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Abstract

Background/Aims: Although nonmedical use of prescription opioids (NMUPO) is a public 

health problem, few studies have examined the new-onset NMUPO in clinical populations. We 

estimated NMUPO incidence among veterans in medical care who had received prescription 

opioid medication and examined correlates of new-onset NMUPO.

Design: Prospective cohort study.

Setting: Veterans Health Administration primary care and infectious disease clinics in Atlanta, 

Baltimore, Bronx, Houston, Los Angeles, Manhattan, Pittsburgh, and Washington, DC.

Participants: Patients enrolled in the Veterans Aging Cohort Study wave 3 (2005–2007) who 

received prescription opioids in the previous year and without lifetime NMUPO were followed at 

waves 4 and 5 (2008–2011).

Measurements: Cox proportional hazards regression was used to examine the relationship 

between duration of prescription opioid receipt and incident NMUPO, adjusting for demographics, 
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alcohol and tobacco use, substance use disorders, psychiatric and medical diagnoses, and 

medication-related characteristics.

Findings: Among eligible participants (n = 815), the median age was 52 (IQR = 47–58) and 498 

(59.8%) were Black; 122 (15.0%) reported new-onset NMUPO, for an incidence rate of 5.0 per 

100 person-years. In a multivariable Cox model, compared to < 30 days, receipt of prescription 

opioids for 30–180 days (adjusted hazard ratio [AHR] = 1.65 95% CI: 1.06, 2.58) or > 180 days 

(AHR = 1.99, 95% CI: 1.21, 3.29) was associated with incident NMUPO.

Conclusions: Duration of prescription opioid receipt is a risk factor for incident NMUPO 

among veterans receiving medical care. Providers who prescribe opioids should monitor for 

NMUPO, especially among those with a longer duration of opioid therapy.
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1. Introduction

Considerable debate surrounds the prescribing of opioid analgesics internationally for non-

cancer chronic pain (Häuser et al., 2017; Katz, 2016; Novak et al., 2016; Okie, 2010). There 

is limited evidence supporting the efficacy of prescription opioids in managing chronic pain 

(Chou et al., 2015). Concerns have also emerged about the safety of long-term opioid 

therapy (i.e., greater than 90 days) because it may increase the risk of overdose death (Dunn 

et al., 2010), all-cause mortality (Ray et al., 2016), and nonmedical use of prescription 

opioids (NMUPO)(Becker et al., 2008). NMUPO is often defined as taking someone else’s 

opioid medication or taking the medication only for the experience it causes (SAMSHA, 

2011), and is associated with the initiation and use of heroin (Banerjee et al., 2016; Compton 

et al., 2016) and psychiatric, medical, and non-opioid substance use problems (Becker et al., 

2008; Campbell et al., 2018; Katz et al., 2013). NMUPO is also linked to pain complaints 

among untreated individuals with opioid use disorder (Barry et al., 2009, 2013). NMUPO 

comprises a challenge for clinicians in different settings, including office-based physicians 

and HIV providers (Barry et al., 2010; Keller et al., 2012; Lum et al., 2011; Starrels et al., 

2016).

Veterans comprise a high-risk group for pain (Institute of Medicine, 2011). Among veterans 

in primary care, pain is associated with both receipt of opioid medication and NMUPO 

(Becker et al., 2009). Similar to other healthcare systems, rates of opioid prescribing 

escalated at the Veterans Health Administration (VHA) in the 1990s (Kuehn, 2007). The 

Department of Veterans Affairs/Department of Defense, Centers for Disease Control and 

Prevention (CDC), and some professional organizations have recently issued guidelines to 

promote appropriate prescribing practices for pain management (Chou et al., 2017; 

Department of Veterans Affairs Department of Defense, 2010; Dowell et al., 2016; 

Manchikanti et al., 2012).

To date, most research on NMUPO has focused on prevalence (using cross-sectional 

designs). Some longitudinal studies have examined NMUPO trajectories among middle and 
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high school students (McCabe et al., 2016, 2014). One study of claims data examined 

incidence or new-onset of opioid use disorder among individuals prescribed opioid 

analgesics (Edlund et al., 2014). However, no studies to our knowledge have examined 

NMUPO incidence among individuals receiving prescription opioids. Estimating incident 

NMUPO in patients prescribed opioids require a relatively large sample that is 

systematically assessed for NMUPO over time, as well as access to detailed pharmacy 

information on prescription opioids. The Veterans Aging Cohort Study (VACS) meets these 

requirements (Justice et al., 2006). Previous studies involving the VACS have found that 

one-third of participants had been prescribed opioids and, of these individuals, more than 

one-third received opioids long-term (Edelman et al., 2013). Thirteen percent of all VACS 

wave-3 participants reported lifetime NMUPO (Barry et al., 2011). Substance use, medical 

status, and pain interference (but not HIV status) in this cross-sectional investigation were 

independent correlates of prevalent NMUPO (Barry et al., 2011).

The current study aimed to estimate the incidence of NMUPO among veterans with and 

without HIV who were prescribed opioids and to examine demographic, substance use and 

substance use disorder, psychiatric, medical, and medication predictors of new-onset 

NMUPO. Given that incident opioid use disorder risk among patients with chronic pain has 

been associated with longer durations of opioid use and with higher average daily opioid 

doses prescribed (Chou et al., 2015; Edlund et al., 2014), we hypothesized that incident 

NMUPO would be associated with these two opioid-medication characteristics. An 

enhanced understanding of the incidence of NMUPO and its associated risk factors among 

veterans with and without HIV may inform ongoing initiatives at the VHA and elsewhere to 

optimize opioid therapy benefits and minimize risks (Lin et al., 2017; Oliva et al., 2017).

2. Methods

2.1. Data sources

The Veterans Aging Cohort Study (VACS) (Justice et al., 2006) is a National Institute on 

Alcohol Abuse and Alcoholism (NIAAA)-funded prospective, longitudinal, multisite 

observational study of patients with and without HIV-infection receiving care in VHA 

primary care and infectious disease clinics. Uninfected participants were matched to HIV-

infected ones by age, race, and site of care (Justice et al., 2006). Data for the current study 

were drawn from waves 3–5 of VACS follow-up surveys (hereafter referred to as waves 3–

5). Since June 2002, VACS has enrolled over 7000 patients in Atlanta, Baltimore, Bronx, 

Houston, Los Angeles, Manhattan, Pittsburgh, and Washington, D.C. Wave 3–5 data were 

collected September 2005-January 2007, February 2008-August 2009, and September 2009-

January 2011, and included 4133, 4182, and 3762 participants respectively. Survey data 

were linked to data on prescribed medications, medical and substance use diagnoses, and 

laboratory findings from VHA electronic medical records (EMR). Opioid prescription data 

were retrieved from the VHA Pharmacy Benefits Management records system. Other than 

NMUPO, all other data from self-report measures were collected at wave 3 (2005–2007). 

The VACS was approved by the institutional review boards at participating VHA facilities 

and affiliated academic institutions. More detailed information concerning the VACS, 
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including the design and data collection procedures, are provided elsewhere (Justice et al., 

2006).

2.2. Participant eligibility

The flowchart summarizing the selection of eligible participants for this study is illustrated 

in Fig. 1. Among the 4133 VACS participants at wave 3, a total of 1308 received at least one 

prescription opioid in the previous year (based on pharmacy data). Among those who 

received a prescription opioid, 486 (37.1%) reported lifetime NMUPO at wave 3 (see 

definition below) and were thus excluded. Among those who received a prescription opioid 

who reported no lifetime NMUPO (n = 822), seven (0.9%) participants provided invalid 

responses and were excluded, resulting in a final sample of 815 participants for analyses 

involving NMUPO incidence (at waves 4–5).

2.3. Measures

2.3.1. Nonmedical use of prescription opioids—NMUPO was assessed by two 

self-report items at waves 3–5. The first question was derived verbatim from the National 

Survey on Drug Use and Health (NSDUH) (Substance Abuse and Mental Health Services 

Administration, 2007): “Have you ever, even once, used one of the medications listed below 

that was NOT prescribed for you or that you took only for the experience or feeling it 

caused?” For each medication listed, respondents checked whether or not they had “ever 

used” and “used in the past 12-months.” The list included the following prescription 

analgesics: buprenorphine, codeine, Darvocet, Darvon, Demerol, Dilaudid, Fioricet, 

Fiorinal, hydrocodone, methadone, morphine, Oxycontin, Percocet, Percodan, 

propoxyphene, Talwin, Tylenol with codeine, Tylox, Ultram, and Vicodin. As done 

previously, we excluded respondents whose only nonmedical use involved Fiorcet and/or 

Fiorinal because these medications are not opioids (Becker et al., 2008). The list of 

analgesics presented to participants at waves 4 and 5 also included Fentanyl. The second 

question that assessed NMUPO at waves 3–5 was: “Now think about the past 12-months. On 

average, how many days each week in the past 12-months did you use any prescription pain 

reliever that was not prescribed for you or that you took only for the experience or feeling it 

caused?” Participants who responded in the affirmative to either the first or second question 

were considered to exhibit NMUPO.

2.3.2. Demographics, substance use and substance use disorder, and 
psychiatric status—Participants provided information about their age, sex, and race/ 

ethnicity. Alcohol use was assessed using the 3-item Alcohol Use Disorder Identification 

Test (AUDIT-C) (Bush et al., 1998). The following questions assessed smoking status 

(never, current, former): “Have you smoked at least 100 cigarettes in your entire life?” 

(yes/no) and “Do you smoke cigarettes (as of 1-month ago)?” (yes/no). Diagnostic 

information related to alcohol use disorder, drug use disorder, and specific psychiatric 

disorders (major depression, bipolar disorder, schizophrenia, and post-traumatic stress 

disorder [PTSD]) were collected from the VHA EMR using the International Classification 

of Diseases, 9th Revision (ICD-9) codes (World Health Organization, 1975). Level of 

depression severity was assessed using the Patient Health Questionnaire (PHQ-9) (Spitzer et 

al., 1999).
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2.3.3. Medical status and pain status—HIV data were collected from the VHA 

EMR system using ICD-9 codes (World Health Organization, 1975). Hepatitis C status was 

determined by the presence of an ICD-9 code or a positive HCV lab test. Pain intensity was 

assessed by the following 0–10 item: “On a scale of 0 to 10, where 0 means no pain, and 10 

equals the worst possible pain, what is your current pain level?” Pain interference was 

measured by the following 0 (“no interference”)-6 (“extreme interference”) scored item: “In 

general, how much does your pain problem interfere with your day to day activities?”

2.3.4. Medication characteristics—Prescription opioid receipt was based on 

pharmacy data for all outpatient oral and transdermal opioids (Edelman et al., 2013). 

Medications used as part of opioid agonist treatment for opioid use disorder were not 

included. Days of opioid receipt were calculated from prescription information with the 

assumption that the prescription was taken as directed. Based on pharmacy data in the year 

preceding the wave 3 survey date, days of opioids supplied were analyzed both continuously 

and also categorized as fewer than 30, 30–180, and greater than 180. (This categorization 

was constructed in part based on the distribution of the data.) Morphine equivalent dose 

(MED) was calculated using a standard conversion chart, as described elsewhere (Von Korff 

et al., 2008). Total MED was calculated by multiplying the strength of the prescription 

(milligram of opioid per unit dispensed) by the prescription quantity. Average daily MED 

was calculated by dividing the total MED in the year by days supplied. Mean daily MED 

was categorized as follows: 0–49, 50–79, 80–119, ≥120 mg. Fifty milligrams were used as a 

threshold for high daily MED since the CDC opioid prescribing guideline recommends a 

reassessment of individual risks and benefits when this dosage is reached (Dowell et al., 

2016). We also created a composite days supply/high-low dose variable, which combined 

data on both average daily MED (≤50 is low, > 50 is high) and days of opioids supplied 

(using the same classification as described above) to create mutually exclusive groups. 

Schedule II opioids were categorized as short-acting or long-acting per DEA classification 

(US Drug Enforcement Adminstration Controlled Substance Schedules, 2010).

Data about receipt and days supplied of benzodiazepines and non-benzodiazepine hypnotics 

were abstracted from the pharmacy data system. Benzodiazepines included alprazolam, 

chlordiazepoxide, clonazepam, estazolam, flurazepam, lorazepam, oxazepam, temazepam, 

and triazolam, whereas non-benzodiazepine hypnotics included eszopiclone, zaleplon, and 

zolpidem. Any benzodiazepine/non-benzodiazepine hypnotic receipt was defined as receipt 

of at least one prescription for an outpatient benzodiazepine/non-benzodiazepine hypnotic in 

the year preceding wave 3. Long-term receipt of benzodiazepines/non-benzodiazepine 

hypnotics was defined as at least 90 consecutive days of therapy, allowing for a 30-day refill 

window (Von Korff et al., 2008) in the year prior to the wave 3 survey date.

2.4. Data analysis

As a first step, we estimated the bivariable associations between each independent variable 

of interest (collected at wave 3) and incident NMUPO at waves 4 or 5 using chi-square tests, 

t-tests, and Wilcoxon rank sum tests for non-normally distributed data. We calculated the 

incidence of NMUPO over the study period using the standard Kaplan Meier method. For 

incident cases, we used the survey date during which the first instance of NMUPO was 
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reported as the event time. All other individuals were right-censored at the date of their last 

survey completed or the end of the study period. Next, the independent variables of interest

—days supplied (as a categorical variable) and high average daily dose—were entered into a 

Cox proportion hazards regression model, along with other potentially confounding 

covariates from the bivariate analyses whose associations were significant at p < 0.20. We 

adjusted for demographics, alcohol and tobacco use, substance use disorders, psychiatric and 

medical diagnoses, and medication-related characteristics. We assessed the assumption of 

proportional hazards by visual inspection of the Schoenfeld residual plots and by examining 

time-by-covariate interactions.

In a post hoc analysis, we used spline regression to examine further the relationship between 

days of opioid medication prescribed reported at wave 3 and risk of incident NMUPO at 

waves 4 or 5. Specifically, we used the %LGTPHCURV9 macro to fit a restricted cubic 

spline for proportional hazards regression models to examine the potentially non-linear 

relationship between days supplied and risk of NMUPO initiation (Li et al., 2011). All 

analyses were performed using SAS version 9.4 (SAS Institute, Cary, NC).

3. Results

3.1. Participant characteristics

Demographic, substance use and substance use disorder, psychiatric, medical, and 

medication characteristics of wave 3 participants without a history of NMUPO who had 

received a prescription opioid in the prior year (n = 815) are summarized in Table 1. Wave-3 

data are also presented separately for participants who did or did not exhibit incident 

NMUPO at waves 4 or 5. Participants were on average 52 years old and were predominantly 

male (93.3%) and African American (59.8%). The rates of the past-12 month and lifetime 

NMUPO reported among wave 3 respondents who were prescribed opioid medication in the 

previous year (n = 1308) were 20.0% and 37.2%, respectively (see Fig. 1).

3.2. NMUPO incidence at waves 4–5

Of the 815 participants at wave 3 who received opioid medication in the previous 12 months 

and reported no past-year or lifetime NMUPO (see Fig. 1), 15.0% (n = 122) reported new-

onset NMUPO at waves 4 or 5 (9.2% [n = 75] reported past 12-month NMUPO at wave 4, 

and 11.2% [n = 91] reported past 12-month NMUPO at wave 5). The incidence rate of 

NMUPO among the 815 eligible participants was 5.02 per 100 person-years (95% 

confidence interval [CI] 4.18–5.97 per 100-person-years).

3.3. Characteristics associated with NMUPO incidence

As summarized in Table 1, of the demographic, substance use and substance use disorder, 

psychiatric, medical, and medication characteristics examined in the bivariable model, only 

race/ethnicity and days of opioid medication supplied were significantly associated with 

NMUPO incidence (at p < 0.05). Respondents with incident NMUPO compared to those 

without were more likely to be Hispanic (13.9% vs. 7.4%), to have higher mean days of 

opioid medication prescribed (56 vs. 40 days), and to have been supplied opioid medication 

for 30 days or more (74.6% vs. 64.7%). Opioid dosing characteristics, including median or 
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mean MED, high dose opioid receipt, composite days/dose, and presence of schedule II 

short-acting or long-acting medications, were not significantly associated with NMUPO. In 

the multivariable Cox regression analysis, days of opioids supplied remained positively 

associated with incident NMUPO (adjusted hazard ratio [AHR] = 1.65, 95% CI: 1.06–2.58 

for 30–180 days; AHR = 1.99 95% CI: 1.21–3.29 for > 180, compared to < 30 days) (see 

Table 2). Fig. 2 summarizes the results of the spline regression model, which demonstrates a 

non-linear relationship between days of opioid medication supplied and risk of incident 

NMUPO. Specifically, the risk of new-onset NMUPO increases sharply until 75 days and 

then plateaus, followed by a slower increase in the risk after approximately 200 days of 

opioid medication supplied.

4. Discussion

The current study is among the first to assess the incidence of NMUPO among veterans with 

and without HIV who received prescription opioids, and to examine demographic, substance 

use and substance use disorder, psychiatric, medical, and medication predictors of new-onset 

NMUPO. Three main findings emerged. First, of wave-3 participants prescribed opioids in 

the previous year, 37% reported lifetime (and 20% past-year) NMUPO. Second, among 

wave-3 participants without prior NMUPO who were prescribed opioids in the previous 

year, 15% reported incident NMUPO at waves 4 or 5. Third, in multivariable analyses, 

NMUPO incidence was associated with duration of opioids prescribed.

In a prior study of wave-3 VACS participants (irrespective of opioid medication receipt), the 

estimate of lifetime NMUPO was 13% (Barry et al., 2011). By contrast, in the current study 

when the sample was restricted to those prescribed opioids in the previous year, the lifetime 

rate of NMUPO was markedly higher (37.2%). These findings support those from previous 

studies regarding the NMUPO risk associated with prescribed opioids. For example, in a 

study of veterans in primary care, pain was found to be associated with both receipt of 

opioids and NMUPO (Becker et al., 2009), while another study of patients with chronic pain 

found higher rates of opioid use disorder among patients prescribed (compared to those not 

prescribed) opioids (Edlund et al., 2014).

Prior studies of NMUPO in individuals prescribed opioids have generally used cross-

sectional designs to estimate lifetime prevalence and associated risk factors (e.g., history of 

substance use disorder) (Barry et al., 2011; Morasco and Dobscha, 2008). Findings from the 

current longitudinal study highlight the importance of considering NMUPO risk at multiple 

time-points. Among wave-3 participants prescribed opioids in the previous year with no 

prior history of NMUPO, 15% reported incident NMUPO at waves 4 or 5. Consistent with 

the recent CDC opioid prescribing guidelines, our findings highlight the importance of 

clinicians’ continually assessing for NMUPO (and not just at opioid treatment initiation).

As predicted, in multivariable analyses, NMUPO was independently associated with 

duration of prescribed opioid receipt. Specifically, we found that the risk of new-onset 

NMUPO among veterans prescribed opioids increases until about 75 days and then plateaus, 

and is followed by a slower increase after approximately 200 days. While prior studies have 

demonstrated that the duration of initial opioid prescriptions is associated with greater odds 
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of long-term opioid therapy among previously opioid-naïve patients (Deyo et al., 2017; Shah 

et al., 2017) and incident opioid use disorder among patients with chronic pain (Chou et al., 

2015; Edlund et al., 2014), findings from the current study indicate that the duration of 

prescribed opioids among veterans in care also predicts new-onset NMUPO.

Notably, while substance use, medical status, and pain interference were previously found to 

be independent predictors of NMUPO prevalence among all wave-3 participants (Barry et 

al., 2011), none of these variables were significantly associated in the current study with 

incident NMUPO at the subsequent two waves. Contrary to the study hypothesis, in 

multivariable analyses, no significant association emerged between NMUPO incidence and 

average prescribed daily opioid dose. In prior studies of patients with chronic pain, higher 

average daily prescribed opioid doses have been found to be associated with longer duration 

of opioid use (Chou et al., 2015; Edlund et al., 2014). Similarly, in a recent study of an 

integrated healthcare system that used prescription opioid registry data, higher daily opioid 

doses were associated with increased risk of opioid misuse (Campbell et al., 2018). 

Differences in study design (e.g., cross-sectional vs. longitudinal, middle-aged vs. younger 

participants) and definition of opioid exposure (e.g., self-report vs. pharmacy records) may 

explain some of these discrepant findings. Our findings also raise the possibility that 

predictors for NMUPO prevalence and incidence are not identical.

Prior studies on the risk of NMUPO or opioid use disorder in clinical populations have 

generally focused on patients with chronic pain who were prescribed opioids for pain relief. 

The median pain intensity and pain interference ratings among veterans in care were 

relatively low and somewhat surprising. The reasons for these generally low scores (e.g., 

self-medication) and the extent to which the use of opioid medication (especially among the 

approximately 31% receiving long-term opioid therapy) was clinically indicated are unclear 

and merit further investigation.

Our study had several limitations. The main study variable, NMUPO, was measured by self-

report, which may be subject to recall bias or under-reporting because of social desirability. 

The NSDUH has a purposeful community sampling strategy that targets adolescents and 

adults; in contrast, the current study sample comprised primarily middle-aged veterans in 

medical care, which restricts age-related comparisons. While the definition of NMUPO used 

in this study has been widely used by researchers (Barry et al., 2011), it does not address 

additional factors that are likely to be important to clinicians (e.g., frequency, motivation). 

The duration and patterns (e.g., continuous vs. non-continuous) of lifetime exposure to the 

medical use of prescription opioids were not assessed and consequently were not included in 

our analyses; thus, the potential impact of these factors on incident NMUPO is unclear. Data 

on opioid prescriptions filled were restricted to those drawn from the VHA Pharmacy 

Benefits Management records system; consequently, any opioid medications filled outside of 

the VHA were not captured (Gellad et al., 2018). Whereas we adjusted in the Cox regression 

analysis for clinician diagnoses of substance use disorders and self-reported alcohol and 

tobacco use, we did not adjust for illicit drug use. Neither were objective measures of 

substance use collected or used in the data analyses (e.g., urine toxicology). Although the 

VHA is one of the largest healthcare systems internationally, its patients are predominantly 

men who have been exposed to US military training and military conflict. Additionally, 
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VHA policies on opioid prescribing for non-cancer chronic pain have shifted considerably in 

recent years. It is also important to note that the extent to which physicians incorporated 

opioid medications into the routine management of non-cancer chronic pain has varied 

considerably internationally. Consequently, both the characteristics of VHA patients and 

fluctuations in VHA opioid prescribing policies suggest caution in generalizing the findings 

of the current study to other countries, settings, and patient populations.

4.1. Conclusions

Despite these limitations, this study has several strengths. Unlike prior published studies on 

NMUPO, this study used a relatively large clinical sample of veterans in care with and 

without HIV infection, systematically assessed for NMUPO over time, and had access to 

data from participants’ pharmacy, medical, and psychiatric records. Consequently, unlike 

previous studies, we were able to assess NMUPO incidence and correlates among a clinical 

population with and without HIV who were prescribed opioid medications.

In summary, we found relatively high rates of both lifetime NMUPO among veterans in care 

who were prescribed opioids in the previous year (37%) and NMUPO incidence over the 

study period among those reporting no prior history of NMUPO (15%). In multivariable 

analyses, new-onset NMUPO was positively and independently associated with receipt of 

prescribed opioids for 30–180 days. Our findings suggest that prescribers should be aware of 

this risk when prescribing long-term opioids and should assess for NMUPO even among 

those without evidence of aberrant behavior.
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Fig. 1. 
Flow Chart of eligible participants for incidence-related analyses.

Note: VACS: Veteran Aging Cohort Study, NMUPO: nonmedical use of prescribed opioids.

*262 participants reported past-year NMUPO.
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Fig. 2. 
Spline regression showing non-linear relationship between days of prescription opioid 

supply and risk of NMUPO initiation at follow-up 4 or 5. Note: solid line indicates the 

hazard ratio estimate for risk of NMUPO initiation at a given number of days prescription 

opioid supply in the year prior to wave 3 survey date, compared to persons with no opioids 

prescribed during the same time period. The dashed lines indicate 95% confidence intervals 

around this estimate.
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Table 2

Cox proportional hazard regression model of factors associated with incident NMUPO among veterans 

participating in VACS, 2005–2011.

Characteristic Adjusted HR*
(95% CI)

P-value

Sex (ref: male) 0.57 (0.21–1.55) 0.27

Race (ref: White)

 Black 1.13 (0.73–1.75) 0.57

 Hispanic 1.57 (0.86–2.89) 0.14

 Other 0.74 (0.22–2.44) 0.62

Days of opioid medication supplied (ref: < 30)

 30–180 1.65 (1.06–2.58) 0.03

 > 180 1.99 (1.21–3.29) 0.01

High-dose opioid receipt (ref: none)† 1.35 (0.78–2.33) 0.29

Note: NMUPO = nonmedical use of prescription opioids; VACS = Veterans Aging Cohort Study.

*
HR = Hazard Ratio

†
refers to > 50 mg daily morphine equivalent dose.
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