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Abstract

Objectives—Health related quality of life (HRQoL) has been increasingly considered an
endpoint in evaluations of treatment for substance use disorders. We aimed to characterize
longitudinal patterns of HRQoL in individuals with opioid use disorder (OUD) and with a history
of opioid agonist treatment (OAT) with methadone.

Methods—The EuroQol EQ-5D, a preference-weighted measure of HRQoL, was assessed in
individuals with OUD and with a history of OAT enrolled in three prospective cohort studies
between December 2011 and May 2014, with a maximum of five biannual assessments. We used
latent class growth analysis to identify HRQoL trajectory classes and their association with self-
reported current OAT receipt. Class assignment was derived from posterior probabilities and we
explored time-invariant and time-varying determinants of trajectory class membership.

Results—Our study included 443 individuals (median age 47, 37% female); 24.6% reported use
of illicit opioids at every follow-up, 69.1% during at least one follow-up. We identified three latent
HRQoL trajectory classes that were stable regardless of current OAT receipt: stably high (n=107,
24.2%), stably moderate (n=260, 58.7%) and stably low HRQoL (n=76, 17.2%). A history of
either a physical disability or of a mental health illness increased the probability of membership
assignment to a lower HRQoL class.

Corresponding Author: Bohdan Nosyk, PhD, BC Centre for Excellence in HIV/AIDS, St. Paul’s Hospital, 613-1081 Burrard St.,
Vancouver, BC, Canada V6Z 1Y6, bnosyk@cfenet.ubc.ca, T: 604-806-8649.

Conflicts of interest: none.

Declaration of interest: This project is funded by the US National Institutes of Health (RO1DA031727 and RO1DA033424). In
addition, the VIDUS study was supported by the US National Institutes of Health (RO1DA011591, U01DA038886). The ACCESS
study was supported by the US National Institutes of Health (RO1DA021525). The ARYS study was supported by the US National
Institutes of Health (RO1DA028532) and the Canadian Institutes of Health Research (MOP-102742). This research was undertaken, in
part, thanks to the funding from the Canada Research Chairs program through a Tier 1 Canada Research Chair in Inner City Medicine
which supports Dr. Evan Wood. The funding agreements ensured the authors’ independence in designing the study, interpreting the
data, writing, and publishing the report.

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



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Krebs et al. Page 2

Conclusions—The non-significant association of OAT with HRQoL may suggest that the
modest immediate HRQoL gains after OAT engagement, observed in short-term studies, may not
persist over time. Implications for cost-effectiveness analysis and clinical practice are discussed.
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1. INTRODUCTION

Drug dependence is recognized as a chronic, recurrent disease (McLellan, Lewis, O’Brien,
& Kleber, 2000) and the assessment of health related quality of life (HRQoL) is increasingly
considered an important endpoint in evaluations of treatment for substance use disorders
(SUD) (De Maeyer, Vanderplasschen, & Broekaert, 2010; Miller & Miller, 2009; Veilleux,
Colvin, Anderson, York, & Heinz, 2010). Treatment focused only on use reduction or
cessation does not directly incorporate concerns for all dimensions of health, which can be
problematic for treatment evaluation given the complex psychological and physical
problems commonly present in individuals with SUD (Miller & Miller, 2009). Economic
evaluations underlying many health policy decisions measure benefits through estimated
quality-adjusted life year (QALY) (Caro, Briggs, Siebert, & Kuntz, 2012), an outcome
capturing longevity and HRQoL. The use of self-reported HRQoL capturing the diverse
domains of health important to the individual receiving treatment is therefore not only a
useful clinical outcome but also an integral component of health economic evaluations that
are executed to guide resource allocation decisions.

Opioid agonist treatment (OAT) with methadone has been shown to be effective in numerous
randomized trials, meta-analyses, and large-scale longitudinal studies (Amato et al., 2005;
Faggiano, Vigna-Taglianti, Versino, & Lemma, 2003; Mattick, Kimber, Breen, & Davoli,
2008). Beyond clinical and cost effectiveness, OAT has the potential to improve patients’
HRQoL through alleviation of withdrawal symptoms, reduction in risk of HIV infection and
overdose, and decrease in harms resulting from drug-seeking behavior. If delivered
according to best practice guidelines, OAT can further increase access to psychosocial and
pharmacological treatment for co-morbid conditions as well as pain management (Health
Canada, 2002; National Consensus Development Panel on Effective Medical Treatment of
Opiate Addiction, 1998).

Previous research assessing HRQoL over time for individuals with OUD has mostly been
done in the context of treatment evaluations: some comparing OAT with methadone and
buprenorphine (Giacomuzzi et al., 2003; Ponizovsky & Grinshpoon, 2007) or
buprenorphine/naloxone (Nosyk, Bray, et al., 2015), others comparing OAT with methadone
to prescribed heroin (Dijkgraaf et al., 2005; Karow et al., 2010; Nosyk et al., 2012) or to
prescribed morphine (Winklbaur, Jagsch, Ebner, Thau, & Fischer, 2008). Otherwise, HRQoL
has also been assessed in the context of buprenorphine/naloxone receipt concurrent with
HIV care (Korthuis et al., 2011). These studies have ranged from 12 to 24 weeks
(Giacomuzzi et al., 2003; Nosyk, Bray, et al., 2015; Winklbaur et al., 2008) up to 12 months
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(Dijkgraaf et al., 2005; Karow et al., 2010; Korthuis et al., 2011; Nosyk et al., 2012;
Ponizovsky & Grinshpoon, 2007), and while many have used simple pre-post comparisons
of HRQoL measures (Dijkgraaf et al., 2005; Giacomuzzi et al., 2003; Karow et al., 2010;
Ponizovsky & Grinshpoon, 2007; Winklbaur et al., 2008), some have evaluated changes in
HRQoL estimated with statistical analyses controlling for potential confounding (Korthuis et
al., 2011; Nosyk, Bray, et al., 2015; Nosyk et al., 2012). For instance, a secondary analysis
of two randomized controlled trials with up to a 6-month time horizon found immediate yet
relatively small improvements in HRQoL, with diminishing, and possibly deteriorating
benefits thereafter (Nosyk, Bray, et al., 2015). A prior study on individuals with OUD
revealed moderate immediate HRQoL improvement that declined slightly over time during
OAT. Critically, these gains were only observed in 61% of the study cohort, while 20%
demonstrated low baseline HRQoL and no HRQoL response despite sustained engagement
in treatment (Nosyk et al., 2011). While this growing body of evidence in recent years has
indicated improvements in HRQoL in OAT for individuals with OUD, the estimated gains
have been over short-term studies and modest in magnitude.

Confirmation of such findings over longer periods may have important implications for cost-
effectiveness analyses (CEA) for the treatment of OUD. Indeed, evidence on longitudinal
patterns of OAT utilization suggests that OUD is characterized by recurrent periods of
treatment, relapse and abstinence (Bell, Burrell, Indig, & Gilmour, 2006; Nosyk et al.,
2009). In the absence of longitudinal data, CEA implicitly assume that the observed short
term improvements stemming from OAT engagement are persistent over time, and in
repeated treatment admissions (Connock, Juarez-Garcia, Jowett, Frew, & Liu, 2007; Nosyk
et al., 2012; Schackman, Leff, Polsky, Moore, & Fiellin, 2012). Past OAT evaluations have
either lacked HRQoL data (Amato et al., 2005), using instead varying conceptualization of
subjective quality of life outcomes (De Maeyer et al., 2010), or have had follow-up periods
too short to capture the recurrent pattern of OUD. CEA adhering to best practice guidelines
(Caro et al., 2012) require accurate characterization of health state-specific HRQoL
measures over the long-term to estimate quality-adjusted life year (QALY) benefits in
comparative analyses of competing treatment modalities and medications.

Individuals with OUD typically access OAT several times over their life trajectories of
substance use (McLellan et al., 2000) and may follow heterogeneous long-term HRQoL
trajectories. Models of group-based trajectories allow the identification of clusters of
individuals with similar patterns over time. Using a modified version of the Lancashire
Quality of Life Profile rather than a measure of HRQoL, De Maeyer et al. (2013) evaluated
latent classes of quality of life among individuals with OUD five to ten years after initiating
OAT and found three classes that did not differ in terms of drug use or alcohol consumption.
However, both psychological and chronic medical comorbidities were associated with lower
quality of life classes. These findings in addition to the aforementioned studies suggesting
that short-term HRQoL benefits associated with OAT, when observed, appeared to diminish,
and possibly decline (Nosyk, Bray, et al., 2015; Nosyk et al., 2012), led us to hypothesize
that long-term HRQoL trajectories would display minimal variation over time.

The paucity of evidence on long-term patterns of HRQoL increases the importance of
identifying these distinct trajectories and characterizing their relationship with OAT
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engagement. We undertook this study to characterize longitudinal patterns of HRQoL in
individuals with OUD and with a history of OAT with methadone. Our secondary objective
was to understand the effect of both time-varying and time-invariant attributes on HRQoL
trajectories. Both outcomes will inform CEA and contribute to clinical efforts to develop
treatment for those individuals with complex needs who will most benefit from
comprehensive care over a long-term perspective.

2. METHODS

2.1 Study design and measurement

Longitudinal data were derived from a series of ongoing open prospective cohort studies
undertaken in Vancouver, Canada involving illicit drug users, including the At-Risk Youth
Study (ARYS), the AIDS Care Cohort to evaluate Exposure to Survival Services (ACCESS),
and the Vancouver Injection Drug Users Study (VIDUS). The VIDUS study began
enrollment in May 1996 and recruits individuals through word of mouth, street out-reach,
and referrals. The original VIDUS cohort was divided into two separate studies in 2005:
VIDUS now follows HIV-negative individuals and its sister study ACCESS follows HIV-
positive drug users based in the Greater Vancouver area (Strathdee et al., 1997; E. Wood et
al., 2009). The At-Risk Youth Study began in late 2005 and is made up of street-involved
youth (aged 14-26) who report use of drugs other than or in addition to cannabis (E. Wood,
Stoltz, Li, Montaner, & Kerr, 2006; E. Wood, Stoltz, Montaner, & Kerr, 2006).

Detailed sampling and follow-up methodologies have been described previously and were
equivalent across cohorts to allow for pooled analyses (Strathdee et al., 1997; Tyndall et al.,
2003; E. Wood, Stoltz, Li, et al., 2006; E. Wood, Stoltz, Montaner, et al., 2006). Participants
complete an interviewer-administered questionnaire at baseline and receive $30 CAD for
each visit. All studies have been approved by the University of British Columbia/Providence
Health Care Research Ethics Board.

Items assessing HRQoL were first added to the follow-up study instrument for the cohort
studies in November 2011. We considered baseline data captured between March 2005 and
May 2013, with a maximum of five bi-annual assessments during the period of December
2011 and May 2014. All individuals who completed four consecutive follow-up assessments
during this period and reported ever accessing OAT at the start of the study period were
eligible for inclusion. Individuals were excluded if during the study period they reported
neither any OAT receipt nor any illicit opioid use.

The primary outcome for this analysis was participants’ self-reported HRQoL, captured as a
preference weighted multi-attribute measure derived from the EuroQol EQ-5D. The EQ-5D
index value is derived from a short generic self-rated questionnaire where respondents
choose 1 of 3 levels of severity of impairment in functioning in 5 items representing
domains of health status (mobility, personal care, usual activities, pain/discomfort, and
anxiety/depression) (Brooks, 1996; The EuroQol Group, 1990). The 5-dimension-by-3-level
structure can describe 243 unique health states which are weighted using a set of preference
values derived from general population surveys (Shaw, Johnson, & Coons, 2005). We used
Canadian preference weights derived using the time trade-off method (Bansback, Tsuchiya,
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Brazier, & Anis, 2012), thus generating scores ranging from —0.34 to 1.0. The score is
considered a measure of indirect health utility, as methods used to derive societal preference
weights are grounded in expected utility theory, and such measures are designed to calculate
QALYs for use in CEA. The EQ-5D score has been shown to be valid for individuals with
OUD (van der Zanden et al., 2006) and more responsive to changes in drug use compared to
the SF-6D (Nosyk et al., 2010).

We were primarily interested in assessing how current OAT receipt was associated with
HRQoL patterns. In British-Columbia, Canada individuals prescribed OAT with methadone
must meet DSM-IV-TR criteria for opioid use disorder (College of Physicians and Surgeons
of British Columbia, 2014). We used self-reported current OAT receipt at the time of
assessment as the EQ-5D questionnaire requests the participant to describe their own
HRQoL that day. The question asked was: “Are you in a methadone treatment program right
now?” While an indicator of OAT receipt might not be informative of other treatment
context such as dosage, time from initiation or adherence, self-report of OAT receipt has
been found to be associated with expected treatment outcomes of OAT in various studies
(Palepu et al., 2006 ; Uhlmann et al., 2010; E Wood et al., 2005).

2.2 Statistical analysis

We used latent class growth analysis (LCGA) to disaggregate individuals into latent, or
unobserved, HRQoL trajectory classes. LCGA is a semi-parametric mixture modeling
method used to determine differences in longitudinal profiles among individuals. Rather
than assuming individuals are drawn from a single homogeneous population, LCGA
assumes that each individual may be regarded as a sample from one of an unknown or
hypothesized number of hypothetical latent classes (Cameron & Trivedi, 2005). This allows
for the estimation of class-specific HRQoL parameters and of the probability of class
membership. The method and underlying statistical theory is described exhaustively
elsewhere (Jones & Nagin, 2007; Jones, Nagin, & Roeder, 2001; Nagin, 2009).

As we had no a priori hypothesis regarding the number of classes, we considered models
with up to five latent classes, and up to a cubic polynomial function for each class. The
number of classes should be determined considering a combination of both statistical and
theoretical criteria (Muthén, 2003; Nagin, 2009) and the Bayesian Information Criterion
(BIC) has been shown to perform the best of all information criteria across mixture models
(Nylund, Asparouhov, & Muthén, 2007; Yang, 2006). Our model for estimation was chosen
from the lowest BIC. To assess the degree of evidence favoring our chosen model compared
to a simpler model, we used the BIC log Bayes factor approximation, which is equal to two
times the difference between the BIC of the more complex model less the simpler model.
Values between two and six provide positive evidence of favoring the more complex model
whereas values above six provide strong evidence for the more complex model (Jones et al.,
2001). The model used in our analysis is a mixture of censored normal probability
distributions with censorship point = 1, which is suitable given the EQ-5D score index is
bounded at 1.

Using prior cross-sectional and longitudinal studies among individuals with OUD (Astals et
al., 2008; Falck, Wang, Siegal, & Carlson, 2000; Kertesz et al., 2005; Millson et al., 2006;
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Puigdollers et al., 2004), we identified time invariant covariates hypothesized to be
associated with class membership. Using latent group membership as the dependent variable
in regression analysis to determine the effect of such hypothesized covariates would not
account for the uncertainty associated with the assignment of class membership. Rather,
time-invariant covariates are introduced in the LCGA estimation and thus their effect will
account for the probabilistic assignment of class membership. Aside from vital demographic
characteristics (age at baseline, gender, ethnicity), our analysis included time invariant self-
reported indicators for physical disability (defined as reporting to have a physical disability
limiting mobility), history of mental health conditions (defined as reporting ever being
diagnosed with a mental health issue) as well as infectious disease status (HIV, HCV) at
baseline.

Trajectories of HRQoL are defined over time yet they do not necessarily represent a
deterministic function of time. As there is the potential for time-varying covariates to impact
the observed trajectories, we also included time-varying covariates for daily or non-daily
opioid and stimulant use, derived at every assessment on the basis of self-reported use in the
past six months. Illicit opioids included heroin and the misuse of prescription opioids,
methadone or morphine. Stimulants included crack, cocaine, and crystal methamphetamine.

To explicate individual longitudinal variation of the HRQoL score we identified one or two
level deterioration, improvement or the absence of change for each of the 5 items
representing domains of health status in the EQ-5D between each completed assessments.
For instance, two-level changes captured a change from a response of having no problems to
having extreme problems, or the converse.

Finally, we conducted two sensitivity analyses. First, we compared baseline characteristics
of individuals included in our study compared to those that were excluded to address
selectivity and generalizability issues. Second, we conducted our LCGA on the subset of
individuals included in our study sample that did not report any illicit opioid use over the
study period to assess if our findings differed for individuals with reported abstinence.

Statistical analyses were executed in SAS version 9.3 and Stata version 13.1 and figures
were produced in R version 3.1.2.

3. RESULTS

1,022 individuals recruited by the prospective cohort studies reporting a history of ever
accessing OAT with methadone at study initiation were considered. Of the 558 with at least
four follow-up assessments during our study period, 443 individuals met the inclusion and
exclusion criteria (Figure 1). Our study sample had a median age of 47 and 36.8% were
female. Prevalence of illicit opioid use at one follow-up or more was 69.1% and 90.5%
reported current OAT receipt at least once during the study period (Table 1).

Results for the models we examined can be found in Table 2. The model with three HRQoL
latent classes had the lowest absolute BIC value. As assessed using the BIC log Bayes factor
approximation, we found very strong evidence favoring a three-class model over a two-class
model (BIC log Bayes = 60.34) and results also favored a three-class model over a more
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complex four-class model (BIC log Bayes = —5.15). The shape of all three trajectories for
the best fitting model was characterized by a constant term only. We thus selected a model
with three constant classes in order to assign latent class membership to individuals. We
defined these as: stably high, stably moderate and stably low HRQoL.

Probabilistic class membership assignment resulted in the majority of individuals assigned
to the stably moderate class (N=260, 58.7%) and almost a quarter of the individuals assigned
to the stably high class (N=107, 24.2 %). The smallest class was the stably low (N=76,
17.2%). Detailed estimation results from the LCGA are presented in Table 3, which include
estimates for the coefficients of time-varying covariates affecting HRQoL trajectory as well
as the estimates for the log odds ratios of time-invariant covariates affecting class
membership. While OAT receipt was not significantly associated with HRQoL trajectories
across latent classes, stimulant use was significantly negatively associated with the stably
high trajectory (Non-daily use coefficient: —0.109, standard error (SE): 0.041; daily use:
-0.167, SE: 0.066). Further, daily illicit opioid use was also negatively associated with the
stably moderate trajectory (—0.056, SE: 0.025). Time-invariant indicators of physical
disability and a history of mental health were both significant in reducing the probability of
assignment to a higher latent class. Using the stably moderate class as reference, a history of
mental illness would increase threefold the probability of being assigned to the stably low
latent class (Log odds ratio (Log OR): 1.184; SE: 0.519) and reduce by more than a factor of
five the assignment to the stably high class (Log OR: —1.767; SE: 0.349). Similarly, having a
physical disability would reduce by more than half the probability of being assigned to the
stably high class (Log OR: —0.893; SE: 0.423). The estimated coefficient for physical
disability in the stably low class was of very large magnitude in predicting assignment to the
stably low class (Log OR: 2.800; SE: 1.977), yet it was not statistically significant. Given
that all 76 individuals assigned to the stably low HRQoL class reported having a physical
disability this estimation result is suggestive of insufficient observations for precise
estimation as the association is clearly very strong.

Figure 2 presents each of the three HRQoL latent classes’ estimated trajectory with 95%
confidence intervals as well as individual trajectories. Crucially, none of the confidence
intervals overlap indicating three clearly distinct estimated trajectory classes. Substantial
individual longitudinal variation of the EQ-5D score was observed across classes and Figure
3 presents the cumulative variation in each EQ-5D item between each completed
assessment. No change was most frequently observed and two-level changes were rare:
maximum observed proportion of two-level deterioration was 4.8% for the domain capturing
pain and/or discomfort in the stably low class and the maximum two-level improvement was
3.5% for the domain capturing anxiety and/or depression also in the stably low class. One
level changes in the domain capturing pain and/or discomfort were present in each class with
proportions generally twice as large for the stably low (one-level deterioration 23.2%; one-
level improvement 23.7%) and stably moderate classes (20.5%; 19.7%) compared to the
stably high class (11.5%; 8.4%); results for the domain capturing anxiety and/or depression
for the stably low (26.7%; 22.4%) and stably moderate (19.9%; 19.5%) compared to the
stably high (7.8%; 6.5%) were almost three times as large. The main differentiating domains
between the stably low and stably moderate classes were those capturing difficulty with both
self-care (one-level deterioration stably low class was 18.0% vs. 5.8% for the stably
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moderate class; one-level improvement 14.5% vs. 5.6%) and in the conducting of usual
activities (27.2% vs. 10.0%; 19.3% vs. 8.6%).

Results of our sensitivity analyses found no significant statistical differences in
demographics between individuals included from those excluded, (Table 1A, supplementary
appendix). Finally, our results were robust when conducted on the subset of individuals
included in our study sample that did not report any illicit opioid use over the study period.
Results are presented in the supplementary material (Table 2A & Table 3A).

4. CONCLUSIONS

We found long-term trajectories of HRQoL among individuals with OUD to be stable
regardless of self-reported receipt of OAT with methadone. Our findings further suggest that
different HRQoL levels existed in our study population. This observed longitudinal stability
of HRQoL — measured in 6 month intervals regardless of treatment receipt - appears to be
consistent with findings for individuals with OUD in short-term studies focusing on
treatment initiation. The short-term improvement effect sizes found by Nosyk et al. (2015)
for individuals in OAT were relatively small (0.039-0.072) and subsequently either
increased at a diminished rate or decreased; early improvement and subsequent deterioration
was also observed in a majority of the individuals with OUD in another study (Nosyk et al.,
2011), which also found stable high and low HRQoL classes. Our study suggests that the
short-term HRQoL gains following OAT initiation found in aforementioned studies may in
fact diminish to baseline levels over time.

In terms of the direct implications on estimating QALYSs in the context of CEA, these results
suggest that the use of a greater value of HRQoL during OAT engagement compared to
being out-of-treatment is likely not representative of the durability of the HRQoL response
to OAT, and could over-estimate total QALY gains accrued in treatment. This distinction
may be consequential when estimating the relative value for money of alternative treatment
modalities and medications in CEA, which rely on health state-specific HRQoL measures to
evaluate QALY benefits. Uncertainty surrounding health utility valuations had an effect on
the findings in at least one prior CEA for the treatment of OUD (Schackman et al., 2012).
Short-term HRQoL improvements associated with OAT initiation may be attributable, in
part, to the reduction in drug use, which may wane over the course of treatment. Our
findings of a strong negative association between stimulant use and a probability of high
HRQoL class contrasted with previous findings of no short-term HRQoL association with
stimulant use among individuals receiving treatment for OUD (Nosyk, Bray, et al., 2015),
further emphasizing the distinction between the short-term and longitudinal effects of
continued drug use. Otherwisg, it is possible that the longitudinal stabilization of HRQoL is
characterizing a change in perspective rather than the absence of meaningful change in
levels of HRQoL. This adaptation to change in HRQoL, or response shift, has been
suggested as a potentially important component of the full effect of treatment (Schwartz,
Andresen, Nosek, & Krahn, 2007; Sprangers & Schwartz, 1999). We note that our self-
reported measure of OAT receipt at the time of the interview lacked potentially important
contextual information such as medication dosage, proximity to OAT initiation, and
cumulative exposure to treatment. A more detailed examination with more frequent HRQoL
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measurements and complete information on medication receipt may further clarify the long-
term effects of OAT on HRQoL, in the interest of producing unbiased assessments of
competing treatment modalities. It should be clear, however, that the QALY gains derived
from the reduction in the risk of mortality attributable to OAT (Degenhardt et al., 2011;
Evans et al., 2015; Nosyk, Min, et al., 2015), drive results in economic modeling efforts and
underline the importance of this life-saving treatment.

Heterogeneous life trajectories of heroin use (Hser, Huang, Chou, & Anglin, 2007) are best
treated by long-term care strategies (Bart, 2012; Hser, Longshore, & Anglin, 2007) and our
results on the variation in the item responses composing the EQ-5D serve to further
emphasize that treatment outcome objectives should be based on a physical, mental and
social conceptualization of health and not only on use reduction or cessation. Indeed, lower
HRQoL classes had more variation in the item assessing anxiety and depression than higher
latent classes while the stably low class had two to three times more variation in the items
assessing self-care and ability to conduct usual activities than the stably moderate class.
Although treatment for SUD is often delivered in serial episodes resembling acute care
(Dennis et al., 2003; McLellan et al., 2005), there has been an emergent movement in the
U.S. towards a recovery-oriented model of care (Laudet & White, 2010). Recent findings
that mental and/or SUD readmissions account for the largest share of readmissions among
adult Medicaid beneficiaries in nineteen states (Trudnak et al., 2014) highlight the need for
more widely adopted long-term and comprehensive care consistent with disease etiology.
For example, in British Columbia (BC) Canada, guidelines facilitate prescribing methadone
for maintenance-oriented or non-time limited OAT (College of Physicians and Surgeons of
British Columbia, 2014). Further, methadone is covered in BC for reimbursement under
standard provincial drug benefit formularies, whereby ability to pay dictates co-payment
levels. Alternatively in the U.S., more than 50% of the 465,467 people admitted for opioid-
related treatment in 2011 reported no health insurance (Substance Abuse and Mental Health
Services Administration, 2013). Given the changing U.S. policy landscape under the
Affordable Care Act, which now requires insurers to treat SUD in the same way they would
any other chronic disease, the number of admissions into treatment should increase.
Preferably, SUD should thus be considered an opportunity for supplementary care delivery
to address individuals’ HRQoL.

This analysis has several limitations. First, given universal coverage of medical care in
Canada, widespread access to OAT in BC, and the selective sample we’ve focused on in our
analysis (excluding individuals missing biannual assessments), our results may not be
generalizable to disparate settings and patient populations. Nonetheless, our study,
conducted within a set of prospective cohort studies, represents a rare opportunity to observe
HRQoL patterns over an extended timeframe in a highly marginalized population, and thus
stands as an important contribution to the literature in this domain. Second, as noted above,
our measure of OAT receipt did not capture important contextual factors such as medication
dosage and duration of retention, and only focused on one treatment modality. Further study,
with more frequent HRQoL measurement and complete information on, ideally, multiple
treatment regimens, would help clarify the persistence of the effect of OAT on HRQoL over
time.
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In conclusion, three different classes of long-term stable HRQoL trajectories existed in our
study population of individuals with OUD and with a history of OAT. Current receipt of
OAT with methadone did not play a significant role in determining HRQoL trajectory while
both physical disability and mental health comorbidities were influential in the probabilistic
membership assignment to a lower HRQoL class.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights
. Longitudinal health related quality of life (HRQoL) trajectories are
described
. Longitudinal trajectories were stable regardless of opioid agonist treatment
receipt (OAT)
. Different HRQoL levels existed in our study population
. A greater value of HRQoL during OAT is likely not representative of the

durability of the HRQoL response

. Quality-adjusted life year benefits could be over-estimated in OAT
economic evaluations
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Individuals with history of OAT considered
n= 1,022

Excluded: n = 579

the study period: n = 115 (19.9%)

—> - <4 consecutive follow-up assessments: n =464 (80.1%)
- Reported neither any OAT receipt nor any illicit opioid use during

Individuals included
n = 443
: } !
OAT receipt OAT receipt OAT receipt
at every follow-up at some follow-up at no follow-up
N =273 (61.6%) N = 128 (28.9%) N =42 (9.5%)

Fig. 1.

Study flow diagram. OAT: Opioid agonist treatment; OAT receipt based on self-report.
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EQS5D Trajectories
Stably Low (n=76) Il Stably Moderate (n=260) | Stably High (n=107)

2 3 4 1 2 3 4 1 2 3
Time

— Individual trajectories — Estimated trajectory (with 95% C.I.)

Fig. 2.
Estimated HRQoL longitudinal trajectory, with shaded 95% confidence intervals (95% C.1.),

for each of the latent classes. Despite the constant estimated HRQoL trajectories for each
latent class, the figure highlights the heterogeneous individual EQ-5D trajectories
composing each latent class. EQ-5D is a preference weighted multi-attribute index value for
HRQoL
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Longitudinal response variation in EQ5D items

Stably Low (n=76) Stably Moderate (n=260) Stably High (n=107)
-]
H 0.25-
s
©
=
s
- 0.20-
7]
c
o
9’.0 154
20
s
c
.00.10-
t
o
Q.
2
& 0.05- ]
0.00- . i -
Item 1 ltem2  Item3  ltem4  ltem5 m 1 Item 2 Item 3 uem 4 ltem m 1 tem2  Item ltem4  Item5
Mobility ~ Self-Care Usual Pain Anxiety Moblh(y Self-Care Usual ain Anxle\y Moblllly Self-Care Usual Pain Anxiety
Activiies Discomfort Depression Activities Dlscomfor\ Depression Activities Discomfort Depression
No Change 071 0.65 0.51 045 0.44 0.70 0.88 0.81 0.56 0.57 0.93 0.98 0.97 0.78 0.85
EQSD Items

W Two-level deterioration i One-level deterioration Ml One-level improvement.  Two-level improvement

Fig. 3.
Proportion of response variation compared to previous assessment for every individual

(N=443) in each health-related quality of life latent class, for each EQ-5D item. Each
EQ-5D item has 3 levels: no problems, some problems, extreme problems and thus variation
can either be two-level deterioration or improvement, one-level deterioration or
improvement, or no change. Results of no change compared to previous assessment are
presented below the figure for emphasis on variation between latent classes. EQ-5D is a
preference weighted multi-attribute index value for HRQoL
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Table 1

Descriptive characteristics of participants at baseline.

Participants (N)

Age (Median [IQR])

Male gender

Completed High School

Aboriginal

White

Ever been homeless

Ever been in jail

HIV+

HCV+

Any physical disability

Ever had mental illness diagnosed

Ever attempted suicide

Age of first injection drug use (Median [IQR])

Ever overdosed

Longitudinal illicit opioid’tuse
Reported at every follow-up
Reported at one follow-up or more

Not reported at any follow-up

Longitudinal stimulant? use
Reported at every follow-up
Reported at one follow-up or more
Not reported at any follow-up

Longitudinal OAT receipt
Reported at every follow-up
Reported at one follow-up or more

Not reported at any follow-up

058

443
47 [40, 52]
63.2
52.0
325
63.0
92.8
395
37.7
921
81.3
62.3
17.9
18 [15, 25]
63.9

24.6
69.1
30.9

135
50.1
49.9

61.6
90.5
9.5

§Percentage of study sample, unless otherwise noted.

IQR: interquartile range

HIV+: Human Immunodeficiency Virus positive
HCV+: Hepatitis C positive

7

A

J Subst Abuse Treat. Author manuscript; available in PMC 2017 August 01.

Including heroin, morphine and prescription opioids

Including crack, cocaine, speed and methamphetamine
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BICS  Null Model 2(aBIC)

Number of Groups
2 -456.94
3 -426.77 2 60.34
4 -429.34 3 -5.15
5 -435.44 4 -12.19

Order of groups for model with 3 groups
0 (Constant)  -426.77

1 (Linear) -432.09 0 -10.64
2 (Quadratic)  —439.63 1 -15.08
3 (Cubic) -447.56 2 -15.86

§BIC: Bayesian Information Criterion

Table 2

Bayesian Information Criterion values for model selection.

7‘Z(ABIC) is the approximation of the BIC log Bayes factor, 2loge(B10)
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Table 3

Results from latent class growth analysis (LCGA) based on EQ-5D score trajectories (N = 443).

Latent HRQoL classes

Stably High Stably Moderate Stably Low
Class asstgnmenli N % N % N %
107 24.2 260 58.7 76 17.2
Parameter estimates of trafectories 3 S.E. Y S.E. Y S.E.
Constant 1207* (0.058) gg71* (0.023) gg13*  (0.049)
OAT receipt -0.027 (0.047) -0.017 (0.021) -0.023  (0.040)
Ilicit opioid use, non-daily -0.040 (0.040) -0.023 (0.019)  0.035 (0.031)
Illicit opioid use, daily -0.084 (0.053) _pgse* (0.025) -0.014  (0.045)
Stimulant use, non-daily —0.109% (0.041) -0.029 (0.018)  0.023 (0.032)
Stimulant use, daily —0.167% (0.066) -0.059  (0.033) -0.020  (0.054)
Class membership probability Log OR S.E. Referent class Log OR S.E.
Age at baseline 0.003 (0.022) 0.011 (0.027)
Gender 0.021  (0.364) -0.108  (0.407)
White _1461% (0.652) 1.083  (1.681)
Aboriginal -0519  (0.677) 0.493  (1.716)
Physical disability —0.893% (0.423) 2.800 (1.977)
Mental illness, ever —17677% (0.349) 1184 (0.519)
HIV+ 0.046  (0.362) 0.614  (0.401)
HCV+ 0.119  (0.625) -0.824  (0.671)

*
Statistically significant at the 5% level.
#

fCIass assignment was based on posterior probability of membership.
N: Number of individuals

HIV+: Human Immunodeficiency Virus positive

HCV+: Hepatitis C positive

Log OR: Log odds ratio

S.E.: Standard Error
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EQ-5D is a preference weighted multi-attribute index value for health utility.
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