction of the association between nonmedical prescription opioid use and mental disorders. 
There are three proposed models in the literature regarding the directionality of the association of nonmedical prescription opioid use and mental health disorders. These models include: 1) the precipitation hypothesis, in which nonmedical prescription opioid use is proposed to lead to the development of mental disorders; 2) the self-medication hypothesis, in which those with mental disorders may misuse prescription opioids to relieve psychiatric symptoms; and 3) the shared vulnerability hypothesis, in which there is a third factor (such as genetics or environmental stressors) that influences the risk of misusing prescription opioids and developing a mental disorder (Martins et al., 2012). Directionality of this relationship has important implications in prevention and treatment of both conditions.
Thirty-one of fifty-four studies were identified in the review that examined the prevalence, trends, associated mortality, and treatment of prescription opioid use, misuse, and abuse/dependence and comorbid mental disorders. The studies included the following types of mental disorders: anxiety disorders, substance/alcohol use disorders, mood disorders, and personality disorders.
3.1.2.1 Presence of Any Mental Disorder

Table 6 displays the study sample, measure of opioid use, measure of mental illness, methods, and results for the seven studies examining prescription opioid use disorder and the presence of any comorbid mental health disorders. The seven papers were published between 2005-2017. Of these seven, four studies used data from nationally representative surveys, two studies used data from government healthcare databases, and one study used data from a cohort of participants diagnosed with prescription opioid dependence. Five of the studies measured prevalence of prescription opioid use, one study measured prevalence of nonmedical prescription opioid use, and one study measured prevalence of prescription opioid use disorder. Prevalence rates of those diagnosed with a mental illness that also received prescription opioids ranged from 11.7-18.7%.
Studies agree that having any of the common mental disorders is associated with nonmedical prescription opioid use and abuse/dependence, with odds ratios ranging from 1.72-3.02 and 1.70-3.99, respectively (Katz et al., 2013; Sullivan et al., 2006).  Having a mental disorder is also a predictor for opioid initiation (Sullivan et al., 2006). Sullivan et al. (2005) also reports that the number of mental disorders is associated with the likelihood of receiving opioids. The direction of this association remains unclear but there is much evidence for the precipitation pathway. For example, Davis et al. (2017) reports that of adults with mental health disorders, 18.7% were opioid users and calculated that these participants afflicted with a mental illness had more than twice the odds of being an opioid user than those without a mental illness (OR=2.42). However, it should be noted that this study had a cross-sectional design, meaning that this research should be extended using a longitudinal design to be able to confirm the temporality and direction of the relationship. 
Of the 60 million opioid prescriptions dispersed in the US per year, 51.4% are received by adults with a mental health disorder (Davis et al., 2017). This indicates that having a mental disorder could be a precipitator in the initiation of opioid use and the development of opioid misuse problems. In a cohort study, Seal et al. (2012) reported that a substantial proportion of veterans with a mental health diagnosis were receiving opioids for pain (11.7% versus  6.5% with no diagnosis).  Additionally, in another report, prescription opioid-using adults with mental health disorders were less healthy, had more comorbidities (18.1% had three or more comorbid disorders), and reported greater opioid craving compared to prescription opioid users without a mental health disorder (Davis et al., 2017; Griffin et al., 2014). Despite these negative outcomes related to opioid use and comorbid psychiatric disorders, Griffin et al. 2014 reported that patients with a co-occurring mental disorder were 1.6 times more likely to have a successful opioid use outcome while receiving pharmacological treatment for opioid use disorder. This appears to be unrelated to psychiatric disorder treatment, as those receiving treatment for a mental disorder were no more likely to have successful opioid outcomes (Griffin et al., 2014).
Table 6: Studies Examining Prescription Opioid Use and Presence of Any Comorbid Mental Disorder: Methods and Findings

	Author, Date
	Sample
	Measure of Opioid Use
	Measure of Presence of Mental Disorder
	Statistical Methods
	Results Reported by Authors

	Bogdanowicz et al., 2015
	Opioid users identified through the South London and Maudsley case register
	Diagnosed according to ICD-F11 criteria
	Psychological health status data extracted from the TOP
	Standardized mortality ratios using indirect standardization
	· Better psychological health status was protective

	Davis et al., 2017
	Data retrieved from 2011 and 2013 MEPS

N=51,891
	Combination of self-report and administrative data obtained from pharmacies 
	ICD-9 codes based on combination of self-report of conditions and data from health care providers and facilities 
	Logit models
	· Of adults with mental health disorders, 18.7% were opioid users, compared with only 5.0% among those without mental health disorders

· 51.4% (60 million opioid prescriptions) are received by adults who have a mental health disorder

· Among adults with mental health disorders, opioid users were considerably less healthy

· Among adults with mental health disorders, opioid users had considerably more comorbidities (18.1% had 3+ comorbidities)

· Adults with mental health disorder had more than twice the odds of being an opioid user

· OR=2.42 for having a substance abuse diagnosis

	Griffin et al., 2014
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	Participants were at least 18 years old at the time of enrollment and met DSM-IV criteria for current prescription opioid dependence

N=653
	All participants were diagnosed with opioid dependence according to DSM-IV criteria using the Composite International Diagnostic Interview 

Pain and Opiate Analgesic Use History
	Diagnosed using CIDI or by a physician at baseline
	Continuous variables were assessed with independent t-tests

Dichotomous variables with chi-square tests
	· In general, participants with co-occurring psychiatric disorder were more likely to have drug dependence diagnosis in addition to opioid dependence

· Also more likely to meet criteria for lifetime and past-year alcohol dependence

· Participants with co-occurring psychiatric disorder reported greater opioid craving and higher scores for nicotine dependence

· ASI composite scores were more severe for participants with co-occurring psychiatric diagnosis in the following domains: drug, medical, psychiatric, family/social, and employment

· Participants with co-occurring diagnosis reported higher depression severity scores and worse overall quality of life

· Also more likely to report lifetime abuse
· Participants with co-occurring psychiatric disorder were 1.6 times more likely to have successful opioid use outcome while receiving buprenorphine-naloxone treatment
· Participants receiving treatment for their psychiatric disorder were no more likely to have successful opioid use outcomes

	Katz et al., 2013
	Data was retrieved from Waves 1 (2001-2002) and 2 (2004-2005) of the National Epidemiologic Survey on Alcohol and Related Conditions 

N=34,653
	· Non-medical prescription opioid use was based on a yes/no answer to having ever misused an opioid prescription

· Those who answered yes to the NMPOU screening question were assessed by the AUDADIS-IV to determine if they met abuse/dependence criteria 
	Axis I and II DSM-IV mental disorders were assessed using the Alcohol Use Disorder and Associated Disability Interview Schedule
	Logistic regressions were used to examine mental disorder variables at Wave 1 and their association to incident NMPOU and abuse/dependence
	· All mental disorders, except any anxiety disorder, were significant and positive predictors of incident NMPOU and abuse/dependence (OR=1.72-3.02 and OR=1.70-3.99, respectively)



	Seal et al., 2012
	Cohort was identified using the national VA’s OEF/OIF roster (veterans enrolled in VA health care), 2005-2008

N=291,205
	Must have received at least one opioid prescription for a minimum of 20 consecutive days in the first year of pain diagnosis

· Morphine equivalent dose

· Median duration of prescription opioid use

· Concurrent use of other opioids or sedative hypnotics
	Categorized using ICD-9-CM codes corresponding to DSM-IV classifications

· No mental health diagnoses

· Other mental health diagnoses excluding PTSD

· PTSD diagnoses with and without other mental health diagnoses
	· Descriptive analyses for prevalence

· Poisson regression to calculate relative risks
	· Compared to 6.5% of veterans without a mental health diagnosis, 11.7% with mental health diagnoses but not PTSD were significantly more likely to receive opioids for pain

· 7.43% with mental health diagnoses excluding PTSD were independently more likely to receive opioids than the 2.7% of veterans without mental health diagnoses

	Sullivan et al., 2005
Table 6

Continued
	Data retrieved from HCC

N=9,279
	HCC respondents were asked about all prescribed medications in which they had taken “at least several times a week for a month or more” in the past 12 months
	Prevalence of common mental disorder in the past 12 months (major depression, dysthymia, generalized anxiety disorder, and panic disorder) was assessed using short-form versions of the WHO’s Composite International Diagnostic Interview
	Logistic regression
	· The number of common mental disorders was associated with likelihood of receiving opioids

· Those with more psychological distress have greater likelihood of receiving opioids

· Interaction was present between pain interference and common mental disorder associated with opioid use

· This means that there is a difference in the effect of common mental disorders between those reporting high levels of pain interferences in their daily activities and those who do not

	Sullivan et al., 2006
Table 6 

Continued
	Data was retrieved from HCC

N=6,439
	Respondents were asked about all prescribed medications that they had taken “at least several times a week for a month or more” in the past 12 months
	Presence during the preceding 12 months of the most commonly diagnosed and treated mental disorders was assessed by using short-form versions of the WHO’s Composite International Diagnostic Interview (based on DSM-III)
	Logistic regressions
	· Each individual 1998 disorder was significantly associated with opioid use, and ORs were large

· Mental disorder in 1998 was associated with increased risk for initiation of regular opioid use between 1998-2001

· Having a common mental health disorder was associated with increased risk of continuation of opioids from 1998-2001

· Patients receiving opioids were 2-3 times more likely to report perceived need for mental health treatment, but not substance abuse treatment

· In adjusted analysis, having a common mental disorder and problem drug use in 1998 were significant predictors of opioid use and opioid initiation in 2001


3.1.2.2 Substance and Alcohol Use Disorders
Table 7 displays the study sample, measure of opioid use, measure of substance and alcohol use disorders, methods, and results for the seven studies examining prescription opioid use disorder and comorbid non-opioid substance and alcohol use disorders. The seven papers were published between 2006-2017. Of these seven, three studies used data from nationally representative surveys, two used data from a government healthcare database, one used data from a sample of participants diagnosed with prescription opioid dependence, and one used data from a sample of participants that have an opioid prescription. Three of the studies measured prevalence of prescription opioid use, two of the studies measured prevalence of prescription opioid misuse, one of the studies measured prevalence of prescription opioid use disorder, and one of the studies measured prevalence of both prescription opioid misuse and use disorder. Prevalence rates for past-year nonmedical prescription opioid use comorbid problematic substance or alcohol use ranged from 12.6-27.1%, with a median of 20.3%.
Overall, the studies agree that having any substance use disorder is associated with increased odds of using prescription opioids nonmedically and prescription opioid abuse/dependence, with odds ratios of 3.02 and 3.99, respectively (Katz et al., 2013). Also, from the alternative perspective, those with prescription opioid use disorder frequently report comorbid substance use disorder, with 27.1% of a small sample of individuals with prescription opioid dependence endorsing an additional substance use disorder (Gros et al., 2013). Even without an official diagnosis of substance use disorder, problem drug use (of drugs other than prescription opioids) is associated with prescription opioid misuse. In a retrospective cohort study, it was found that those that initially reported problem drug use had higher rates of prescribed opioid use three years later (Sullivan et al., 2006). Problem drug use was also associated with an increased risk of prescription opioid initiation, though problem alcohol use was not associated with prescription opioid initiation (Sullivan et al., 2006). However, prescription opioid use comorbid with alcohol use disorder is associated with increased risk for mortality (Bogdanowicz et al., 2015).
Table 7: Studies Examining Prescription Opioid Use and Comorbid Substance and Alcohol Use Disorders: Methods and Findings

	Author, Date
	Sample
	Measure of Opioid Use
	Measure of Substance/Alcohol Use Disorder
	Statistical Methods
	Results Reported by Authors

	Bogdanowicz et al., 2015
	Opioid users identified through the South London and Maudsley case register
	Diagnosed according to ICD-F11 criteria
	Psychological health status data extracted from the TOP
	Standardized mortality ratios using indirect standardization
	Those with alcohol use disorders were at increased risk of mortality

	Cochran et al., 2017

Table 7

Continued
	Patients recruited from pharmacy when dropping off prescriptions for opioid medication

N=344
	Prescription Opioid Misuse Index
	Unhealthy alcohol use: Alcohol Use Disorders Identification Test-C

Illicit drug use: Drug Abuse Screening Test-10

Depression: Patient Health Questionnaire-2

PTSD: Primary Care Post-Traumatic Stress Disorder
	Descriptive analyses

Mean differences using chi-square and t-test statistical analyses
	· Predicted probability of engaging in unhealthy drinking was 0.21 for those who misused their opioid medication and 0.20 for those who did not misuse

· Of the sample that screened positive for opioid medication misuse, 20.3% were engaged in unhealthy alcohol use

· The most common misuse behavior, taking medications too often (24.8%), was reported among a larger proportion of the sample with unhealthy alcohol use (34.3%) compared to those without unhealthy alcohol use (22.1%)

· Multivariate association with largest observed magnitude was observed for those with illicit drug use in the last year and opioid misuse among those who were positive for unhealthy alcohol use

· Those within the sample with unhealthy alcohol use were more likely to screen positive for PTSD

· Among those without unhealthy alcohol use, illicit drug use, depression, and urban pharmacy location were associated with positive screen for opioid misuse

	Edlund et al.
	Data retrieved from HCC

N=9,279
	Short Form Health Questionnaire: any opioid misuse, problem opioid misuse 
	MDD, dysthymia, and GAD were assessed using short-form versions of the CIDI
	Descriptive analyses

Logistic regression
	· 7.8% of the sample had any nonopioid illicit drug use in the past year, but nonopioid illicit drug use was higher in users of prescribed opioids (12.6% vs. 7.8%)

	Gros et al., 2013
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	Individuals with prescription opioid dependence

N=90
	Structured Clinical Interview for the DSM-IV
	Mini International Neuropsychiatric Interview
	Series of independent samples t-tests
	· Significant minority of participants (27.1%) endorsed comorbid substance use disorder 

· Participants in prescription opioid dependence with comorbidity group were more likely to endorse alcohol dependence and sedative dependence

· Prescription opioid dependence with comorbidity group also endorsed more severe alcohol use severity

	Katz et al., 2013
	Data was retrieved from Waves 1 (2001-2002) and 2 (2004-2005) of the National Epidemiologic Survey on Alcohol and Related Conditions 

N=34,653
	· Non-medical prescription opioid use was based on a yes/no answer to having ever misused an opioid prescription

· Those who answered yes to the NMPOU screening question were assessed by the AUDADIS-IV to determine if they met abuse/dependence criteria
	Axis I and II DSM-IV mental disorders were assessed using the Alcohol Use Disorder and Associated Disability Interview Schedule
	Logistic regressions were used to examine mental disorder variables at Wave 1 and their association to incident NMPOU and abuse/dependence
	· Any substance use disorder had the strongest association with both NMPOU and abuse/dependence (OR=3.02 and OR=3.99, respectively)

	Seal et al., 2012
	Cohort was identified using the national VA’s OEF/OIF roster (veterans enrolled in VA health care), 2005-2008

N=291,205
	Must have received at least one opioid prescription for a minimum of 20 consecutive days in the first year of pain diagnosis

· Morphine equivalent dose

· Median duration of prescription opioid use

· Concurrent use of other opioids or sedative hypnotics
	Categorized using ICD-9-CM codes corresponding to DSM-IV classifications

· No mental health diagnoses

· Other mental health diagnoses excluding PTSD

· PTSD diagnoses with and without other mental health diagnoses
	· Descriptive analyses for prevalence

· Poisson regression to calculate relative risks
	· Veterans with drug use disorder and comorbid PTSD were most likely to be prescribed opioids



	Sullivan et al., 2006
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Continued
	Data was retrieved from HCC

N=6,439
	Respondents were asked about all prescribed medications that they had taken “at least several times a week for a month or more” in the past 12 months
	Presence during the preceding 12 months of the most commonly diagnosed and treated mental disorders was assessed by using short-form versions of the WHO’s Composite International Diagnostic Interview (based on DSM-III)
	Logistic regressions
	· Individuals with problem drug use diagnosed in 1998 had higher rates of prescribed opioid use in 2001

· Problem drug use in 1998 was associated with increased risk of opioid initiation, but problem alcohol use in 1998 was not

· In adjusted analysis, having a common mental disorder and problem drug use in 1998 were significant predictors of opioid use and opioid initiation in 2001


3.1.2.3 Anxiety Disorders
Table 8 displays the study sample, measure of opioid use, methods, and results for the eight studies examining nonmedical prescription opioid use and comorbid anxiety disorders. The eight papers were published between 2006-2017. Of these eight, four used data from a nationally representative survey, two used data from a sample of pain patients, one used data from a sample of patients with prescription opioid dependence, and one used data from a sample of participants that had an overdose event related to prescription opioids. Three of the studies measured prevalence of nonmedical prescription opioid use and prescription opioid use disorder, two of the studies measured prevalence of prescription opioid use, one study measured prevalence of prescription opioid use disorder, one study measured prevalence of prescription opioid-related overdose events, and one study measured prevalence of prescription opioid misuse. Prevalence rates of prescription opioid misuse in those with an anxiety disorder ranged from 17.8-67.7%, with a median of 22.8%. This large range reflects the different levels of severity of anxiety disorder.
Anxiety disorders examined in these studies included panic disorder, generalized anxiety disorder, posttraumatic stress disorder, phobias, and obsessive-compulsive disorder. Overall, having an anxiety disorder was associated with greater risk of subsequent nonmedical prescription opioid use and dependence (Martins et al., 2012). This association is bidirectional, in that the study also found that nonmedical prescription opioid use and dependence is associated with subsequent development of an anxiety disorder (Martins et al., 2012). The prevalence of opioid misuse is higher in patients with anxiety (50% versus only 10% in those without anxiety) and grows as the severity of anxiety increases (Feingold et al., 2017). 
Table 8: Studies Examining Prescription Opioid Use and Comorbid Anxiety Disorders: Methods and Findings

	Author, Date
	Sample
	Measure of Opioid Use
	Measure of Anxiety Disorders
	Statistical Methods
	Results Reported by Authors

	Feingold et al., 2017
	Patients treated in two large pain centers in Israel in 2014-2015

Must have chronic pain; be 18 years or older; and currently using prescription opioids

N=544
	Current Opioid Misuse Measure (self-report)
	Anxiety screened using GAD-7 scale

Depression screened using depression module of Patient Health Questionnaire
	Descriptive analyses for prevalence

Chi-square and logistic regression analyses used for comparison of categorical variables

Independent sample t-tests were applied for comparison of continuous variables
	· Among patients who screened positive for anxiety, 60.9% reported pain levels of 9-10 out of 10, and 27.7% reported pain levels of 7-8

· Among all participants, rate of opioid misuse was 28.9%

· Prevalence of opioid misuse among patients who screened positive and negative for anxiety was 50% and 10.1%, respectively

· Prevalence of opioid misuse among patients with anxiety:

· Mild: 17.8%

· Moderate: 22.8%

· Severe: 67.7%

· After adjustment, patients who screened positive for anxiety were at increased odds to screen positive for opioid misuse (OR=2.18)

· This association was maintained only for severe anxiety in separate analyses

	Gros et al., 2013
	Individuals with prescription opioid dependence

N=90
	Structured Clinical Interview for the DSM-IV
	Mini International Neuropsychiatric Interview
	Series of independent samples t-tests
	· 47.1% of participants with prescription opioid dependence met DSM-IV-TR criteria for mood or anxiety disorder

· Panic disorder was most common comorbid psychiatric disorder, followed by GAD, MDD, PTSD, social phobia, and OCD



	Martins et al., 2010
Table 8

Continued
	Data was retrieved from the 2001-2002 wave 1 of the National Epidemiologic Survey on Alcohol and Related Conditions

N=43,093

N=1,815 lifetime nonmedical opioid users
	Nonmedical use of opioids was defined to respondents as using an opioid “without a prescription, in greater amounts, more often, or longer than prescribed, or for a reason other than a doctor said you should use them”

Lifetime dependence assessed using DSM-IV criteria
	Diagnosed using Alcohol Use Disorder and Associated Disabilities Interview Schedule (DSM-IV criteria)
	Cox proportional hazard models
	· Preexisting anxiety disorders, panic disorder, and GAD were significantly associated with an increased likelihood of subsequent nonmedical opioid use

· Same association for onset of dependence 

· Preexisting nonmedical opioid use was significantly associated with increased likelihood of subsequent anxiety disorders, panic disorder, and GAD

· Same association for onset of dependence

	Martins et al., 2012
	Data retrieved from waves 1 and 2 of the NESARC

N=34,653
	Nonmedical use of prescription opioids defined to respondents as using a prescription opioid “without a prescription, in greater amounts, more often, or longer than prescribed, or for a reason other than a doctor said you should use them”
	Alcohol Use Disorder and Associated Disabilities Interview Schedule

Mood disorders included: MDD, bipolar disorder, bipolar I disorder, and dysthymia

Anxiety disorders included: panic disorder, social anxiety disorder, specific phobia, and GAD
	Nested logistic regression analyses
	· Baseline lifetime nonmedical prescription opioid use was associated with incidence of all anxiety disorders

· Baseline lifetime nonmedical opioid use disorder due to nonmedical prescription opioid use was associated with any anxiety disorder, as well as with several incident anxiety disorders at follow-up

· Almost all baseline lifetime anxiety disorder (any and specific) were associated with incident nonmedical prescription opioid use at follow-up

· Almost all (any and specific) baseline lifetime anxiety disorders were associated with incident opioid use disorder due to nonmedical prescription opioid use at follow-up

	Sullivan et al., 2006
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Continued
	Data was retrieved from HCC

N=6,439
	Respondents were asked about all prescribed medications that they had taken “at least several times a week for a month or more” in the past 12 months
	Presence during the preceding 12 months of the most commonly diagnosed and treated mental disorders was assessed by using short-form versions of the WHO’s Composite International Diagnostic Interview (based on DSM-III)
	Logistic regressions
	· Each individual 1998 disorder was significantly associated with opioid use, and ORs were large; OR for GAD significantly lower than those for panic disorder or dysthymia

	Turner & Liang, 2015
	Persons aged 18-64 with non-cancer pain who filled at least two Schedule II or III prescriptions for non-injectable opioid analgesics from January 2009-July 2012; enrolled at least 12 months in Aetna plan and had claims for service utilization at least six months before first drug overdose event

N=205,484
	Morphine-equivalent dose for each Schedule II or III opioid prescription was calculated from number of pills dispensed multiplied by strength
	Meeting ICD-9 criteria for anxiety or PTSD (combined in analysis), depression, psychosis, drug abuse, and alcohol abuse
	
	· Anxiety/PTSD occurred in 15% of the cohort

· Significant interactions were observed in a model predicting drug overdose:

· Benzodiazepine therapy with anxiety/PTSD

· Zolpidem therapy with anxiety/PTSD

	Wilsey et al., 2008
	Patients visiting an emergency department or urgent care center presenting with a painful condition that had been present for three or more months; had to have been taking an opioid medication for this problem and were seeking a refill for this controlled substance

N=113
	The Screener and Opioid Assessment for Patients with Pain (SOAPP)
	BDI for depression; STAI for anxiety; SCID for alcoholism/substance use, panic attacks, and PTSD; PDQ-4

All based on DSM-IV criteria
	Linear regression
	· With the exception of state anxiety all of the explanatory variables were significantly correlated with SOAPP score

· Panic disorder, trait anxiety, and personality disorders explained 38% of variance of SOAPP scores

	Wu et al., 2010
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Continued
	Data retrieved from the 2001-2002 NESARC

N=43,093
	Respondents were assessed from lifetime use of alcohol, tobacco/nicotine, and other drug classes; respondents who reported any lifetime use of the given substance then were assessed for DSM-IV abuse and dependence symptoms of the substance
	Substance use and psychiatric disorders were assessed with the Alcohol Use Disorders and Associated Disabilities Interview Schedule-DSM-IV
	Multinomial logistic regression
	· Among women, only opioid-other prescription drug users showed higher rates in generalized anxiety disorder.


3.1.2.4 Depression and Other Mood Disorders
Table 9 displays the study sample, measure of opioid use, methods, and results for the seventeen studies examining prescription opioid use disorder and comorbid mood disorders. The seventeen papers were published between 2009-2017. Of these seventeen, seven studies used data from nationally representative surveys, four studies used data from a sample of pain patients, three studies used samples consisting of veterans, two studies used data from a sample of participants diagnosed with prescription opioid use disorder, and one study used a sample of patients diagnosed with depression. Eight of the studies measured prevalence of prescription opioid use, five of the studies measured prevalence of nonmedical prescription opioid use and prescription opioid use disorder, two of the studies measured prevalence of prescription opioid use disorder, and two of the studies measured nonmedical prescription opioid use. Prevalence rates for depression in those with nonmedical prescription opioid use ranged from 14.2-19.5%.
Mood disorders examined in these studies include major depressive disorder, dysthymia, bipolar disorder, and mania. Depression is present in about 13% of adults filling an opioid prescription (Turner & Liang, 2015). About 0.7% of a nationally representative sample of American adults reported both nonmedical prescription opioid use and comorbid major depressive episode. This figure is slightly higher in adolescents at 1.2% (Fink et al., 2015). 
According to numerous studies, depression is strongly associated with opioid misuse and abuse/dependence (Martins et al., 2009; Martins et al., 2012; Edlund et al., 2015; Goesling et al., 2015; Merrill et al., 2012; Salas et al., 2016; Scherrer et al., 2013; Scherrer et al., 2016; Braden et al., 2009). The odds ratios of misusing opioids in those with depression ranged from 1.51-2.32 (Edlund et al., 2015; Salas et al., 2016). The odds ratio of having opioid use disorder ranged from 2.18-5.88 (Edlund et al., 2015; Salas et al., 2016). As with anxiety disorders, mood disorders and nonmedical prescription opioid use and abuse/dependence have a bidirectional association (Martins et al., 2012). 
Presence of depression is related to the prescribed opioid dose given to individuals. In a sample of patients receiving long-term opioid therapy for chronic pain, over 60% receiving a high dose of opioids (greater than 120 mg morphine equivalent) were clinically depressed, revealing a 2.6-fold higher risk than patients on low-dose regimens (Merrill et al., 2012). This cohort also found that patients on higher opioid doses reported higher levels of depression symptoms and were more likely to the meet criteria for clinical depression (Merrill et al., 2012). Braden et al. (2009) found that depressed persons had a higher average daily dose and day supply and were more likely to receive mainly schedule II opioids. The authors also reported a larger percentage of depressed persons receiving a higher dose regimen compared to nondepressed persons (Braden et al., 2009). Depression is also related to the length of time using prescribed opioids. Scherrer et al. (2016) found a significant association between duration of opioid use and treatment-resistant depression. In an earlier paper, Scherrer et al. (2013) reported that the incidence of depression increased with the duration of opioid use. Additionally, Braden et al. (2009) found that the rates of long-term incident opioid use was 2-4 times higher in depressed persons.
Depression alongside prescription opioid misuse also increases the risk of mortality, with an odds ratio for overdose of 7.06 in those with depression (Turner & Liang, 2015). Among those with depression, increasing opioid dose increases the likelihood of an overdose event (Turner & Liang, 2015).

Table 9: Studies Examining Prescription Opioid Use and Comorbid Mood Disorders: Methods and Findings

	Author, Date
	Sample 
	Measure of Opioid Use
	Measure of Mood Disorders
	Statistical Methods
	Results Reported by Authors

	Braden et al., 2009
	Patients with history of depression
	Opioid use was defined using episode-based approach
	Depression diagnosis according to ICD-9 codes
	· Descriptive analyses

· Direct standardization
	· Rates of long-term incident opioid use were approximately 2-4 times higher in depressed person in earliest year under study and increased similarly over time

· Prevalent long-term opioid use increased more rapidly over time than incident long-term opioid use

· Depressed persons had higher average daily dose and day supply and were more likely to receive mainly schedule II opioids; also more likely to have concurrent sedative-hypnotic use with 180+ day supply in 2005

· Larger percentage of depressed persons were receiving higher dose regimen of opioids per day

	Edlund et al., 2015
	Data retrieved from HCC

N=9,279
	Short Form Health Questionnaire: any opioid misuse, problem opioid misuse 
	MDD, dysthymia, and GAD were assessed using short-form versions of the CIDI
	Descriptive analyses

Logistic regression
	· Depression was a strong predictor of self-reported opioid misuse (OR=2.23), while other mental health disorders didn’t significantly predict opioid misuse

· Depression was a significant predictor of problem opioid misuse (OR=4.43)

	Edlund et al., 2015
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Continued
	Adolescents ages 12-17, data retrieved from NSDUH

N=112,600
	NMPOU defined by answers to question: “Have you ever, even once, taken [names of prescription opioids] that was not prescribed for you or that you took only for the experience or feeling it caused?”

Any past year opioid abuse/dependence was defined using standard DSM-IV criteria
	Assessed using questionnaire based on depression module in the National Comorbidity Survey—Adolescents 
	Logistic regression
	· Among all adolescents, 6.1% reported NMPOU in past year, and 8.3% had past year MDE

· Among those with both lifetime MDE and lifetime NMPOU, 47% had onset of MDE before NMPOU, 27.2% had onset of NMPOU before MDE, and 25.8% had onset in same year

· In adjusted logistic regression, MDE was associated with NMPOU (OR=1.51)

· Effects of major depression on NMPOU were moderated by family support and age

· Among sample with NMPOU, 15.1% had past year opioid abuse/dependence and 19.5% had past year MDE

· In adjusted logistic regression, MDE was associated with opioid abuse/dependence (OR=2.18)

	Fink et al., 2015
	Data retrieved from the National Survey of Drug Use and Health conducted in 2011 and 2012

N=113,665

N=36,663 adolescents

N=77,002 adults
	Assessed for past-year NMPOU
	Defined cases of major depressive episode using the DSM-IV criteria

Screeners derived from the National Comorbidity Survey—Adolescent and National Comorbidity Survey—Replication
	· Descriptive analyses

· Multinomial logistic regression
	· Over twice the proportion of respondents reporting past-year NMPOU met criteria for comorbid MDE compared to persons not reporting NMPOU

· Overall prevalence of comorbid NMPOU and MDE was 1.2% and 0.7% (adolescent and adult respondents, respectively)

· Past-year drug use other than NMPOU and alcohol use disorder were the strongest factors associated with NMPOU-alone, MDE-alone, and NMPOU+MDE

	Goesling et al., 2015
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	New patients of a pain clinic between 2010-2014

N=2,104
	Opioid use at time of new patient visit was assessed via comprehensive self-reported checklist 
	Symptoms of depression were assessed using 7-item depression subscale from the Hospital Anxiety and Depression Scale
	· Descriptive analyses

· Multivariate logistic regression
	· Opioid users reported higher scores on HADS depression and anxiety subscales, as well as greater pain severity and worse physical functioning

· Among patients currently using opioids, those who had symptoms suggestive of depression reported higher median daily OME compared with nondepressed patients using opioids

· Depressed patients were more likely to be on long-acting opioids

· Significant interaction was present such that for nondepressed patients, greater pain severity was associated with greater predicted probabilities of opioid use (not true for depressed patients)

· Significant depression by pain severity interaction and significant depression by physical functioning interaction (less so in depressed patients)

	Gros et al., 2013
	Individuals with prescription opioid dependence

N=90
	Structured Clinical Interview for the DSM-IV
	Mini International Neuropsychiatric Interview
	Series of independent samples t-tests
	· 47.1% of participants with prescription opioid dependence met DSM-IV-TR criteria for mood or anxiety disorder

· Panic disorder was most common comorbid psychiatric disorder, followed by MDD

· 

	Martins et al., 2009
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Continued
	Data was retrieved from the 2001-2002 wave 1 of the National Epidemiologic Survey on Alcohol and Related Conditions

N=43,093

N=1,815 lifetime nonmedical opioid users
	Nonmedical use of opioids was defined to respondents as using an opioid “without a prescription, in greater amounts, more often, or longer than prescribed, or for a reason other than a doctor said you should use them”

Lifetime dependence assessed using DSM-IV criteria
	Diagnosed using Alcohol Use Disorder and Associated Disabilities Interview Schedule (DSM-IV criteria)
	Cox proportional hazard models
	· Preexisting mood disorders, bipolar I disorder, and MDD were significantly associated with an increased likelihood of subsequent nonmedical opioid use

· Same association for onset of dependence 

· Preexisting nonmedical opioid use was significantly associated with increased likelihood of subsequent mood disorders, bipolar I disorder, and MDD

· Same association for onset of dependence

	Martins et al., 2012
	Data retrieved from waves 1 and 2 of the NESARC

N=34,653
	Nonmedical use of prescription opioids defined to respondents as using a prescription opioid “without a prescription, in greater amounts, more often, or longer than prescribed, or for a reason other than a doctor said you should use them”
	Alcohol Use Disorder and Associated Disabilities Interview Schedule

Mood disorders included: MDD, bipolar disorder, bipolar I disorder, and dysthymia

Anxiety disorders included: panic disorder, social anxiety disorder, specific phobia, and GAD
	Nested logistic regression analyses
	· Baseline lifetime nonmedical prescription opioid use was associated with incidence of any mood disorder, MDD, and bipolar disorder

· Baseline lifetime nonmedical opioid use disorder due to nonmedical prescription opioid use was associated with any mood disorder, as well as with several incident mood disorders at follow-up

· Almost all baseline lifetime mood disorders (any and specific) were associated with incident nonmedical prescription opioid use at follow-up

· Almost all (any and specific) baseline lifetime mood disorders were associated with incident opioid use disorder due to nonmedical prescription opioid use at follow-up

	Merrill et al., 2012
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Continued
	Chronic opioid therapy patients for noncancer pain

N=1,883
	Data retrieved from electronic pharmacy data
	Severity of depressive symptoms measured with eight-item version of Patient Health Questionnaire
	· Descriptive analyses

· Linear regression models 
	· Patients in higher opioid dose categories attributed more psychosocial problems and opioid control concerns to their opioid medication than those in lower dose categories

· Patients on higher opioid doses reported higher levels of depression symptoms; also more likely to meet criteria for clinical depression

· Over 60% of patients receiving 120+ mg morphine equivalent were clinically depressed, a 2.6-fold higher risk than patients on low-dose regimens (<20 mg/day)

	Salas et al., 2016
	Data retrieved from 2012 and 2013 National Survey on Drug Use and Health

N=55,030
	NMPOU defined as nonmedical use of prescription pain relievers or nonmedical use of Oxycontin; NMPOU defined as use “when they were not prescribed for you or that you took only for the experience or feeling they caused”

Participants also asked to answer questions designed to measure abuse and dependence based on criteria in DSM-IV
	Based on DSM-IV criteria for major depressive episode in past year
	· Descriptive analyses

· Chi-square tests
· Bivariate logistic regression
	· Higher prevalence of MDE was found among respondents with NMPOU (14.2%) and abuse/dependence (29.6%) compared with nonusers (6.7%)

· Odds of MDE increased over two-fold for NMPOU and almost six-fold for abuse/dependence (OR=2.32, OR=5.88)

· All substance use comorbidities associated with 1.91-3.77 times odds of MDE in last year, whereas anxiety was associated with almost nine times likelihood of MDE in last year

· Odds ratio assessing relationship of NMPOU and abuse/dependence with MDE for whites were 1.94 and 3.25 times larger than odds ratios for AAs

	Scherrer et al., 2013
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	Data retrieved from databases maintained by the Veterans Health Administration Office of Information from 1999-2007

N=49,770
	Incident opioid use defined as prescription at any dose and duration after baseline

Prescriptions defined by the day supply variable
	Diagnoses determined by ICD-9-CM codes; incident depression defined by presence of primary diagnosis of depression in at least one inpatient stay or two outpatient visits within a 12-month period that occurred after baseline date
	· Descriptive analyses

· Chi-square tests
	· Greater health services utilization, obesity and history of smoking and/or nicotine dependence, PTSD, and other anxiety disorders were positively associated with longer duration of opioid use

· Incidence of depression increased with duration of opioid use

· Patients exposed to >180 days of opioids had shorter time to depression diagnosis

	Scherrer et al., 2016
	Data retrieved from administrative extracts of the VA electronic medical record between 2000-2012

N=6,169
	Duration and dose exposure
	Depression was defined by the presence of two outpatient or one inpatient ICD-9-CM code for depression in the same 12 months

Patients were defined as having treatment resistant depression if any of the following were recorded in the medical record:

· Electroconvulsive therapy

· MAOI prescription

· 2+ antidepressants at the same time overlapping by at least 31 days

· Augmentation therapy
	· ANOVA and t-tests for continuous variables

· Chi-square tests for categorical variables
· Cox proportional hazards models
	· Association between duration of opioid use and TRD with higher percentage of 31-90 day and >90 days users developing TRD while smaller proportion of 1-30 days users developed TRD

· Patients with TRD were more likely to have PTSD than patients without TRD

· Substance use disorders all significantly less prevalent among patients with TRD

	Scherrer et al., 2017
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	Data retrieved from random sample of 500,000 VA patients, aged 18-80 that used the VA from 2000-2012

N=4,758
	Measured duration and maximum daily morphine equivalent dose
	Depression defined by two or more outpatient diagnoses within same 12-month period or at least one inpatient diagnosis for depression
	· Descriptive analyses

· Chi-square tests
	· Opioid use and new depressive episode had higher cumulative incidence of PTSD, opioid, and other drug abuse/dependence compared to non-opioid use and NDE; also had higher proportion of patients with at least 84 days of acute antidepressant treatment, dual antidepressant treatment, and mood stabilizer treatment

· 15.8% of OAU+NDE group developed PTSD at or after NDE

· OAU+NDE group had higher prevalence of acute antidepressant treatment for at least 12 weeks and higher maximum PHQ-9 score

	Turner & Liang, 2015
	Persons aged 18-64 with non-cancer pain who filled at least two Schedule II or III prescriptions for non-injectable opioid analgesics from January 2009-July 2012; enrolled at least 12 months in Aetna plan and had claims for service utilization at least six months before first drug overdose event

N=205,484
	Morphine-equivalent dose for each Schedule II or III opioid prescription was calculated from number of pills dispensed multiplied by strength
	Meeting ICD-9 criteria for anxiety or PTSD (combined in analysis), depression, psychosis, drug abuse, and alcohol abuse
	
	· Depression occurred in 13% of the cohort

· Over the course of 3.5 years, 0.67% of subjects were diagnosed with drug overdose

· The incidence rate for drug overdose was 421 per 100,000 person-years

· Significant interactions were observed in a model predicting drug overdose:

· Opioid therapy with depression

· Antidepressant therapy with depression

	Turner & Liang, 2015
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	Adults aged 18-64 with noncancer pain who filled at least two Schedule II or III prescriptions for non-injectable opioid analgesics from 2009-2012; enrolled in Aetna health plan

N=206,869
	Morphine-equivalent dose for each Schedule II or II opioid prescription was calculated
	Diagnosed according to ICD-9 codes
	Repeated-measures logistic regression
	· In the interaction between opioid therapy and depression, adjusted odds of overdose were higher for persons with depression than those without this diagnosis, regardless of opioid dose (OR=7.06)

· Among persons without depression, drug overdose was associated with increasing opioid dose, but the risk rose gradually with all but very high daily dose

· Among persons with depression, an increasing opioid dose monotonically increased likelihood of drug overdose

· Regardless of antidepressant therapy, risk of drug overdose was significantly greater for persons diagnosed with depression than for those who were not

· Long-term antidepressant therapy has protective association with overdose events in those with depression; shorter-term therapy had no benefit

	Weiss et al., 2015
	Individuals who were 18 years or older who met DSM-IV criteria for current opioid dependence

N=375 total enrolled for follow-up

N=306 at month 42
	Composite International Diagnostic Section L
	Special questionnaire designed for follow-up study
	Mixed effects models
	Those with more severe depressive symptoms were more likely to enroll in opioid agonist therapy at month 42

	Wu et al., 2010
Table 9

Continued
	Data retrieved from the 2001-2002 NESARC

N=43,093
	Respondents were assessed from lifetime use of alcohol, tobacco/nicotine, and other drug classes; respondents who reported any lifetime use of the given substance then were assessed for DSM-IV abuse and dependence symptoms of the substance
	Substance use and psychiatric disorders were assessed with the Alcohol Use Disorders and Associated Disabilities Interview Schedule-DSM-IV
	Multinomial logistic regression
	· Among men, opioid-polydrug users had higher rates of major depression, dysthymia, and mania

· Among women, only opioid-other prescription drug users showed higher rates in major depression, dysthymia, and mania


3.1.2.5 Borderline Personality Disorder and Other Personality Disorders
Table 10 displays the study sample, measure of opioid use, methods, and results for the nine studies examining prescription opioid use disorder and comorbid personality disorders. The nine papers were published between 2008-2015. Of these nine, three used data from a sample of patients diagnosed with prescription opioid use disorder, two used data from nationally representative surveys, two used data from a sample of pain patients, one used data from sample of college students, and one used data from a sample of psychiatric inpatients. Four studies measured prevalence of prescription opioid use, three studies measured prevalence of prescription opioid use disorder, one study measured prevalence of nonmedical prescription opioid use, and one study measured prevalence of both nonmedical prescription opioid use and use disorder. Methods of the measurement of the association between prescription opioid use and comorbid personality disorder was highly variable.
There is considerable evidence for an association between borderline personality disorder and misuse of prescription opioids. In a case-control study conducted by Maloney et al. (2009), opioid-dependent cases were more likely to screen positive for borderline personality disorder, and that these participants were more likely to want to die and attempt suicide. A large proportion of patients in pharmacological treatment for opioid use disorder also score positively on various measure of borderline personality disorder (Sansone et al., 2008). In a cross-sectional study with college students, it was found that borderline personality disorder features were associated with all opioid-related variables, including risk for misuse (Tragesser et al., 2013). Other personality disorders, such as antisocial personality disorder and paranoid personality disorder, are found in greater proportions in those using opioids (Wu et al., 2010). In general, there is an increased risk of mortality in opioid users with comorbid personality disorders (Bogdanowicz et al., 2015).
Table 10: Studies Examining Opioid Use and Comorbid Personality Disorders: Methods and Findings

	Author, Date
	Sample
	Measure of Opioid Use
	Measure of BPD
	Statistical Methods
	Results Reported by Authors

	Bogdanowicz et al., 2015
	Opioid users identified through the South London and Maudsley case register
	Diagnosed according to ICD-F11 critieria
	Psychological health status data extracted from the TOP
	Standardized mortality ratios using indirect standardization
	· Those with comorbid personality disorders were at increased risk of mortality

	Campbell et al., 2015
	Participants recruited through community pharmacies across Australia

Must be 18+ years old and taking prescribed Schedule 8 opioids for chronic noncancer pain for more than six weeks (Schedule 8 opioids: morphine, oxycodone, buprenorphine, methadone, and hydromorphone)

N=1,514
	All participants must have been receiving prescribed opioids for at least six weeks

OME daily doses; self-reported opioid use obtained from medication diary completed over 1-week period
	BPD screener adapted from the International Personality Disorder Examination, which uses ICD-10 criteria
	Descriptive analyses

Hierarchical regression models
	· 19.1% screened positive for BPD

· Associated with being younger

· Those who screened positively had 2.6 times the odds of being unemployed

· BPD was associated with higher OME

· BPD also associated with more problems associated with opioid use

· People with BPD had 6.6 times the odds of reporting past year suicidal ideation and 7.9 the odds of reporting past year suicide attempt

· People with BPD had 4.9 times the odds of reporting self-harm

· BPD was independently associated with lifetime pharmaceutical opioid dependence after adjusting for demographics, pain-related factors, mental health, and lifetime alcohol and illicit substance use disorder

	Frankenburg et al., 2014

Table 10

Continued
	Subjects had initially been inpatients at a psychiatric hospital 

Total of ten-year prospective follow-up

N=327

N=264 (BPD)

N=63 (other PD)
	Prescription opioid use defined as period of at least three months during two-year follow-up period in which patients used prescribed opioid medications

Patients could not meet criteria for opioid abuse and/or dependence during this two-year follow-up period
	Three semi-structured diagnostic interviews at baseline:

· SCID-I

· DIB-R

· DIPD-R

MSAD diagnostic battery re-administered at each 24-month follow-up wave
	Chi-square

Student’s t-test

Generalized estimating equations

Logistic regression models
	· 46.6% of BPD patients and 31.8% of axis II comparison subjects used prescription opioid medication

· BPD patients were 79% more likely to report use of prescription opioids

· Personal history of drug abuse or dependence at study entry and family history of substance abuse were significant predictors of prescription opioid use among BPD patients (both increased odds by factor of two)

	Maloney et al., 2009
Table 10

Continued
	Cases were recruited from opioid maintenance treatment clinics in New South Wales, Australia; had to have participated in pharmacotherapy maintenance treatment for opioid dependence at some point in their lives

N=1,081

N=775 cases

N=306 controls
	Cases were determined to have diagnosis of opioid dependence
	BPD screener adapted from the International Personality Disorder Examination
	Multiple logistic regressions with backwards elimination
	· Opioid dependent cases were more likely to endorse each BPD symptom criterion and to screen BPD+

· Among BPD+ participants, the most commonly reported symptom was chronic feelings of emptiness

· Cases were more likely to indicate that BPD symptoms have interfered with their life

· Onset of BPD symptoms was found to precede the onset of heroin use in 73% of cases

· Diagnosis of MDD, ASPD, unemployment, and illicit drug dependence were independently associated with high impulsivity and with borderline traits

· Those who were BPD+ were more likely to report lifetime suicide attempts

· BPD+ participants were more likely to indicate they really wanted to die and their attempt was serious enough to warrant hospital attention

· History of childhood sexual abuse and at least one major depressive episode were risk factors for suicide attempts among those who were BPD+

· Risk factors for suicide attempts among high impulsivity or BPD+: female, any anxiety disorder, and illicit drug dependence

	Sansone et al., 2008
	Adults who were admitted to a sub-acute detoxification unit for opioid dependence in a mid-sized, mid-western city

N=114
	All participants were diagnosed with opioid dependence
	Borderline Personality Scale of the Personality Diagnostic Questionnaire-4 (based on DSM-IV criteria) and McLean Screening Instrument for Borderline Personality Disorder
	Descriptive analyses
	· Substantial proportion of participants in buprenorphine treatment score positively on various measures of BPD

	Smoski et al., 2011
	Cases met full diagnostic criteria for both OD and BPD; all participants were male 

N=24 (12 cases)
	Diagnosed using the Structured Clinical Interview for DSM-IV—Axis I
	Diagnosed using the Structured Clinical Interview for DSM-IV Disorders—Axis II
	Random-effect analysis
	· In presence of comorbid OD/BPD, it appears that neural activity to emotional cues follows patterns more consistent with substance use than with personality processes

	Tragesser et al., 2013
Table 10

Continued
	Participants were all students taking psychology courses

N=606
	Quantity and frequency questions asked in anonymous survey

Risk for misuse assessed using the Revised Screener and Opioid Assessment for Patients with Pain and items from the Prescription Opioid Misuse Index

Opioid problems measure was modeled after the Brief Michigan Alcoholism Screening Test
	BPD features measured using the Personality Assessment Inventory for Borderlines
	Multiple regression
	· BPD features were positively associated with all opioid-related variables with the strongest association between risk for misuse items and BPD features

· PAI-BOR self-harm impulsivity subscale demonstrated the strongest association with opioid-related variables, including risk for misuse, consequences and dependence features, and frequency of use in the past three months

	Wilsey et al., 2008
	Patients visiting an emergency department or urgent care center presenting with a painful condition that had been present for three or more months; had to have been taking an opioid medication for this problem and were seeking a refill for this controlled substance

N=113
	The Screener and Opioid Assessment for Patients with Pain (SOAPP)
	BDI for depression; STAI for anxiety; SCID for alcoholism/substance use, panic attacks, and PTSD; PDQ-4

All based on DSM-IV criteria
	Linear regression
	· With the exception of state anxiety all of the explanatory variables were significantly correlated with SOAPP score

· Panic disorder, trait anxiety, and personality disorders explained 38% of variance of SOAPP scores

	Wu et al., 2010
	Data retrieved from the 2001-2002 NESARC

N=43,093
	Respondents were assessed from lifetime use of alcohol, tobacco/nicotine, and other drug classes; respondents who reported any lifetime use of the given substance then were assessed for DSM-IV abuse and dependence symptoms of the substance
	Substance use and psychiatric disorders were assessed with the Alcohol Use Disorders and Associated Disabilities Interview Schedule-DSM-IV
	Multinomial logistic regression
	· Among men, opioid-polydrug users had higher rates of antisocial personality disorder

· Among women, only opioid-other prescription drug users showed higher rates in paranoid personality disorder


3.1.3 Prescription Opioid Use and Suicidality

It is well known that having a mental health disorder is a major risk factor for suicidality and self-harm (National Institute of Mental Health). Almost half of the people that died by suicide in the United States in 2016 had a known mental health condition (National Center for Injury Prevention and Control, 2018). Along with rising rates of opioid use, misuse, and abuse/dependence in the U.S., suicide rates also show a considerable increase of 30% in the past twenty years (National Center for Injury Prevention and Control, 2018). Considering the relationship that opioid use, misuse, and disorder has with many mental disorders, it is important to investigate the association between prescription opioids and suicidal behavior. 
Seven studies of fifty-four examined the prevalence and associated mortality of prescription opioid use disorder and comorbid suicidality. The studies used various criteria to measure suicidality, including suicide ideation, attempts, and behavior (such as self-harm).
3.1.3.1 Prevalence

Table 11 displays the study sample, measure of opioid use, methods, and results for the five studies examining the prevalence of prescription opioid use disorder and comorbid suicidality. The five papers were published between 2012-2018. Of these five, two studies used data from nationally representative surveys, one study used data from a surveillance system, one study used data from a sample of psychiatric inpatients diagnosed with prescription opioid use disorder, and one study used data from a survey of college students. Two of the studies measured prevalence of nonmedical prescription opioid use, one study measured prevalence of prescription opioid use disorder, one study measured prescription opioid misuse and use disorder, and one study measured prescription opioid abuse events. Three studies reported prevalence of self-reported suicidal thoughts or attempts, one study reported prevalence of suspected suicide attempts, and one study reported suicidal behavior from medical history. Prevalence rates for past-year suicidal ideation in those reporting nonmedical prescription opioid use ranged from 5-11%, with a median of 8%.
Regardless of the frequency of nonmedical prescription opioid use, there is a significant association between misuse and increased odds of suicidal ideation, planning, and attempt (Ashrafioun et al., 2017). Simply having greater accessibility to prescription opioids is also associated with increased suicide attempt frequency (Davis et al., 2014). 
Research indicates that there are certain qualities in those diagnosed with opioid use disorder that could increase the likelihood of self-harm and suicide attempts, such as passive or impulsive aggression and somatization (Baykara & Alban, 2018). Though the five studies examine different aspects of suicidality and opioid misuse and abuse, their findings together can be used to conclude that there is a notable association between prescription opioid use and suicidality.

Table 11: Studies Examining Prevalence of Prescription Opioid Use and Comorbid Suicidality

	Author, Date
	Sample
	Measure of Opioid Use
	Measure of Suicidality
	Statistical Methods
	Results Reported by Authors

	Ashrafioun et al., 2017
	Data retrieved from the 2014 NSDUH

N=41,053
	Participants were asked if they had ever used pain relievers that were either “not prescribed” to them or they “took only for the experience or feeling it caused”

· Past-year frequency

· None

· Less than monthly on average

· Monthly to less than weekly on average

· Weekly or more on average
	Items from survey that assessed respondents’ past-year experiences of suicidal ideation, suicide planning, and suicide attempts were examined
	· Descriptive analyses

· Logistic regression analyses conducted to assess the bivariate relationship between frequency of prescription opioid misuse and each of outcomes (suicidal ideation, suicide planning, and suicide attempts) in separate models
	· 5.0% of sample reported past-year suicide ideation

· 1.5% reported past-year suicide planning

· 0.7% reported suicide attempt

· Each frequency of prescription opioid misuse category was significantly associated with greater odds or suicidal ideation, planning, and attempt 

· Odds of reported suicidal ideation were at least doubled for fair/poor health, depression, and past-year substance use disorder

· Similar pattern for results for suicide planning and attempts

· Past-year anxiety was associated with more than double odds of reporting suicide planning and attempts

	Baykara & Alban, 2018
Table 11

Continued
	Patients hospitalized in a mental health and disorders hospital with a diagnosis of opioid use disorder according to DSM-5

N=100
	Diagnosis of opioid use disorder (DSM-5 criteria)
	Medical history
	· Student’s t-test used to compare independent groups (presence or absence of self-harm behavior and suicide attempt history)

· Pearson correlation test used to investigate association of intra-group variables

· Logistic regression analysis applied for self-harm behavior and suicide attempt
	· Subscale scores for passive aggression, somatization, and immature factor were significantly higher in patients with self-harm behavior history than those without

· Passive aggression and somatization rates were higher in patients who had history of suicide attempts compared to those who did not

· Passive aggression subscale scores and younger age were determinants for history of self-harm behavior

	Davis et al., 2014
	Cases included in analysis were from poison centers in the RADARS system with consistent coverage from 2006-2011 in the US

N=74,655
	Opioid exposures included were oxycodone, fentanyl, hydrocodone, hydromorphone, morphine, oxymorphone, methadone, buprenorphine, tramadol, and tapentadol
	Suspected suicide attempt data came from the Research Abuse, Diversion, and Addiction-Related Surveillance System Poison Center Program

Intentional suspected suicide used to classify individuals who exposed themselves to substance of interest with the intent to commit suicide 
	Linear model developed using suicide/attempt as dependent variable and accessibility as primary explanatory variable with sex as a covariate
	· 55.3% of all unintended use exposure cases included reported suicide attempt

· Increased accessibility was strongly associated with increased suicide attempt frequency

	Kuramoto et al., 2012

Table 11

Continued
	Data retrieved from the 2009 NSDUH public use files; this study focused on adults aged 18+
	Respondents were asked whether they had ever used a pain reliever that wasn’t prescribed or if they had used a pain reliever for the experience or feeling it caused

Also measured: nonmedical use of prescription opioid in past year; onset of use (formerly, persistently, or recent)

Prescription opioid use disorder in past year defined using DSM-IV criteria
	Suicidal ideation was assessed by asking whether respondents seriously thought about trying to kill themselves in the past 12 months; suicide attempt was assessed in similar way
	· Pearson test statistic

· Logistic regression models
	· 7% of former users, 11% of persistent users, and 9% of recent-onset users reported suicidal ideation

· 3% of never-users reported ideation

· Greater proportion of persistent (17%) and recent-onset (19%) users with ideation also reported attempt compared with former and never users (7% and 11%)

· Adjusted OR for ideation (demographics and drug use and depression) compared to never users:

· Former users: 1.42

· Persistent users: 1.52

· OUD: 1.88

· 23% of those with past-year OUD reported ideation in past year

· Only 9% of nonmedical prescription opioid users without disorder reported ideation

· Among those who used nonmedically in the past year, those who also met criteria for OUD had more than three-fold increased odds for reporting ideation (OR=3.02)

	Zullig & Divin, 2012
	Retrieved data from the Fall 2008 American College Association National College Health Assessment

N=22,783
	Participants were asked about their possible NMPOU with “Within the last 12 months, have you taken any of the following prescription drugs that were not prescribed to you?”
	Asked if ever seriously considered suicide or attempted suicide
	· Descriptive analyses

· Logistic regression models
	· 8.4% of students reported having used opioids without prescription in past year

· Those who reported feeling hopeless, sad, depressed, or considered suicide had 1.18-1.43 greater odds of reporting any NMPOU

· Stronger in females: 1.26-1.32 greater odds


3.1.3.2 Suicide Mortality

Table 12 displays the study sample, measure of opioid use, methods, and results for the two studies examining the mortality related to prescription opioid use disorder and comorbid suicidality. Both papers were published in 2016. Both studies used government healthcare data, one from the UK and one from the US. One study measured mortality and suicide risk in those diagnosed with opioid use disorder, and the other study measured suicide rates related to prescribed opioid doses.
There is a significant association between suicide and prescription opioid use (Bogdanowicz et al., 2016). This relationship appears to be dose-dependent, such that greater maximum opioid dose prescribed was correlated with higher risk of mortality due to suicide in a cohort of VHA patients (Ilgen et al., 2016). The hazard ratio of suicide risk for those prescribed between 20 to 50 mg morphine equivalent per day was 1.48, while the hazard ratio for those prescribed over 100 mg per day was 2.15 (Ilgen et al., 2016).  Being prescribed a maximum dose of 100 mg per day or more led to a suicide rate of 105.0 per 100,000 person-years, compared to a suicide rate of 44.4 in those not prescribed any opioids (Ilgen et al., 2016).

Table 12: Studies Examining Mortality Related to Prescription Opioid Use and Comorbid Suicidality: Methods and Findings

	Author, Date
	Sample
	Measure of Opioid Use
	Measure of Suicidality
	Measure of Mortality
	Statistical Methods
	Results Reported by the Authors

	Bogdanowicz et al., 2016
	Patients of South London and Maudsley NHS Foundation Trust who were diagnosed with an ICD-10 F11 primary or secondary opioid use disorder between 2008 and 2014, and who had at least one item completed on Brief Risk Scale Assessment—Addiction during observation period

N=4,488
	ICD-10 F11 primary or secondary diagnosis of opioid use disorder
	Risk of suicidality recorded using Addiction Brief Risk Scale Assessment
	All-cause mortality and cause-specific mortality collected through NHS Care Records Service (UK)
	Cox regression survival analyses were used to model the associations between the suicidality, accidental overdose, unsafe injecting domains, and all-cause mortality
	An association between suicidality and all-cause mortality was present in the group who had not been admitted into service in the two months after risk assessment, but not for the admitted group

	Ilgen et al., 2016
	Case-cohort design

Base population of all VHA patients 2004-2005; each study year, 5% random sample of patients was drawn

Cases were VHA patients who died by suicide before end of 2009

Both cases and controls were all individuals with chronic pain condition who were treated with opioids

N=123,946
	Data on outpatient prescription medication data retrieved from VHA’s Pharmacy Benefits Management Services

Focus on maximum prescribed morphine-equivalent daily opioid dose and opioid fill type
	See mortality
	Suicide mortality was based on deaths classified by ICD-10 codes X60-X84 and Y87.0 in the NDI

Intentional overdose was identified by ICD-10 codes X60-X69
	· Descriptive analyses

· Cox proportional hazards models
	· Rates of suicide per 100,000 person-years were 44.4 when max prescribed dose was 0 mg and 105.0 when max dose was 100+ mg/d

· Relationship was observed with opioid dose and risk of suicide

· HR=1.48 for dose 20-<50 mg/d

· HR=1.69 for 50-<100 mg/d

· HR=2.15 for 100+ mg/d


4.0  discussion
4.1.1 Overall Findings 

Prescription opioid use, disorder, and its associated mortality has been increasing in the United States in the past twenty years. Despite the plateau in these trends in recent years, numbers are still staggeringly high compared to levels two decades ago. Having any mental health disorder is associated with nonmedical prescription opioid use, and these relationships are seen within substance use, anxiety, mood, and personality disorders. The directionality of this relationship between mental health and problematic opioid use is still uncertain, though there is mounting evidence to support the role of mental health in the risk for prescription opioid use disorder, as well as the role of prescription opioid use disorder in the risk for mental health disorders. There is evidence to support that prescription opioid use can be a factor leading to development of a mental health disorder. Research also supports an effect in the opposite direction, in which having a mental disorder could lead one to self-medicate with prescription opioids. Lastly, prescription opioid use, abuse, and use disorder appears to be associated with increased risk of suicidality, but more research to needed to establish this relationship. 
4.1.2 Factors That Could Affect Interpretation of Results and Critique of Current Review
There are many factors that should be considered when interpreting the results of this review. First, many of the samples used in these studies came from nationally representative samples, while others recruited from clinical environments, such as pharmacies, emergency departments, and treatment centers. The fact that the majority of studies included used nationally representative samples is a strength of this review. However, it is important to make the distinction between samples when analyzing these studies, as results from the general population should be interpreted differently than results gathered from those that are being treated for prescription opioid use disorder. This is because clinical samples focus only on those presenting with health issues, in this case prescription opioid use disorder and related problems, such as pain or overdose. National samples are more generalizable to the entire population, while caution should be taken when attempting to generalize results from patients reporting health issues. This is a limitation of the current review, as results from these different samples were not differentiated in interpretation.
Second, there was a variety of study designs used in identified publications. Most of the studies used either cross-sectional or retrospective case-control methods, and some used a retrospective cohort. Cross-sectional studies offer little insight into the temporal sequence of the relationship between prescription opioid use and mental illness but are useful for calculating prevalence rates. Retrospective designs can provide useful information related to the temporal sequence of the relationship, but investigators do not have control over what retrospective data are collected and how they are measured (i.e. accuracy of medical records). Prospective cohort studies are needed to examine the temporal sequence of this relationship. 
Third, measurement methods for opioid use, misuse, and disorder data varied between the publications. Most used self-report measures, though some studies used objective data gathered on prescription opioid use from poison control centers or pharmacy records. Self-report measures are not as accurate for receipt of prescription opioids or occurrence of overdose events. However, self-report is best for measuring the nonmedical use of prescription opioids, since only the individual using the substance has the knowledge of his/her improper use. For example, medical records would not include information about an individual’s prescription opioid use if s/he is obtaining the drug illegally. 
Fourth, though all studies used validated diagnostic questionnaires and/or interviews to determine the presence and severity of mental disorders, the actual questionnaires utilized by the investigators differed between studies. This means that there is potential for variability in the test-retest reliability. Some screening assessments are proven to have higher reliability than others in diagnosing mental illnesses. Since there are a variety of questionnaires used among the papers included in this review, studies are not comparable with respect to mental health assessments. Despite this, a particular strength rises in the fact that the majority of the studies used DSM-IV criteria to define prescription opioid use disorder. Approximately 10% of the studies identified in this review used criteria other than DSM-IV, primarily DSM-5 or ICD codes.
Fifth, most studies had very large sample sizes, typically in the thousands or tens of thousands. This is a particular strength in understanding the prevalence of a condition, such as prescription opioid use disorder, that is not frequent in the population. However, some of the reports had as few as a hundred or fewer subjects included in their analyses. The stability of the estimates in reports with smaller sample sizes may be varied. This is evidenced by the large standard errors and confidence intervals reported in several of the studies with a sample size of less than 200. Further, the results may be affected by selection biases in the study samples.

Sixth, covariates included in models varied greatly between studies, ranging from demographics such as age or gender to health factors such as other substance use disorders. This is important to consider because models predicting mental illness from prescription opioid use, or vice versa, were shown to potentially change greatly depending on the adjustment variables included.
Statistical analyses varied depending on what the studies desired to measure. Descriptive analyses were used for prevalence and trends, chi-square and t-tests were used to test differences between groups, logistic regression models were used to examine differences and control for covariates, and Cox proportional hazards models were used to examine time to onset of prescription opioid-related deaths. Thus, it is still important to consider the statistical methods used across the studies, as each method can provide a unique perspective of the data.
Selection bias is an important issue to consider in the studies included in this review, particularly those that used only clinical samples. This could include omission bias, in which certain groups are omitted from the sample (such as pharmacy samples; does not include those who do not receive prescriptions). Another type of selection bias is inclusive bias, in which the sample is selected based on convenience (such as recruiting participants from an emergency room only). Measurement bias could also be an issue in these studies, as prescription opioid misuse or use disorder is socially unacceptable. Those being interviewed in person could have felt inclined to lie about their nonmedical prescription opioid use, skewing the results of this measurement. The instruments used for measurement of prescription opioid use, mental illness, and other variables of interest can also be a source of bias. For example, a questionnaire with low test-retest reliability would likely introduce bias to results.
4.1.3 Recommendations for Future Research

Future research in this area should focus on evaluating the efficacy of current opioid prescribing guidelines. The CDC published recommended guidelines in 2016 for prescribing opioids for chronic pain patients. This document includes information on determining initiation or continuation of opioids, how to select the type of opioid, dosage, and duration, and how to assess the risk and harms related to opioid use (Centers for Disease Control and Prevention, 2016). Research should examine trends in the past couple of years relating to prescription opioid dispersion and abuse and compare to the trends discussed earlier in this paper. A study conducted by Patrick et al. (2016) explored this topic prior to the CDC guidelines publication, when U.S. states were already implementing drug monitoring programs. They found that for states adopting a monitoring program, there was an association with a decrease of 1.12 opioid-related overdose death rates per 100,000 population annually (Patrick et al., 2016). Similar studies should be conducted in the present day to evaluate the effectiveness of the CDC education and guidelines. Of equal importance is creating new, more effective methods of screening chronic pain patients and determining their risk of developing or exacerbating mental health issues. Lee et al. (2018) conducted a prospective longitudinal study determining the usefulness of an algorithm-based decision tool used to help clinicians determine opioid use disorder risk in their patients. This tool utilizes both genomic DNA data and phenotypic data such as personal and family history of mental health disorders and age (Lee et al., 2018). They found that physicians reported that 98% of patients at least partially benefited from the profile produced by this tool, whether that was adjusting dosage or frequency of the prescription or discontinuing the patient’s opioid treatment altogether (Lee et al., 2018). Tools like this should continue to be evaluated and developed to help doctors make the safest decisions for their patients.
4.1.4 Public Health Significance

The findings of this paper suggest that prescribers of opioid medications should be considering patients’ mental health, whether they already suffer from such a disorder or only have predisposing factors at the time of prescribing. Prescription opioid use, misuse, and use disorder all carry serious risk of increased mortality and decreased quality of life. As outlined in this paper, there is a clear relationship between prescription opioids and many mental disorders, which carry their own negative outcomes, making the risk of prescribing opioids even more critical to consider. 
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Studies included (n=54):


25 studies on prescription opioid use/use disorder


31 studies on prescription opioid use/use disorder and comorbid mental illnesses


7 studies on prescription opioid use/use disorder and suicidality





*Note: sum of number of studies is greater than total publications because some studies covered more than one topic area of interest





Publications found through online databases (n=86)


Publications found in references (n=2)





Publications screened (n=88)
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