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Abstract

Background—Opioid dependence is associated with high levels of morbidity, yet sparse data 

exists regarding the health-related quality of life (HRQoL) of individuals with opioid dependence, 

particularly following treatment initiation. To inform cost-effectiveness analyses of treatment 

modalities, this study investigates short-term changes in HRQoL following enrollment into opioid 

agonist treatment (OAT), across treatment modalities and patient subgroups.

Methods—Data was analyzed from the Starting Treatment with Agonist Replacement Therapies 

(START) and Prescription Opioid Addiction Treatment Studies (POATS) randomized controlled 

trials. Participants included individuals dependent on prescription opioids (POs) or heroin, 
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receiving limited-term or time-unlimited treatment. PO- or heroin-users in START received 

buprenorphine/naloxone (BUP/NX) or methadone (MET) over 24 weeks. PO-users in POATS 

received psychosocial care and short-term (4-week) taper with BUP/NX, with non-responders 

offered subsequent extended (12-week) stabilization and taper. HRQoL was assessed using the 

short-form SF-6D while in and out of OAT, with distinction between MMT and BUP/NX in 

START. Linear mixed effects regression models were fitted to determine the independent effects 

of OAT on HRQoL and characterize HRQoL trajectories.

Results—Treatment had a similar immediate and modest positive association with HRQoL in 

each patient subgroup. The association of OAT on HRQoL was statistically significant in each 

model, with effect sizes between 0.039 (Heroin-users receiving BUP/NX) and 0.071 (PO-users 

receiving MET). After initial improvement, HRQoL decreased slightly, or increased at a 

diminished rate.

Conclusions—OAT, whether delivered in time-limited or unlimited form, using BUP/NX or 

MET, is associated with modest immediate HRQoL improvements, with diminishing benefits 

thereafter.
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Health related quality of life; Opioid Agonist Treatment; health utility; HRQoL; opioid use 
disorder; buprenorphine/naloxone; suboxone; methadone

1. INTRODUCTION

As of 2012, there were approximately 2.5 million people in the United States who abused or 

were dependent on opioids; 2.1 million were dependent on prescription opioids (PO) such as 

oxycodone, but rates of heroin use may be increasing (Kuehn, 2013; Substance Abuse and 

Mental Health Services Administration, 2012). Opioid overdose is now the second leading 

cause of accidental death in the United States - surpassed only by motor vehicle accidents - 

and has been labeled a national epidemic (Centers for Disease Control and Prevention, 

2011).

Opioid agonist treatment (OAT) with methadone or buprenorphine has been shown to be 

effective in numerous randomized trials, meta-analyses, and large-scale longitudinal studies 

(Amato et al., 2005; Faggiano et al., 2003; Mattick et al., 2008). Methadone costs less and is 

more effective in retaining clients in treatment, while buprenorphine has a better safety 

profile and can be used in office-based practices in the US (Nosyk et al., 2013). Prolonged 

retention in treatment typically results in reductions in illicit drug use, behaviors that 

increase the risk of contracting HIV, and criminal activity (Amato et al., 2005). There is 

evidence that prescription opioid users are more likely to respond and be retained in OAT 

compared to heroin users (Moore et al., 2007; Nosyk et al., 2014; Soeffing et al., 2009). 

Discontinuing treatment typically results in relapse and elevated risk of mortality, with the 

risk of death after discontinuing treatment estimated to be 2.4 times greater than during 

treatment (Degenhardt et al., 2011).

Beyond clinical effectiveness, OAT has the potential to improve patients’ health-related 

quality of life (HRQoL) through reduction in drug use and withdrawal symptoms, decreased 
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drug-seeking behaviour and increased access to psychosocial and pharmacological treatment 

for co-morbid conditions, as recommended in best practices guidelines (Health Canada, 

2005; National Consensus Development Panel on Effective Medical Treatment of Opiate 

Addiction, 1998). In recent years, evidence has accumulated for the improvement of HRQoL 

during long-term opioid agonist treatment for heroin-dependent individuals (Giacomuzzi et 

al., 2003; Karow et al., 2010; Korthuis et al., 2011; Nosyk et al., 2011; Ponizovsky and 

Grinshpoon, 2007; Winklbaur et al., 2008).

In most instances, however, HRQoL gains have been modest in magnitude. For instance, a 

prior study of chronic heroin-dependent individuals revealed modest immediate HRQoL 

improvement, which declined slightly over time during OAT. Critically, these gains were 

only observed in a subset of 61% of the study cohort, with 20% demonstrating no HRQoL 

response despite sustained engagement in treatment (Nosyk et al., 2011). Furthermore, an 

increasing proportion of OAT clients in the US are presenting with PO dependence (Nosyk 

et al., 2014), often receiving buprenorphine treatment in office-based settings (Kleber, 2008) 

in either time-limited (i.e., detoxification) or time-unlimited treatment regimens. There is a 

paucity of research on the potential differential effects on HRQoL of disparate treatment 

modalities, or whether greater gains are achievable in PO dependence compared to heroin 

dependence, considering the latter may be associated with more concurrent medical 

problems such as hepatitis C (Suryaprasad et al., 2014).

These distinctions may be consequential in the context of health economic evaluations, 

which rely on health state-specific HRQoL measures to evaluate quality-adjusted life year 

benefits in comparative analyses of competing treatment regimens. Substance use disorder 

treatment is typically accessed several times over an individual’s drug use career given the 

chronic, recurrent nature of opioid dependence (McLellan et al., 2000). Information on the 

impact of repeated treatment attempts, and the durability of the impact of treatment on 

HRQoL, are critical to the accurate estimation of relative value for money of alternative 

substance use disorder treatment modalities, including medications. Uncertainty surrounding 

HRQoL valuations had an effect on the findings in at least one prior cost-effectiveness 

analysis for the treatment of opioid dependence (Schackman et al., 2012). Our objective was 

therefore to characterize short-term changes in HRQoL following enrollment into OAT 

across different modalities (detoxification, or tapered-dose treatment, maintenance, or time-

unlimited treatment), medications (buprenorphine, methadone) and patient subgroups 

(heroin, PO dependence).

2. METHODS

2.1. Study Populations

This study was a secondary analysis of two multi-site, US-based randomized controlled 

trials executed by the NIDA-supported Clinical Trials Network. Characteristics of the trials 

and participants are described in Table 1, and results of the trials are summarized elsewhere 

(Potter et al., 2013; Weiss et al., 2011). The Starting Treatment with Agonist Replacement 

Therapies (START) trial was a 24-week multi-site phase-IV trial designed to compare OAT 

with methadone and buprenorphine/naloxone (suboxone®) (BUP/NX) in their effects on 

changes in liver enzymes among individuals dependent on heroin or prescription opioids. 
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The Prescription Opioid Addiction Treatment Study (POATS) was a 2-phase trial designed 

to compare different lengths of BUP/NX and different intensities of counseling for 

individuals with prescription opioid dependence.

Four distinct subject groups were defined from the START and POATS study populations 

for this analysis: (i) PO-dependent and (ii) heroin-dependent individuals receiving 

maintenance, or time-unlimited treatment with either BUP/NX or methadone in START; 

and PO-dependent individuals receiving either (iii) short-term taper or (iv) taper after 12 

weeks of BUP/NX stabilization in POATS. Groups (iii) and (iv) pertain to phases 1 and 2 of 

the POATS trial, respectively. Heroin or PO classification was established based on the 

greatest frequency of use at baseline; individuals can therefore be considered ‘primary’ users 

of heroin or PO, respectively. Individuals were included in the analyses if they completed 

the final study assessment (week 24 assessment for groups (i) and (ii), week 4 assessment 

for group (iii) and week 36 assessment for group (iv)), and otherwise excluded if they had 

incomplete capture of baseline opioid use data.

2.2. Measures

Health related quality of life, or health utility, was measured using the SF-6D. The SF-6D is 

a generic, preference-weighted measure of health status derived from the Short Form-36 and 

Short-Form-12 health surveys, which are widely used psychometric measures of health and 

psychological functioning (Brazier et al., 2002, 2004; Ware and Sherbourne, 1992; Brazier 

and Roberts, 2004). The psychometric properties of the SF-6D have been tested in numerous 

disease areas (Brazier et al., 2004). Each of the six domains included in the SF-6D scoring 

algorithm (‘physical limitations’, ‘role limitations’, ‘social limitations’, ‘pain’, ‘mental 

health problems’ and ‘vitality’), contains between four and six levels of response, assessed 

on the basis of the patients’ self-reported health on the day of the interview with a 14-day 

recall period. The combinations of possible responses within these six domains generates 

18,000 unique health states, a sample of which were valued by a representative sample of 

the UK general population using the standard gamble valuation method (Ware and 

Sherbourne, 1992), thus providing empirically-derived societal preference weights.

Our primary interest was to characterize HRQoL improvements during OAT. We therefore 

constructed measures of treatment receipt based on the therapies studied in each trial and 

pertaining to each patient subgroup. In the POATS study, we first considered distinct 

standard medical management (SMM)+BUP/NX and extended medical management 

(EMM)+BUP/NX health states, and added a ‘post-treatment’ indicator variable to determine 

whether HRQoL declined after concluding detoxification treatment. In the START study, 

we constructed distinct covariates for those receiving methadone versus BUP/NX. Baseline 

assessments, completed prior to initiating trial medications, served as the referent case in all 

regression models. As such, coefficients on the on-treatment and post-treatment variables 

can be interpreted as changes in HRQoL associated with treatment, independent of the 

effects of covariates included in the final model. The ‘post-treatment’ covariate represented 

follow-up assessments completed after medication discontinuation – either treatment 

dropout in the START trial, or after a planned stabilization and taper in phase 2 of the 

POATS trial.
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Prior cross-sectional and longitudinal studies informed selection of additional determinants 

of HRQoL among opioid-dependent individuals (Astals et al., 2008; Falck et al., 2000; 

Kertesz et al., 2005; Millson et al., 2006; Puigdollers et al., 2004). The START trial had 

complete capture of the following covariates: age, gender, ethnicity, comorbid mental health 

conditions, baseline indication of viral hepatitis and time-varying indicators of positive urine 

screens for illicit opiates and stimulants. Within the POATS analyses, the following 

variables were considered: age, gender, ethnicity, education, criminal activity, marital status, 

employment, indicators of psychiatric conditions, use of a range of illicit drugs captured in 

the Addiction Severity Index (ASI-Lite), as well as chronic medical problems. We note that 

mental health conditions were defined as ‘ever being treated or having a history of 

Schizophrenia, Major Depressive Disorder, Bipolar Disorder, Anxiety or Panic Disorder or 

clinically significant neurological damage’ in the START trial, whereas it was 

operationalized as ‘psychiatric problems in the past 30 days’ in the POATS trial. Time-

dependent urine screen measures of stimulant use were considered, while all other covariates 

were measured at baseline assessment.

2.3. Statistical Analysis

We analyzed four separate sub-groups of patients within the START and POATS trials in 

parallel, to provide a basis of comparison of HRQoL changes across the disparate treatment 

options and patient populations enrolled in the studies. Analyses were executed on study 

completers to adequately characterize longitudinal HRQoL response among treatment 

recipients. We first summarized the characteristics of patients within each of four sub-

groups according to the data available within each study. Linear mixed effects regression 

models were estimated to determine the marginal effect of OAT receipt on HRQoL, 

controlling for potential confounding factors. Given the low frequency of ceiling-valued 

responses and noted problems in the interpretation of results from Tobit or Censored Least 

Absolute Deviations, (Pullenayegum et al., 2010; Pullenayegum et al., 2011) linear 

regression models were estimated. In addition, least-squares means, or fitted values from 

mixed effects models of the form: HRQoLit ~ f(timeit, Xit) for individuals i at time t, where 

X included potential confounders, were estimated to characterize and compare temporal 

changes in HRQoL during the course of treatment (gaussian distribution, identity link). We 

note here that observations classified as ‘post-treatment’ were excluded in this analysis. 

Finally, domain-specific changes in health state valuations between baseline and the final 

assessment in each patient subgroup were plotted to characterize the observed improvements 

in HRQoL within each of the four patient subgroups. All analyses were executed with SAS 

version 9.3 (SAS Institute Inc., Cary, NC, USA).

3. RESULTS

Patient subgroup selection from the START and POATS trials is described in Figure 1. Of 

note, 88 individuals from the START trial were excluded due to missing baseline data on 

self-reported opioid use. Among selected participants providing final follow-up assessments, 

158 were PO-dependent while 545 were heroin dependent individuals. A total of 653 

POATS participants completed assessments during short-term taper, with 313 completing 

assessments during extended stabilization and taper. After excluding those with incomplete 

Nosyk et al. Page 5

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

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



follow-up, 155 individuals were included in the short-term taper study group, and 239 

included in the extended stabilization and taper study group. We note that individuals 

characterized as ‘short-term taper treatment completers’ may have had either successful or 

unsuccessful response to treatment but completed the 12-week assessment and did not 

continue to extended stabilization and taper.

Characteristics of individuals in each of the patient subgroups are presented in Table 2. 

Those enrolled in time-unlimited treatment had high levels of mental health comorbidity 

(89.5% and 89.9% of heroin and PO users, respectively), and a higher percentage of heroin 

users had positive opioid and stimulant urine screens at baseline assessment (96.1% and 

45.1% versus 86.1% and 22.1%, respectively). PO dependent individuals enrolled in brief 

treatment or extended treatment, with taper were primarily white and were younger than 

those receiving -time-unlimited treatment, and fewer reported mental health conditions 

(34.9% and 36.2% of short term and extended detoxification participants, respectively).

Results of the multiple regression analyses on HRQoL scores in each of the four participant 

subgroups are presented in Table 3. Treatment had a uniformly positive and statistically 

significant association with HRQoL in each patient subgroup. The association of treatment 

on HRQoL was strongest among PO dependent individuals receiving time-unlimited 

treatment with methadone (0.071; P<0.01), and weakest among heroin-dependent 

individuals receiving maintenance treatment with BUP/NX (0.039; p<0.001). The difference 

in HRQoL response to time-unlimited treatment with methadone or BUP/NX was not 

statistically significant in either PO- or heroin-dependent individuals (PO:0.011; p=0.48; 

Heroin:0.004; p=0.59). HRQoL scores were also not statistically significantly different from 

baseline (pre-treatment) scores following discontinuation of time-unlimited treatment. 

Otherwise, baseline psychiatric and chronic medical problems also had relatively large 

negative impacts on HRQoL in POATS patient subgroups.

Mean longitudinal trajectories of HRQoL while on treatment during the observation period 

for each patient subgroup are plotted in Figure 2. HRQoL improvement following treatment 

enrollment was similar across each of the patient subgroups (Figure 1); in each case, both 

baseline assessment and HRQoL gains were similar. Improvements were immediate and 

modest, and either decreased slightly after initial improvement, or increased at a diminished 

rate. Among PO dependent individuals entering phase 2 of the POATS trial, HRQoL gains 

following initial (failed) short-term taper (at the week 12 assessment, compared to baseline) 

were minimal, and not statistically significant; HRQoL gains were most pronounced at the 

week 24 assessment, following phase 2 initiation at week 12, then decreased after the taper 

had completed by week 36.

Finally, changes in SF-6D domain scores, from baseline to final assessment for each patient 

subgroup, are plotted in Figure 3. Among heroin users in time-unlimited treatment, the 

greatest proportional improvements were observed in the ‘social limitations’, ‘pain’, ‘mental 

health problems’ and ‘vitality’ domains (Caption A). Changes in physical and role 

limitations were relatively uncommon. Similar patterns were observed for PO dependent 

individuals (Caption B), with the greatest level of improvement observed in the ‘pain’ 

domain. Among PO- dependent individuals receiving short-term (Caption C) or extended 
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taper (Caption D), responses to physical and role limitations were also least likely to change, 

while the highest percentage improvements were observed in the ‘pain’ ‘vitality’, ‘mental 

health problems’ and ‘social limitations’ domains.

4. DISCUSSION

We found that OAT, whether delivered in time-unlimited (maintenance) or detoxification, 

using buprenorphine/naloxone or methadone, is associated with modest improvements in 

HRQoL soon after treatment initiation that is near conventional minimally important 

difference level for the SF-6D (0.041; Walters and Brazier, 2005), with diminishing, and 

possibly deteriorating benefits thereafter. This observed pattern of immediate increase and 

diminishing or levelling off is consistent with at least two other studies considering HRQoL 

trajectories over 12- and 18-month periods. Using the Brief Version of the World Health 

Organization Quality of Life Instrument (WHOQOL-BREF) in an 18-month study of heroin 

users in methadone treatment in Vietnam, Wang et al. (2012) noted a rapid improvement in 

HRQoL in the three months following OAT initiation, with domain-specific QoL measures 

levelling-off thereafter. With a 12-month observation period, Nosyk et al. (2011) observed a 

similar pattern of early improvement and subsequent deterioration in one of three identified 

latent classes (comprising nearly 2/3 of the study sample) of chronic heroin dependent 

individuals in OAT.

Taken together, these results suggest a possible threshold level of HRQoL response to OAT. 

Co-occurring mental health conditions, infectious diseases such as HIV and HCV, as well as 

other chronic medical conditions are highly prevalent in opioid dependent individuals and 

may contribute to the threshold level of HRQoL response to OAT (Volkow and Montaner, 

2011). While HIV status was not consistently collected in the START and POATS studies, 

mental health conditions, chronic medical conditions and HCV had independent negative 

associations with HRQoL in this study. Although improvements in vitality and mental health 

domains were observed, improvements were incomplete within the population under study. 

Further, improvements in physical functioning and role limitations were uncommon, 

contributing to the incomplete HRQoL response to treatment. These results are consistent 

with a perspective that OAT alone should not be considered comprehensive medical care for 

opioid dependent individuals. Rather, OAT can provide an opportunity for additional 

medical and psychosocial care to address other deficits in health-related quality of life.

Our analyses have several limitations which should be considered. First, the patient 

subgroups we considered were all selected from clinical trials with multiple exclusion 

criteria, including stimulant dependence (START), pending incarceration or legal issues, 

pain indication for opioids, and severe mental health conditions, which are all commonly 

observed in opioid-dependent populations. While our results were consistent with others 

from diverse patient populations, they may be interpreted as best-case responses for a 

selective group of treatment initiators. Second, capture of covariates which may have been 

associated with both treatment receipt and HRQoL was limited in the START trial. While 

any potential unmeasured confounding may affect the point estimates of HRQoL gains 

during treatment, their consistency with POATS and external studies suggests the level of 

bias may have been small.
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We note that measures of illicit opioid use during follow-up were not included in the models 

presented, as continued use would necessarily be the result of the success, or failure of OAT 

given the pharmacological properties and objectives of OAT (i.e., illicit opioid use is in the 

causal pathway of the OAT-HRQoL relationship). When included in alternate model 

specifications, continued illicit opioid use had a strong negative association with HRQoL, 

but OAT continued to have a uniformly positive and statistically significant association with 

HRQoL and coefficient values for HRQoL while on treatment were 0.004–0.02 lower 

compared to baseline models (results not presented). This is indicative of the positive 

HRQoL impact of OAT above and beyond associated decreases in illicit opioid use – albeit 

at a level below the minimally important difference, suggesting the primary benefits of OAT 

were attributable to the reduction of illicit opioid use. We also note that our descriptive 

analysis of domain change scores needs to be interpreted with caution, as the preference 

weights applied to responses within and across domains are not equivalent when HRQoL 

scores are calculated; thus the relative contribution of each response increment and each 

domain to overall HRQoL scores cannot be derived from the results presented in Figure 3.

This study demonstrated a consistent positive association between OAT and health-related 

quality of life across four diverse subgroups of opioid-dependent individuals treated with 

diverse OAT modalities. OAT should be considered as part of a broader set of health 

interventions for opioid dependent individuals, who tend to be socially marginalized and 

often present with multiple comorbid medical conditions.
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Highlights

• We examine short-term health utility of patients on opioid agonist treatment 

(OAT)

• OAT initially improves health utility across all treatment modalities and patients

• Health utility subsequently decreases slightly or increases at diminished rate

• Results suggest a threshold level in health-related quality of life response to 

OAT
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Figure 1. Study sample selection
Complete follow-up entailed completion of the final follow-up assessment in the respective 

trial and phase; participants could miss intermediate assessment and still be included in the 

study. PO: prescription opioids; MET: methadone treatment; BUP/NX: Buprenorphine/

naloxone (suboxone); SMM: standard medical management; EMM: extended medical 

management;
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Figure 2. Mean trajectories of HRQoL following study enrollment, conditional on treatment 
adherence
CTN0027: Starting treatment with agonist replacement therapies (START); CTN0030: 

Prescription Opioid Abuse Treatment Study (POATS). PO: prescription opioids.
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Figure 3. Changes in SF-6D HRQoL domain scores from baseline to final assessment
START: Starting treatment with agonist replacement therapies trial; POATS: Prescription 

Opioid Abuse Treatment Study; PO: prescription opioids; BUP/NX: buprenorphine/

naloxone (suboxone).
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