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Abstract 

Background: Long-term engagement in opioid agonist therapy (OAT) has been consistently 

associated with reduced risk for morbidity and mortality in people with opioid use disorder 

(OUD). However, the dynamic nature of engagement/disengagement in OUD care for over time 

is poorly captured by traditional metrics. We characterized long-term longitudinal trajectories of 

engagement in OAT in Vancouver, Canada, between 2005 and 2018. 

Methods: Data were derived from two community-recruited prospective cohorts of people who 

use drugs. Retention in OAT was defined as self-reported enrolment in OAT for two consecutive 

follow-up periods (an approximately six-month retention interval). We used latent class growth 

analysis to identify OAT engagement trajectories during the first five years after OAT initiation 

and multivariable logistic regression to evaluate predictors of trajectory group membership.  

Results: We identified four OAT retention trajectories among 438 OAT initiators: “consistently 

high” (36%), “consistently low” (23%), “increasing” (23%), and “decreasing” (15%). 

Employment was a significant cross-cutting predictor of membership of all sub-optimal OAT 

engagement patterns compared to consistently high trajectories. We also found that initiating 

OAT after 2014 (when regulatory changes to the provincial OAT program were introduced) was 

associated with the “consistently low” engagement group relative to others. 

Conclusions: We identified four distinct OAT engagement trajectories in Vancouver, Canada, 

with employment being a common predictor of sub-optimal care trajectories, suggesting the need 

to explore alternative OAT models to address employment-related barriers.  Care trajectory 

analysis could help inform tailored interventions to specific populations of people with OUD at 

specific time points to improve engagement in OAT, and decrease opioid-related morbidity and 

mortality. 

 

Abstract word count: 257 

Keywords: opioid use disorder; opioid agonist therapy; latent class growth analysis; quality 

metrics; performance measures.  
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INTRODUCTION 

Settings throughout the United States (U.S.) and Canada continue to face an unprecedented and 

worsening opioid overdose crisis. In 2017, more than 47,000 people in the U.S. died from an 

opioid-related overdose (i.e., 14.9 per 100,000 people), a toll largely driven by exposure to 

synthetic opioids, including illicitly manufactured fentanyl and related analogues (Scholl, Seth, 

Kariisa, Wilson, & Baldwin, 2018). Canada is experiencing similarly high fatal overdose rates, 

with some jurisdictions, like the province of British Columbia (BC) being particularly hard hit, 

with a rate of 31 overdose deaths per 100,000 people in 2018 (BC Coroners Service, March 

2019).  

 

Despite the well-documented individual- and community-level benefits of opioid agonist therapy 

(OAT), including reductions in all-cause and overdose-specific rates of mortality (Blanco & 

Volkow, 2019; Sordo, et al., 2017), access and retention in OAT programs is extremely low. It is 

estimated that in most settings less than 30%  of individuals with OUD start OAT, and less than 

half of these remain in treatment for more than six months (Blanco & Volkow, 2019; Socias, 

Wood, Kerr, et al., 2018; Timko, Schultz, Cucciare, Vittorio, & Garrison-Diehn, 2016; Williams, 

et al., 2018). Barriers to access and retention in OAT are multifactorial and span throughout and 

beyond the health system. These include strict OAT programmatic requirements (e.g., 

frequent/daily visits to the pharmacy for witnessed ingestion of their medication, denial or 

revocation of take-home dosing privileges if positive urine drug tests), restricted coverage for 

OAT pharmacotherapies, limited number of trained addiction clinicians and geographic 

disparities in their availability, as well as a range of social-structural and attitudinal barriers 

stemming from the criminalized and stigmatized nature of drug use (Sharma, et al., 2017). 
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A number of actions are being taken across the United States and Canada to curb the opioid 

crisis, including efforts to improve access to OAT (Murthy, 2016; Wood, 2018). There have also 

been increasing calls for the development and implementation of health system performance 

measures to monitor and evaluate the effectiveness of these initiatives (Socias, Volkow, & 

Wood, 2016; Socias, Wood, Kerr, et al., 2018; Williams, et al., 2018). While extremely valuable 

from a public health perspective, the majority of these metrics offer only a population-level 

snapshot of engagement in care at a given point in time. Consequently, they are limited in their 

ability to capture the multiple individual-level cycles of engagement in and disengagement from 

care common among individuals with OUD (Burns, et al., 2015; Socias, Wood, Kerr, et al., 

2018; Williams, et al., 2018). Better understanding the longitudinal care trajectories of people 

with OUD and identification of socio-demographic, behavioural, social/structural and clinical 

predictors of sub-optimal care patterns could help to better target interventions to those most in 

need, and ultimately improve individual- and population-level outcomes. Therefore, the aim of 

the present study was to characterize long-term and distinctive patterns of engagement in care 

after OAT initiation in Vancouver, Canada, and to identify predictors of membership of each 

care trajectory. 

 

METHODS 

Study setting 

British Columbia (BC)’s OAT program was established in 1996 and has since evolved to include 

low-threshold models,  including office-based care, dispensation of pharmacotherapies through 

community-based pharmacies, and free medical care and pharmacotherapies for low-income 
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residents delivered through the province’s universal health care system (British Columbia 

Ministry of Heatlh; Socias, Wood, Kerr, et al., 2018). Methadone was the only available OAT 

until 2010, when buprenorphine/naloxone was introduced to the provincial drug formulary 

(Socias, Wood, Kerr, et al., 2018). In 2014, regulatory changes were introduced to the BC OAT 

program, including a switch to a different methadone formulation and discontinuation of 

pharmacy deliveries, which resulted in a number of unintended consequences and dissatisfaction 

among many OAT clients (McNeil, et al., 2015; Socias, et al., 2017). In 2017, the provincial 

government endorsed the off-label use of alternative forms of OAT, including slow-release oral 

morphine and injectable diacetylmorphine or hydromorphone, as second- and third-line 

treatments, respectively (Wood, 2018).  

 

Study design 

Data for this study were drawn from two harmonized and ongoing prospective cohort studies of 

people who use illicit drugs in Vancouver, Canada: the Vancouver Injection Drug Users Study 

(VIDUS) and the AIDS Care Cohort to evaluate Exposure to Survival Services (ACCESS). 

Eligibility criteria and study procedures for each cohort have been described in detail previously 

(Strathdee, et al., 1998; Wood, et al., 2008). In brief, VIDUS consists of HIV-negative adults (≥ 

18 years) who injected drugs in the month prior to enrolment, and ACCESS of HIV-positive 

adults who used illicit drugs in the previous month. Participants are recruited through self-

referral, word-of-mouth, and street outreach in Greater Vancouver. 

 

After providing informed consent, at baseline and semi-annually thereafter, participants complete 

an interviewer-administered questionnaire that collects socio-demographic data, substance use 
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patterns, health care access and utilization, including addiction care, as well as other relevant 

social-structural exposures. Additionally, at each visit, participants undergo HIV and HCV 

antibody testing, as well as HIV disease monitoring, as appropriate. Participants receive a CAD 

$40 honorarium at each study visit. The VIDUS and ACCESS studies have received approval by 

University of British Columbia/Providence Health Care Research Ethics Board.   

 

Study sample 

As in previous work investigating engagement in care for OUD (Socias, Wood, Lake, et al., 

2018), we restricted the analytic sample to participants enrolled between December 2005 and 

November 2018 who initiated OAT after recruitment into the cohorts. We further restricted the 

sample to participants who completed at least three study visits to have at least one year worth of 

data.  

 

Outcome measure 

Our main outcome of interest was retention in OAT, defined as a self-report of being on 

methadone-, buprenorphine/naloxone-, slow release oral morphine or injectable OAT-based 

treatment in the current and immediately previous study visit, an approximately six-month 

retention interval (Socias, Wood, Lake, et al., 2018). In the event of missing information for a 

given interview, the last observation was carried forward.  

 

Covariates 

The following variables were assessed as potential predictors of membership of each trajectory. 

Socio-demographic characteristics and comorbidities examined included: age at enrolment (per 
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year older), sex (male versus female), self-reported race (white versus others), HIV serostatus 

and history mental illness (e.g., depression, anxiety, post-traumatic stress disorder, psychosis, 

personality disorder). We also considered substance use patterns, including high intensity (i.e.,  

daily versus < daily) non-medical opioid (e.g., heroin, street fentanyl, street oxycodone, street 

methadone), crack, cannabis use and high-risk drinking as per the U.S. National Institute on 

Alcohol Abuse and Alcoholism (NIAAA)’s definition (National Institute on Alcohol Abuse and 

Alcoholism), and recent overdose; OAT characteristics, including year of OAT initiation, type of 

OAT; as well as social-structural exposures, such as and unmet health or social service needs, 

homelessness, employment and incarceration. Except for the fixed socio-demographic variables, 

and OAT related variables, all other variables refer to the six-month period prior to the interview 

where a participant first reported being on OAT. We decided to dichotomized the year of OAT 

initiation at </ 2014 to explore the impacts of the regulatory changes to BC OAT program 

(McNeil, et al., 2015; Socias, et al., 2017). Overall, the extent of missing values for covariates 

was extremely low (<1.5%). 

 

Statistical analyses 

First, we used latent class growth analysis (LCGA) to identify patterns of engagement in OAT. 

Time zero was defined as the date of OAT initiation, and we included all interview data for each 

participant for five years after this date. To determine the optimal number and patterns of 

trajectory groups, we fitted a series of models, varying the number of groups from one to seven, 

and compared results based on the following criteria: the Bayesian Information Criterion, the 

average posterior probabilities of groups, examination of the shapes of the trajectories for 
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similarities, and group membership probability (Muthen & Muthen, 2000; van de Schoot, 

Sijbrandij, Winter, Depaoli, & Vermunt, 2017).  

 

After determining the optimal number of trajectory groups that best fit the data, we used 

multinomial logistic regression models to determine baseline correlates of membership in each 

OAT engagement trajectory group, using as reference the “consistently high” engagement class. 

Given high prevalence (>90%, and see Table 1 for more details) of opioid use and methadone-

based OAT in the study sample at the time of OAT initiation, non-medical use of opioids and 

type of OAT were excluded from our regression models. 

 

Variables found to be associated with at least one trajectory group at P <0.20 in bivariable 

analyses were considered for inclusion in the multivariable model selection process. As in 

previous research (Socias, Wood, Lake, et al., 2018), the multivariable model was built using a 

backward selection approach. The Akaike information criterion (AIC) was used to identify the 

model with the best overall fit as indicated by the lowest AIC value.  

 

In addition, to better inform targeting health system efforts to populations most in need, we 

conducted a sub-analysis, where we investigated unique factors associated with the “consistently 

low” group. We followed a similar approach as described above, but in this case, in the 

multivariable model, the “consistently low” group was compared with all other groups 

combined. All analyses were performed using SAS software version 9.4 (SAS Institute, Cary, 

NC), and all P values were two-sided. 
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RESULTS 

Between December 2005 and November 2018, 573 study participants reported initiating OAT 

after enrolment, of whom 438 (76%) had at least three study visits and were included in the 

analysis. Of these, just over half (n=234, 53.4%) had a history of previous OAT. There were no 

significant differences between included and excluded participants in terms of age, sex or race. 

Selected baseline characteristics of the study sample are presented in Table 1. The median age at 

OAT initiation was 42 (IQR 35–48) years, 269 (61.4%) were male, 196 (44.8%) self-reported 

white race, around a third (n=151, 34.5%) were living with HIV and over half reported a history 

of mental illness (n=234, 53.4%). Most participants started OAT before 2014 (n=235, 53,7% 

between 2006-2009, and n=131, 29.9% between 2010-2013), and were enrolled in methadone-

based OAT (n=411, 93.8%). Of the 366 participants who initiated OAT before 2014, 285 

(77.9%) had at least one report of enrolment in OAT after 2014. Additionally, at the time of 

OAT initiation, almost all of the study sample (n=426, 97.3%) reported at least daily non-

medical use of opioids.  

 

The median number of study visits per participant was 13 (IQR: 7–19), with a mean number of 

observations at each time point of 374 (range 290–438).  On average, 54.0% of the sample were 

retained in OAT at any given study visit. Based on our LCGA model selection criteria, the 

optimal number of OAT engagement trajectories was four. The four-trajectory solution had 

average posterior probabilities ranging between 0.83 to 0.89, indicating good discrimination 

between groups (Mikolajczyk, Horn, Prins, Wiessing, & Kretzschmar, 2014; Muthen & Muthen, 

2000). Figure 1 displays the patterns of OAT engagement over time based on the four-trajectory 

model. Specifically, 156 (35.6%) participants showed consistently high engagement in OAT 
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(with an approximate 90% probability of being retained in OAT at each visit), 114 (26.0%) an 

initial low engagement with subsequent increase after the first year of OAT initiation (starting 

with < 50% probability, further decreasing to a low of <20% at year 1, to steadily increase 

thereafter to >80% at year 5), 66 (15.1%) a steadily decreasing engagement trend (starting at 

approximately 85% and decreasing to approximately 15% at year 5), and 102 (23.3%) a 

consistent low engagement pattern (<15% retention probability). 

 

Tables 2 and 3 present the bivariable and multivariable multinomial logistic regression analyses 

of factors associated with each trajectory group, when compared to the “consistently high” 

engagement pattern. In the adjusted model, employment was significantly and positively 

associated with the “consistently low” (Adjusted Odds Ratio [AOR] = 2.01, 95% Confidence 

Interval [CI]: 1.02, 3.93), “increasing” (AOR = 1.97, 95% CI: 1.02, 3.81) and “decreasing”  

(AOR = 1.97, 95% CI: 1.02, 3.81) engagement trajectories. No other predictors of membership 

of the sub-optimal trajectories were identified. 

 

Our sub-analysis found that initiation of OAT in years 2014-2018 (versus years 2006-2013) was 

associated with the “consistently low” pathway, when compared to all other groups combined 

(AOR = 2.00, 95% CI: 1.16, 3.45). 

 

DISCUSSION 

Our study identified four distinct trajectories of engagement in OAT among individuals starting 

OAT in Vancouver between 2005-2018: “consistently high”, “consistently low”, “increasing”, 

and “decreasing” engagement. Just over a third of the study population fell within the 
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“consistently high” engagement group, under a quarter within the “consistently low” group, 

another quarter within the “increasing” group, and the remaining 15% within the “decreasing” 

group. Our analysis identified employment as a cross-cutting predictor of all sub-optimal OAT 

engagement trajectories when compared to the “consistently high” class. In addition, initiating 

OAT after 2014 was also found to predict membership in the “consistently low” engagement 

group relative to other groups. 

 

In line with previous research (Socias, Wood, Kerr, et al., 2018; Timko, et al., 2016; Williams, et 

al., 2018), only approximately half of people initiating OAT in our study were considered 

retained in OAT in a given six-month period. Our study extends the previous literature, by 

providing a more fulsome picture of longitudinal trajectories in OAT engagement, including 

three distinct patterns of sub-optimal engagement in OUD care. For example, findings from this 

study suggest that low engagement in OAT in the first year of OAT initiation may improve (i.e., 

“increasing” group), but that if low engagement persists after the first year, this is unlikely to 

improve (i.e., “consistently low” group). Conversely, high engagement in the first year does not 

necessarily mean continued high engagement in the long-term, as suggested by the “decreasing” 

trajectory group. Given the well-known associations between OAT discontinuation and 

mortality, particularly in the four-week period immediately after treatment drop-out (Sordo, et 

al., 2017), additional supports to OAT clients during the first year of OAT initiation, including 

early outreach triggered by missing medication refills, may help prevent OAT attrition. Taken 

together, results from this study suggest that better understanding the heterogeneities in 

engagement in OAT patterns could help inform targeted interventions to specific at-risk 
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populations of individuals with OUD at specific time points to decrease the risk of OAT 

discontinuation, and associated mortality risk. 

 

Another advantage of our analytical approach is that it allowed us to identify groups of 

individuals who might be more likely to experience barriers to OUD care. In our analysis of class 

membership, employment emerged as the only and common predictor of all sub-optimal OAT 

engagement trajectories. While this finding may seem counter-intuitive at first glance, prior 

research conducted in the same setting found similarly negative links between methadone-based 

OAT and employment (Richardson, Wood, Montaner, & Kerr, 2012). Interactions between 

regulatory requirements of OAT programs and financial barriers to accessing OAT in BC may 

partially explain this finding. Specifically, in BC OAT dispensation (in particular methadone, the 

most common OAT during the study period) often requires frequent (i.e., daily) visits to the 

pharmacy for witnessed ingestion. These programmatic requirements may, in turn, interfere with 

employment schedules and responsibilities, which could result in persons with OUD who are 

employed forgoing OAT doses, or discontinuing OAT altogether (Borisova & Goodman, 2004; 

Lo, et al., 2018; Richardson, et al., 2012). Additionally, employed individuals may not be 

eligible for income assistance or other provincial drug plans providing free access to OAT 

medications to low-income individuals (BC Coroners Service, March 2019). The lack of 

publicly-funded coverage for OAT medications for employed individuals with OUD without 

other forms of health insurance may further contribute to the strong association between 

employment and sub-optimal care patterns observed in this study. Given the critical role of 

employment in decreasing socio-economic marginalization and facilitating integration of people 

with OUD in the community, these findings highlight the need to address employment-related 
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barriers to OAT access. These could range from universal coverage of OAT medications, to 

alternative OAT dispensation strategies that could help overcome the need for daily visits to the 

pharmacy (and associated dispensing fees), such as increasing take-home methadone doses for 

clients with demonstrated clinical and social stability, as well as to expand access to other safer 

forms of OAT (e.g., oral buprenorphine, extended-release injectable OAT). 

 

Finally, we were also interested in investigating unique predictors of the “consistently low” 

engagement pattern given their continuously high mortality risk. The only factor associated with 

this pathway was initiation of OAT after 2014.  We have previously documented a declining 

trend in linkage to and retention in OAT after 2014 in Vancouver (Socias, Wood, Kerr, et al., 

2018), as well as immediate negative impacts following the regulatory changes introduced to the 

provincial OAT program in 2014, including disruptions in adherence to OAT and other co-

dispensed medications (e.g., antiretroviral therapy), as well as increases in opioid injection, 

which have been partly attributed to “change intolerance” to the new methadone formulation 

(McNeil, et al., 2015; Socias, et al., 2017). The present analysis further suggests that this policy 

change, which was undertaken without consultation with the affected community, may have 

indeed been an important driver of attrition of OAT programs observed in BC after 2014, 

particularly among new OAT initiators.  Alternatively, the association between OAT initiation 

after 2014 and the “consistently low” engagement trajectory may be partly explained by the 

introduction of illicitly manufactured fentanyl in BC, as demonstrated by a substantial increase in 

the proportion of fentanyl-related overdose deaths, from 2% in 2012 to 25% in 2014, to 87% in 

2018 (BC Coroners Service, May 2019). Limited evidence suggests that higher doses of OAT 

may be required to control withdrawal symptoms and cravings, given fentanyl’s higher potency 
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compared to other opioids (Suzuki & El-Haddad, 2017), which in turn may have contributed to 

higher treatment attrition among people initiating OAT in more recent years. 

 

Some limitations should be considered when interpreting the findings of this study. First, our 

study sample was not randomly selected, and therefore, results from this analysis may not be 

generalizable to other individuals initiating OAT in Vancouver or other settings, particularly to 

jurisdictions with different health system arrangements. Likewise, given that almost all of the 

study sample initiated methadone-based OAT, results for other types of OAT should be 

interpreted with caution. As access to buprenorphine and alternative forms of OAT continue to 

expand, research should aim to tease out potential differences in engagement trajectories with 

different types of OAT. Second, our analytical approach only allowed for assessment of time-

fixed variables at baseline as potential trajectory predictors. Given the chronic and dynamic 

nature of OUD, future analyses should aim to include time-varying predictors to identify 

potential changes in social-structural exposures and behaviours that could result in trajectories 

diverging at a specific time-points (e.g., “consistently high” and “decreasing” patterns). Third, 

our analysis relied mostly on self-reported data which may be subject to social-desirability or 

recall bias. That said, prior research has shown people who use drugs’ reports on substance use 

and addiction treatment to be reliable (De Irala, Bigelow, McCusker, Hindin, & Zheng, 1996; 

Langendam, van Haastrecht, & van Ameijden, 1999), and we have no reason to believe that there 

would be differential reporting of sensitive data among members of each OAT engagement 

trajectory. Fourth, membership in the “decreasing” group could, in some cases, reflect no need 

for continuous OAT. That said, among the 323 participants who had at least one observation 

characterized by no retention in OAT, 176 (54.6%) reported at least daily illicit opioid use and 
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226 (70.0%) any illicit opioid use at the first documentation of no retention in OAT. Importantly, 

current approaches to the treatment of OUD, typically recommend long-term OAT (possibly 

indefinite) given strong associations between OAT discontinuation, relapse to opioid use and 

mortality (Blanco & Volkow, 2019; Sordo, et al., 2017). 

 

In conclusion, we identified four longitudinal trajectories of OAT engagement in Vancouver, 

Canada, with employment emerging as a common predictor of sub-optimal patterns of care. This 

counter-intuitive finding points to the need to explore alternative OAT models and coverage that 

could address employment related barriers to OAT. As demonstrated by this study, the use of 

LCGA can complement more traditional cross-sectional measures of engagement in OUD care 

(Williams, et al., 2018), and help inform targeted interventions to specific sub-populations of 

OAT clients at specific time-points to improve engagement in OAT, and maximize its clinical 

and population-level benefits. The key challenge for policy makers and researchers will be to use 

findings such as these to inform public health and clinical strategies to improve access and 

retention of persons with OUD in OAT. 
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Table 1. Baseline Characteristics of OAT initiators, Stratified by OAT Engagement 

Trajectory, Vancouver, British Columbia, 2005-2018. 

Characteristics 
Total 

 (N = 438) 

OAT engagement trajectory groups, n (%)  

Consistently 

low 

(n = 102) 

Increasing  

(n = 114) 

Decreasing  

(n = 66) 

Consistently 

high  

(n = 156) 

Socio-demographics      

Age (median, IQR) 42 (35 ,48) 42 (33 ,49) 42 (35 ,49) 43 (36 ,49) 42 (36 ,48) 

Male sex 269 (61.4) 64 (62.8) 72 (63.2) 42 (63.6) 91 (58.3) 

White race 196 (44.8) 40 (39.2) 49 (43.0) 33 (50.0) 74 (47.4) 

Comorbidities      

HIV-positive 151 (34.5) 31 (30.4) 37 (32.5) 25 (37.9) 58 (37.2) 

History of mental illness 234 (53.4) 60 (58.8) 62 (54.4) 38 (57.6) 74 (47.4) 

Substance use-related factorsa      

≥ Daily non-medical opioid use 426 (97.3) 100 (98.0) 109 (95.6) 64 (97.0) 153 (98.1) 

High-risk drinking 34 (7.8) 8 (7.8) 11 (9.7) 6 (9.1) 9 (5.8) 

≥ Daily crack use 142 (32.4) 30 (29.4) 41 (36.0) 20 (30.3) 51 (32.7) 

≥ Daily cannabis use 80 (18.3) 16 (15.7) 23 (20.2) 10 (15.2) 31 (19.9) 

Recent non-fatal overdose 32 (7.3) 7 (6.9) 11 (9.7) 3 (4.6) 11 (7.1) 

OAT characteristics      

OAT initiation  2014 72 (16.4) 25 (24.5) 15 (13.2) 7 (10.6) 25 (16.0) 

Type of OAT       

Methadone-based 411 (93.8) 96 (94.1) 103 (90.4) 64 (97.0) 148 (94.9) 

Buprenorphine-based 11 (2.5) 4 (3.9) 3 (2.6) 0 (0.0) 4 (2.6) 

Other (slow-release oral 

morphine, injectable 

diacetylmorphine) 

16 (3.7) 2 (2.0) 8 (7.0) 2 (3.0) 4 (2.6) 

Other structural-level factorsa      

Unmet health or social needs 95 (21.7) 26 (25.5) 21 (18.4) 14 (21.2) 34 (21.8) 

Homelessness 160 (36.5) 31 (30.4) 47 (41.2) 24 (36.4) 58 (37.2) 

Employment 83 (19.0) 23 (22.6) 24 (21.1) 17 (25.8) 19 (12.2) 

Incarceration 58 (13.2) 17 (16.7) 10 (8.8) 7 (10.6) 24 (15.4) 

IQR, interquartile range; OAT, opioid agonist therapy  
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aRefers to the six-month period prior to the baseline interview 

 

Table 2. Bivariable Multinomial Logistic Regression Analyses of Factors Associated With 

Membership in Suboptimal OAT Engagement Groups (Versus Membership in the 

“Consistently High” OAT Engagement Group) among OAT initiators, Vancouver, British 

Columbia, 2005-2018. 

 

 OAT engagement trajectory groups 

 Consistently low Increasing Decreasing 

 OR 95% CI OR 95% CI OR 95% CI 

Age (per year older) 0.99 0.96, 1.02 1.00 0.97, 1.03 1.02 0.99, 1.05 

Male sex 1.20 0.72, 2.01 1.22 0.75, 2.01 1.25 0.69, 2.26 

White race 0.72 0.43, 1.19c 0.84 0.51, 1.36 1.11 0.62 ,1.97 

HIV-positive 0.74 0.43, 1.26 0.81 0.49, 1.35 1.03 0.57, 1.87 

History of mental illness 1.56 0.94, 2.59c 1.31 0.80, 2.12 1.49 0.83, 2.66c 

High-risk drinkinga 1.41 0.52, 3.77 1.74 0.70, 4.36 1.63 0.56, 4.79 

≥ Daily crack usea 0.85 0.50, 1.47 1.13 0.68, 1.89 0.88 0.47, 1.64 

≥ Daily cannabis usea 0.75 0.39, 1.46 1.02 0.56, 1.86 0.72 0.33, 1.57 

Recent non-fatal overdosea 0.98 0.37, 2.62 1.41 0.59, 3.37 0.63 0.17, 2.33 

OAT initiation  2014 1.70 0.91, 3.17c 0.79 0.40, 1. 59 0.62 0.26, 1.52 

Unmet health or social needsa 1.21 0.68 ,2.18 0.81 0.44, 1.48 0.94 0.47, 1.90 

Homelessnessa 0.74 0.43 ,1.26 1.19 0.72, 1.94 0.97 0.53, 1.76 

Employmenta 2.10 1.08, 4.09b 1.92 1.00, 3.71c 2.50 1.20, 5.20b 

Incarcerationa 1.10 0.56, 2.17 0.53 0.24, 1.16c 0.65 0.27, 1.60 

OAT, opioid agonist therapy; OR, odds ratio; CI, confidence interval. 
aRefers to the 6-month period prior to the baseline interview. 
bP< 0.05, and considered for inclusion in the multivariable model selection process. 
cP< 0.20, and considered for inclusion in the multivariable model selection process. 
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Table 3. Multivariable Multinomial Logistic Regression Analyses of Factors Associated 

With Membership in Suboptimal OAT Engagement Groups (Versus Membership in the 

“Consistently High” OAT Engagement Group) Among OAT initiators, Vancouver, British 

Columbia, 2005-2018. 

 

 OAT engagement trajectory groupsb 

 Consistently low Increasing  Decreasing 

 AOR 95% CI AOR 95% CI AOR 95% CI 

OAT initiation  2014 1.61 0.86, 3.01 0.75 0.37, 1.51 0.57 0.23, 1.41 

Employmenta 2.01 1.02, 3.93c 1.97 1.02, 3.81c 2.60 1.25, 5.43c 

OAT, opioid agonist therapy; AOR, adjusted odds ratio; CI, confidence interval. 
aRefers to the 6-month period prior to the baseline interview 
bOnly the variables included in the final multivariable model are presented  
cP<0.05 

 

 

 

 

Figure 1. Longitudinal Trajectories of Engagement in OAT Among OAT initiators in 

Vancouver, Canada, 2005-2018. 

 

Dots represent observed probability of retention in OAT in each 6-month interval. The average 

predicted probability of retention in OAT in each group, and corresponding 95% confidence 

interval are plotted with solid and dashed lines respectively. 


