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Abstract
Background: Although optimal access and adherence to modern antiretroviral
therapy (ART) reduces rates of HIV-related morbidity and mortality, HIV-positive
people who use illicit drugs (PWUD) continue to experience suboptimal HIV
treatment outcomes. This thesis sought to apply institutional perspectives to explore
individual and organizational interactions in achieving person-centered care (PCC).
This aim was met by first, systematically reviewing literature on medical and social
service components linked to methadone maintenance therapy (MMT) in improving
HIV care cascade outcomes, and second, in a series of empirical studies, assessing
institutional-related structures associated with optimal adherence to ART among
HIV-positive PWUD. These studies examined: 1) prescription of complex ART
regimens, within a single domain of healthcare provision; 2) MMT-ART codispensation practices, within multiple domains of healthcare provision; and 3) the
production of material insecurity through healthcare, social care and other
institutional relationships. Methods: First, a specific search strategy was used to
conduct the systematic review. Second, data from an ongoing prospective
observational cohort study linked with comprehensive HIV clinical monitoring
records in Vancouver, Canada was used to assess institutional-related structures.
Multivariable models were built to estimate the relationships between institutionaliii

related variables and adherence to ART, using longitudinal analytic techniques while
controlling for relevant confounders. Results: The systematic review found a low
number of studies that described MMT service delivery in detail and a lack of
information on the effectiveness of social support within MMT programs on
improving HIV care outcomes. Among HIV-positive PWUD in Vancouver, complex
ART regimens, as demonstrated by greater number of pills, were significantly
associated with suboptimal adherence; MMT-ART co-dispensation was positively
associated with optimal adherence in a low-threshold setting; and although material
insecurity was associated with institutional structures, it was not significantly
associated with adherence. Conclusions: The alignment between institutional
domains may potentially enhance HIV care outcomes among PWUD as they navigate
institutional structures. Public health strategies that feature PCC approaches are
needed to meet the complex needs of PWUD. Thus, future research should explore
the application of implementation science as a potential avenue to align treatment and
care services across institutions for HIV-positive PWUD.
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Lay Summary

The number of deaths caused by HIV/AIDS has declined sharply due to the
development of antiretroviral therapy (ART) for HIV infection but require daily
adherence to prescribed medications. HIV-positive people who use illicit drugs
(PWUD) often face barriers to optimal adherence, including poverty and ongoing
substance use. Efforts that depend solely on a single area of expertise can be
insufficient to improve health among HIV-positive PWUD. In this dissertation, I ask:
in addition to an individual’s engagement with different organizational domains,
how well do different health and non-health institutional configurations in which
these organizations develop, support or inhibit the ability of PWUD to comply with
their ART regimens? Data in this study was examined largely from an ongoing study
of HIV-positive PWUD in Vancouver, Canada. Findings from the study can
potentially inform the design of strategies to enhance service coordination in
delivering comprehensive care for members of this key population.
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Chapter 1: Introduction

1.1

Problem Statement
Many countries affected by the HIV pandemic are working to reach the 90-90-

90 target set by the Joint United Nations Program on HIV/AIDS (UNAIDS) by 2020.
The target states that at least 90 per cent of all people living with HIV (PLWH) will
know their HIV status; 90 per cent of all people knowing their status will have access
to high-quality antiretroviral therapy (ART); and 90 per cent of those on treatment
will have sustained viral suppression [1]. The 90-90-90 targets address progress along
the HIV care cascade framework, which outlines important steps from HIV testing,
linkage and retention in HIV care, initiation and adherence to treatment to HIV-1
RNA viral load (VL) suppression [2].
Despite the progress made towards achieving the goals among the general
population of PLWH in recent years, a systematic review examining HIV care
outcomes among key affected populations, including people who use illicit drugs
(PWUD), suggests that outcomes among these groups are suboptimal [3]. In addition
to low rates of HIV testing [4], data has consistently shown that PWUD experience
lower rates of ART initiation and VL suppression compared to non-PWUD subgroups
such as men who have sex with men [5-9]. In British Columbia, Canada, although ART
1

is offered to all PLWH at no cost, recent data on HIV care outcomes reported that the
prevalence of suppressed VL among PWUD was 57.6%, compared to 70.1% among
non-PWUD [10].
Although adherence to ART is the key determinant of virological response to
treatment, PWUD often face challenges to achieve and sustain optimal levels of
adherence. Common risk factors for non-adherence among PWUD include use of
illicit drugs [11-14]; presence of mental illness [12, 15]; being homeless or living in
unstable housing [15-18]; food insecurity [17, 19]; low socioeconomic status, as
marked by low income, poor education and unemployment [20]; as well as exposure
to the criminal justice system [21, 22]. These factors are barriers for HIV-positive
PWUD to progress through the care cascade on par with the general population of
PLWH. However, despite extensive findings regarding the important impacts of
social factors on HIV care outcomes among PWUD [11-22], less is understood about
the ways in which the structural features imposed by organizations and institutions
play in moderating the impacts of more well-studied risk factors on poor adherence
to treatment.
For HIV-positive PWUD, institutions have a potential role in structuring the
delivery of a person-centered care (PCC) approach; a concept that recognizes the
entirety of an individual’s needs in their pursuit of health care and related support
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[23]. As such, the alignment of services across multiple sectors around the needs of a
patient is essential in meeting the overall needs of an individual [24]. Although
typically applied in healthcare facilities, the principals of a PCC model of care are
relevant to HIV care outcomes for PWUD and could be expanded to non-health
institutions as well. For instance, among patients who are affected by the HIV
pandemic, non-health institutions such as government agencies or service
organization that promote social protection as well as the delivery of social services
to marginalized populations are commonly responsible in addressing the diversified
social needs of PLWH [25-27]. Thus, services that are situated beyond conventional
health settings may offer key services that are relevant to the overall well-being of
PWUD, such as income or housing assistance as well as vocational training to increase
employment opportunities [28, 29], all of which would potentially improve health
outcomes.
Of additional relevance is that the individual contacts that PWUD have with
various organizations, positioned within institutions that govern core functions such
as health, social protection or law, may vary. For instance, engagements with
healthcare or social services can be characterized by stigma and discrimination
towards HIV and SUD that are enacted formally in organizational practices or
procedures [30, 31] and informally through interpersonal interactions [32], as well as

3

the lack of coordinated efforts between different services to properly address
individual needs [33]. In addition to differing levels of engagement with specific
organizations, contact with certain institutional types can also be problematic,
especially when these institutions embody or interact with people based on
contrasting values to those endorsed by organizations that support PWUD. For
instance, the exposure of PWUD to structures within correctional facilities (e.g.,
prisons and jails) can produce interruptions in HIV care in the absence of adequate
treatment continuity support [21, 34]. Taken together, organizational structures and
the synergy within and between them may potentially explain the degree to which
the institutional environments impact HIV care outcomes among PWUD. However,
the lack of research in this area may indicate that significant barriers and resource
gaps which could be addressed to strengthen a PCC for PWUD approach have been
overlooked.
Institutional theory offers additional insights in understanding the role of
institutional environments in improving health outcomes. A key principle that
underpins some institutional theory frameworks is that the day-to-day activities
performed by organizations are informed by the central building blocks of
institutional structures: rules, norms and cultural-cognitive beliefs [35]. Using a
theoretical framework that describes the alignment between different organizations

4

may provide a more nuanced understanding on how the institutional environments
support or prohibit PCC strategies. Although the alignment of various institutional
domains is crucial for the development of a PCC model in the context of HIV care for
PWUD, less is known about the extent to which different organizations within
institutional environments are congruent in terms of their constituent rules, norms
and cultural-cognitive beliefs.
The current doctoral research project applies institutional perspectives to
explore the extent to which individual and organizational interactions are aligned in
achieving a PCC approach, specifically to facilitate improvements in HIV care
outcomes among PWUD. Specifically, this dissertation assesses organizational
practices and function within a single domain of healthcare (i.e., HIV care); within
multiple domains of healthcare (i.e., treatment for substance use disorders [SUD] and
ART); and across institutional domains beyond healthcare (i.e., prisons and jails,
social assistance). Using institutional perspectives, this dissertation seeks to develop
empirical evidence based on the theoretical constructs of institutional elements,
including the rules, norms and cultural-cognitive beliefs around PCC care for HIVpositive PWUD.

5

1.2
1.2.1

Background
HIV among PWUD: global epidemiology and treatment patterns
The United Nations Office on Drugs and Crime (UNODC) estimates that there

are 247 million PWUD globally, and out of these, 12 million are people who inject
drugs (PWID) [36, 37]. Approximately 10% of HIV infections worldwide are
attributed to injection drug use [38]. As a result of efficient viral transmission via
contaminated injecting equipment and barriers to accessing harm reduction services,
such as opioid agonist therapy (OAT) and needle and syringe exchange program
(NSEP), PWID are more likely to be infected with HIV than the general population
[39]. The use of non-injection illicit drugs among PWUD is likewise associated with
risks of HIV infection due to overlapping social and sexual networks of PWID
populations, lack of access to healthcare, or existing policing strategies that hamper
HIV treatment and prevention efforts, placing the population of PWUD at high risk
for adverse health outcomes [40, 41].
In response to the pandemic, substantial progress has been made in recent
years to curb new infections through wide-scale implementation of ART. An effective
public health tool, modern combination ART eliminates the replication of HIV in
infected individuals, thus reducing population VL and rates of new HIV infections
[42]. Moreover, for PLWH, timely initiation of ART prevents progression to AIDS or
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death, especially among individuals with acute comorbidities [43, 44]. Despite the
reduction in the number of new infections among PWUD and advances in HIV
treatment through the availability of ART, gaps in treatment access and adherence
among members of this key affected population pose a challenge to achieving the
UNAIDS 90-90-90 target [45].
In relation to these targets, the HIV care cascade serves as an important
framework to monitor progress made by PLWH in engagement in HIV care, with
essential steps from diagnosis of HIV infection, treatment initiation and adherence, as
well as VL suppression [2]. Patient attrition occurs at every stage, resulting in a
cumulatively large gap between the number of people who are diagnosed and those
who successfully achieve virologic suppression. In British Columbia, Canada, PWUD
have lower VL suppression rates compared to non-PWUD populations [10],
indicating that optimal ART adherence is less likely to be well maintained among
PWUD.
Research has consistently shown that the success of ART among PLWH, as
demonstrated by increased rates of VL suppression, is highly dependent on optimal
adherence levels [46]. Adherence to treatment is defined as the degree to which
patients take their medication according to prescribed treatment regimens by
physicians [47]. Within the context of HIV treatment, high levels of adherence are
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needed to ensure the full benefits of the medication are achieved [48]. Ultimately,
through appropriate levels of adherence to ART, studies have demonstrated that the
treatment is not only effective at sustaining VL suppression but also prohibiting the
emergence of drug-resistant viral strains which commonly result in treatment failure,
progression to AIDS and low survival rates [49, 50]. For HIV-positive PWUD, clinical
care is challenging, as studies have shown that active high-intensity drug use is
associated with suboptimal treatment outcomes; however, the role of prevalent
social/structural exposures is becoming increasingly well recognized [51-54].

1.2.2

Social and structural barriers to optimal ART adherence
In addition to the barriers posed by active substance use, PWUD commonly

experience living conditions and related exposures that may limit their engagement
in HIV care. For instance, PWUD often face challenges in securing employment due
to stigmatization, criminalization, and socioeconomic marginalization [55, 56].
Reduced opportunities for employment have resulted in PWUD becoming
increasingly involved in illegal and informal income generation activities, such as
drug dealing, theft, panhandling, and sex work, which have been associated with
suboptimal treatment outcomes [57]. Additionally, studies have found that living in
marginal housing among PWUD is highly associated with increased mortality,
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whereas homelessness strongly predicts low VL suppression rates among PWUD
initiating ART [58, 59]. In Vancouver, homelessness has been found to be negatively
associated with adherence to ART through multiple potential pathways, including
poor access to food, limited places to store medication and lack of privacy [16].
Collectively, these studies suggest that the ability to adhere to ART is compromised
by social and structural factors and the physical environment in which members of
key populations live.
While these exposures have been shown to be negatively associated with
effective engagement in HIV care, they occur within institutional and policy contexts
that also play central roles in HIV care outcomes. Institutional barriers, such as
inadequate service delivery, may limit the effect of ART on improved health outcomes
among PWUD. For instance, although SUD treatment, such as OAT, is associated with
improved clinical engagement in HIV care, limited availability of OAT in many low
and middle-income settings has reduced opportunities for PWUD to engage in such
care [9, 60]. Specifically, the prohibition of OAT in Russia is not only a barrier to SUD
care but also disrupts the effective delivery of HIV care for PWUD [60]. Nevertheless,
a recent review has shown that even in regions where OAT is provided within
national treatment guidelines, OAT treatment continues to be underutilized, partly
due to a complex array of structural-level barriers [61]. For example, in addition to
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pervasive stigma and discrimination towards illicit drug use in limiting access to OAT
[62], other challenges stem from institutional practices that hamper efforts to
implement low-barrier treatment strategies for both OAT and HIV care [63]. These
practices may include long waiting lists or prerequisites to enter a program, the
confinement of OAT treatment to specialized clinics rather than decentralized
services, and inadequate OAT doses [63, 64]. Collectively, these social and structural
barriers perpetuate challenges for HIV-positive PWUD to engage effectively in HIV
care.

1.2.3

Person-centered care (PCC) approach in the context of HIV care
In the context of HIV care, there has been a growing trend towards structuring

health programs based on a PCC approach, shifting from a disease-centered care
model which often undervalues the social and structural context in which an
individual lives [65]. While there are variations in how PCC is defined and
conceptualized, the World Health Organization (WHO) defines PCC as consisting of
“care approaches and practices that see the person as a whole with many levels of
needs and goals, with these needs coming from their own personal social
determinants of health.” [66]. In line with this definition, PCC is attentive to the
multiple conditions that affect the overall health status of a PWUD living with HIV,
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such as the complex management of both substance use and HIV infection, as well as
an individual’s exposure to a wide range of social and structural barriers to
engagement in health care. The PCC framework is therefore an ideal conceptual
framework to examine HIV care outcomes, as it focuses on a patient’s needs and
experiences, as determined by the broader social and structural environment of HIV
and illicit drug use.
While commonly described as an individual’s role in devising treatment plans
and decision making processes [67], the concept of PCC also extends to the
development of rapport and bonds of trust in the clinical interaction between
healthcare providers and patients [68]. This relationship is essential in shaping better
interpersonal experiences, which have been shown to positively impact medicationtaking behaviours and retention in HIV care [69, 70]. For example, among PLWH,
patient satisfaction and improved engagement with healthcare were positively
associated with better adherence to ART, indicating the prominent role that
interpersonal provider-patient interactions play in ensuring that patients are
comfortable in accessing the services [71, 72]. However, the role of PCC in the
provider-patient relationship is not equally observed among all key populations. For
PWUD, the establishment of effective rapport is often challenged by previous
negative experiences with the healthcare system attributed to drug use behaviours
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and providers’ perceptions about a person’s ability to deal with intersecting issues
such as untreated SUD and complex social circumstances [73, 74].
A PCC approach may shed light upon the physician-patient relationship as
well as the degree to which an individual’s collective needs are influenced by different
levels of interaction in the wider environment. Among individuals with complexity
of need in general, the exchange of interaction that occurs in the wider environment
involves collaborative action in fostering partnership between health and social care
systems [75]. When applied in the context of HIV care for PWUD, collaborative efforts
have focused on joint service delivery between specific health domains that are closely
linked to HIV, such as management of tuberculosis (TB), in conjunction with HIV care
[76]. Specifically, during this interaction, the sharing of information on case detection,
treatment status and outcomes occurs between HIV and tuberculosis service
providers, thus enhancing service coordination and strengthening efforts to meet the
overall clinical needs of a PWUD [77].
The type of interaction that promotes PCC is however not confined solely to
areas of health, but interaction with non-health fields may strengthen a PCC model of
care. For example, in Canada, the Housing First program is supplemented with a
harm reduction service component to assist PWUD in meeting their housing and SUD
treatment needs [78]. The interaction between different service providers may yield
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benefits not only in promoting housing stability and reducing the negative impact of
substance use but also in improving health [79]. Among HIV-positive PWUD who
were homeless in the US, case managers from a hospital social work staff and nonprofit agencies facilitated individual access to supportive housing, resulting in
improvements in HIV clinical outcomes [80]. Thus, the delivery of services to achieve
PCC for HIV-positive PWUD involve an array of organizations that include not only
health-related facilities but also community-based or cultural organizations and
different bodies of government that operate within an institutional environment.
In the current literature, a PCC model of care has been typically described as
the physician-patient relationship, with significant impacts on HIV-related outcomes
among PLWH [68, 71, 72]. However, the extension of a PCC approach into the role of
institutions, particularly in exploring how different levels of interaction between
organizations/institutions are linked with HIV care outcomes among PWUD, remains
limited. Current knowledge gaps on the implementation of PCC in this area may stem
from the lack of exploration of underlying theories to explain the relevance of
institutional structures across multiple contexts. While collaborative exchange
between multiple providers have been incorporated as an essential element in several
existing frameworks on PCC [66, 81], further conceptualization of the relationships
between institutions is needed to bridge the theory-practice gaps in delivering PCC-
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oriented care. In addressing these gaps, an application of social scientific approaches
may increase understandings of the role of institutions in meeting the complex needs
of PWUD and to establish the definition of institutional relationships.

1.2.4

Sociological perspectives on organizational/institutional function
In sociology, social interaction is based on the conceptualization of “social

action”, which Blumer elaborated as “consisting of the individual and collective
activities of people who are engaged in social interaction — that is to say, activities
whose own formation is made in the light of the activity of one another” [82]. In this
sense, individual actors enter a situation in which they encounter different actors or
groups, and the other party responds, together producing a reciprocal action. The
“collective activities of people” refer to aggregated actions or practices, often
originating from organizations and institutions [82], which thus become central
elements of the social interaction. When applied in the context of healthcare’s
institutional environments, social interaction is characterized first as the relationship
between service providers and patients, and second, the interaction between
organizations or institutions, across multiple service providers in different domains
[83]. Exploration of social actions embedded in institutional relationships may allow
researchers to determine the extent to which health outcomes are impacted by
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synergies or incongruence between organizations, within and beyond institutional
healthcare contexts. Specifically, the interactions between multiple sectors may
determine whether certain health and social needs are met, and in turn, impact health
outcomes.
Although PCC requires the consideration of institutional relationships that
include an array of social institutions, there is a paucity of studies assessing
institutional functions and interactions in relation to PWUD experiences in engaging
in HIV care. In the tradition of sociologists Durkheim and Parsons, social systems are
maintained by institutions which manage core functions such as health, labour, law,
and education [84]. Each social institution is governed by distinct values that, in
theory, seek to serve the entire social system and, by extension, influence an
individual’s interaction with a given institution [85]. In a Durkheimian conception,
the function of an institution is to provide a high degree of stability by retaining its
core values. Further, institutional subsystems are viewed as “organs” with specialized
functions that apply a set of key actions and practices in daily operations [86, 87].
These organs are comprised of “organizations” governed by rules, regulations and
policies that are shaped by the values of the institution in which these organizations
developed [86, 87].
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As organizations exhibit patterns of operation that are oriented around specific
rules and regulations, these organizations develop into normative systems, in which
work practices or key actions are designed to pursue a certain goal or objective [35].
Further, as institutions form an integral part of societies, Parsons argued that
individuals become accustomed to a normative system when the goals of an
organization are connected to wider cultural values within societies, such as support
for well-being, knowledge or skills development [88]. Given their position in society,
institutions additionally exhibit cultural-cognitive beliefs; a hyphenated label which
recognizes that cognitive (i.e. conceptual beliefs and values, shaped by how certain
information are interpreted and retained, are internalized within institutions) and
cultural (i.e. the external influence specifically the cultural context in which an
institution is embedded) beliefs, can be mutually reinforcing [35, 89, 90]. Collectively,
these elements – rules, norms and cultural-cognitive beliefs – are central ingredients
of institutions that guide their core function. Thus, the alignment between
institutional elements and societal values, and whether different institutional goals
are congruent with one another may determine the extent to which these institutions
operate in delivering a PCC care.
Meanings and values that are expressed by institutional functions and
practices shape individual experiences as these individuals navigate through the
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institutional environments [91]. Health institutions, for instance, are composed of an
array of organizational units, such as hospitals, clinics and other care facilities, across
public and private sectors, each with their own management practices [92]. Smaller
units can also be differentiated according to disease specialty. In the context of HIV
care for PWUD, relevant institutional domains extend beyond the provision of ART
to include treatment for SUD (e.g., methadone maintenance therapy [MMT] or
buprenorphine/naloxone), management of other common viral infections and comorbidities (e.g., mental health, TB and hepatitis C), as well as public health
promotion or harm reduction services. Each domain is responsible for a certain
component of care within their respective organizational units, and typically deliver
specific material resources or technical services to individuals who are likely to benefit
from these services. In some instances, different health domains intersect with one
another through an integrated approach, in line with a PCC concept to provide a
broader set of services to PWUD. A much-publicized example of an integrated
approach is the implementation of HIV care through directly administered therapy in
which ART is provided and ingested under direct supervision along with MMT doses
[93, 94]. The healthcare system consists of a range of diverse domains to improve and
protect the health of HIV-positive PWUD, thus, with respect to this aim, health
institutions lie at the core of the institutional environments.
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Although the health sector is a significant element of the institutional service
delivery landscape, non-health institutions are also essential in providing
complementary resources to address a wide range of unique needs among PWUD.
When provided in a complementary and integrated fashion, these health services
constitute the comprehensive care package for the prevention, treatment, and care of
HIV among PWUD—a strategy endorsed by UNAIDS, WHO and UNODC [95]. For
example, housing assistance may be provided by a non-health institution through the
provision of a housing allowance or housing supply programs to support individuals
who experience socioeconomic marginalization [28]. One study has demonstrated
that close collaboration between a health institution and the governmental agencies
responsible for housing has resulted in improved health outcomes among PLWH
receiving rental assistance [28]. In addition to housing security, labour supports to
increase employment options are also imperative in improving health outcomes [29,
96]. Engagement with vocational services, for instance, has been shown to increase
opportunities for employment and improve health services uptake among the general
population of PLWH [97]. Thus, in addition to the health sector, different institutions
within the social system can feature prominently in providing supplementary
resources.
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In the above examples, social institutions share the common objective of
providing services or goods to individuals through specific organizational units,
independently or jointly. However, individuals, and specifically PWUD living with
HIV, may interact with institutions that may have contrasting values with institutions
that are engaged in service delivery. Correctional institutions, for example, do not aim
to deliver services that can benefit individuals per se but function as a physical
constraint to eliminate or deter crime or punish people convicted of crimes, with key
practices to promote rehabilitation among offenders [98]. Due to policing practices
related to drug offenses, correctional institutions —through prisons, jails and
compulsory detention settings—have housed a disproportionate number of PWUD
[99]. Despite having different basic functions from those of health or social welfare
promoting institutions, in previous research, the highly-structured environments
have been characterized as a potential platform to engage PWUD in HIV care, thus
opening opportunities to monitor compliance to HIV treatment and achieve optimal
treatment outcomes [100]. In this regard, the capacity of correctional facilities could
stretch beyond its core functions to facilitate the engagement of people who are
imprisoned into clinical care.
Although there is a mandate to provide essential healthcare for incarcerated
individuals across Canada [101], unfortunately, in many settings including British
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Columbia, periods of incarceration evidence indicate incarceration can hamper efforts
to retain individuals in treatment. For instance, several studies have demonstrated the
deleterious effect of incarceration on ART continuity and treatment outcomes, with
increasingly negative outcomes as the number of incarceration events increases [21,
102]. Cycles of incarceration may impede the continuity of ART delivery, with more
adverse effects among PWUD released into community settings due to a lack of
effective linkage strategies with community organizations [103]. Therefore,
individuals’ engagement with correctional institutions can either be beneficial or
restrictive in influencing health outcomes, depending on the types of services offered
in these settings and the linkages with other organizations that are able to facilitate
transitions in care upon release to the community. Further, the discontinuity in care
may be attributed to incongruent interactions between healthcare settings that
provide ART treatment and the criminal justice systems, as well as other relevant
organizations that facilitate re-entry.
The notion of individual and organizational interaction coincides with
socioecological perspectives outlining the different institutional layers that impact
HIV care engagement, specifically at the community level where individuals navigate
multiple systems simultaneously [104]. In particular, Bronfenbrenner in his ecological
model described the evolving interaction between an individual and the environment,
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comprising of nested social systems with specific functions that influence health
outcomes [105]. These nested social systems comprise of micro-, meso- and macrosystems that describe an individuals’ relationship with their immediate surroundings
and expand into wider forms of interaction, specifically between institutions [105]. In
a more general sense, interaction within institutional environments occurs at three
different levels: at the micro-level, the interaction between service delivery providers
and individuals; meso-level, the interplay between organizational units within the
same institution (e.g., HIV and substance use disorder within health institutions); and
macro-level, the coordination between institutions beyond healthcare, within a larger
system [106]. Not only do these levels of interaction highlight the connection between
organizations and individuals, but also the pathway in which different infrastructures
interact and communicate with each other. In this respect, these levels of interaction
represent different potential frames of reference through which the relative adherence
to the principles of PCC may support or interfere with the complex needs of a PWUD.
This support or interference will, in part, be determined by considerations
surrounding the institutional environment in which these individuals come into
contact with different organizations.
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1.2.5
1.2.5.1

Theoretical and conceptual framework
Application of organizational theories
In the current literature, the application of organizational theories has been

useful to describe organizational performance and structures in the fields of HIV and
SUD treatment. Resource dependence theory, for example, offers an explanation on
the influence of external organizations on resource allocation for a particular
organization, thus supporting the delivery of key services and enhancing
collaborative efforts across organizations [107]. A previous study has demonstrated
that SUD treatment units with greater dependence on government funding were more
likely to adopt health services that are tailored around the needs of women such as
reproductive services [108]. Although this theory supports strategic coordination
across organizations and can be useful in structuring a PCC approach, the use of this
theory can be limited by the overreliance on external actors for resources and the
overemphasis on material forces in shaping the interaction between organizations
[107, 109]. When examining organizational relationships, the limited inclusion of
agencies responsible for funding may undermine the role of other organizations
whose conceptual beliefs and cultural values can be influential in meeting the
complex needs of PWUD.

22

Shifting from a material theoretical framework, the diffusion of innovation
theory is centered around newly emerging ideas, practices or technological advances,
as well as the organizational environment as adopters [110]. The application of this
theory in HIV research has been demonstrated in studies investigating the availability
of HIV-related services across a range of organizational settings, including
community-based organizations and SUD treatment facilities [111, 112]. For example,
one study has found that organizational characteristics, including care philosophies
around HIV prevention, organizational resources, levels of experience and targeted
populations, were associated with the adoption of HIV preventive measures within
community-based organizations [111]. Despite its strengths in analyzing an
organizational capacity to adopt new practices, one limitation of the diffusion of
innovation theory is that there is lack of consideration of the external environment,
particularly the influences of institutional networks in decisions regarding the
adoption process [113]. Thus, the limited focus on other organizational domains may
hamper efforts to meet the objective of PCC in aligning multisectoral services.
While existing organizational theories are grounded in economic principles or
tend to focus on the adoption of new innovations and internal characteristics of the
organization as the adopter, institutional theory offers an added-value by taking a
sociological view to explain organizational structures through the acknowledgement
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of basic constituents of institutional structures [114]. As such, institutional theory
posits that institutions possess rules, norms and cultural-cognitive beliefs, all which
may be represented or reflected through the actions or functions of organizations [84].
Further, the use of institutional theory may shed light on the relationships between
organizations across multiple institutional contexts relevant to a PCC approach in
acknowledging within- and between-institution relationships. The synergy between
organizational units within and across institutions is determined by the extent to
which institutional elements (i.e. rules, norms and cultural-cognitive beliefs) are
congruent with one another, and in turn influence the structure of an organization as
these elements become institutionalized within an organization. The term
institutionalization was coined by institutional theorists to capture the process by
which these elements are embedded within organizations [115]. In the
institutionalization processes, the occurrence of organizational changes results in
certain practices becoming internalized within the structure of an organization, driven
by three major pressures—regulative, normative and cognitive. This concept provides
a theoretical basis for understanding how the interplay of rules, norms and culturalcognitive belief elements could contribute to changes that occur within organizational
structures and practices that reinforce HIV service coordination among PWUD [116].
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First, in a regulative process, organizations comply with policies, rules and
regulations that are imposed by higher levels in the institutional structure [84]. This
process highlights the capacity of a higher-level organization to influence the process
of institutionalization by developing and setting standards, as well as enforcing
conformity to those standards among the institutional components under their
jurisdiction. In the context of HIV treatment among PWUD, guidelines for the
delivery of care contain a set of information on ART therapeutic guidelines, including
treatment initiation and the selection of ART regimen [117, 118], as well as the use of
OAT for opioid-dependent users living with HIV to optimize ART [119]. With
reference to medication-related policies and procedures, in British Columbia, the safe
and effective practice of OAT prescription is shaped by guidelines developed by
regulatory bodies such as the College of Physicians and Surgeons of British Columbia
(CPSBC) and the College of Pharmacists of British Columbia (CPBC) [120]. Optimal
dose guidelines, as put forward by CPSBC and CPBA, have been incorporated as part
of a low-barrier OAT approach which entails efforts to remove programmatic barriers
for PWUD to access OAT services and maintain treatment enrolment. These
organizational units (i.e., CPSBC and CPBA) thus play a prominent role, through
regulation and policy reform, in ensuring that the clinical needs of PWUD are
achieved.
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Second, the normative source of change arises from social expectations, as
reflected in norms or work policies aimed at the pursuit of valued ends. A normative
process emphasizes the role of professionals in influencing the type of activities or key
actions to take [116]. Institutional theorists, such as DiMaggio and Powell, have
embraced the idea that professionals are in positions to determine certain practices
for a group of individuals, based on what these experts consider the “proper” way of
doing things [116]. Within treatment settings, physicians are commonly the
professionals who determine the selection of clinical practices they perceive as
appropriate and could incorporate normative change between types of care providers
[121]. For example, current calls for service coordination lead to expectations that
multiple providers of care (ie. HIV care and SUD treatment) would collaborate [95].
The expansion of professional networks that span organizations allows robust
exchange of information between experts and increases exposure to different work
roles. New forms of service delivery practices may emerge from this interaction to
meet the social expectations of enhanced service coordination. For instance, the
incorporation of SUD treatment, HIV care and treatment for other comorbidities in a
single facility not only broadens access to a range of services for PWUD, but it also
highlights normative contents in the interaction between health professionals [122].
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Thus, the institutionalization of this practice is said to be institutionalized in
organizations through a normative pressure, as a product of social obligation.
Third, cognitive elements influence institutional change through prevailing
values and conceptual beliefs [123]. Academic and research institutions can and do
play a considerable role in the institutionalization process through the production of
knowledge and recommendations for evidence-based practices that are informed by
clinical expertise and patient values [124]. For instance, in Vancouver, British
Columbia, academic and research institutions’ efforts to translate research into
knowledge by disseminating study findings to the public were integral to securing
the ongoing operation of Insite, North America’s first sanctioned supervised injection
facility, as part of a harm reduction initiative to prevent new HIV transmissions
among PWUD [125]. These facilities are now embedded within community
institutions across Canada, supported by evidence that demonstrate the provision of
such services do not promote initiation of injection but rather seeks to reduce HIV
infections and overdose incidence [126]. The establishment and maintenance of such
interventions highlights the role of academic and research institutions in providing
evidence that other institutions can utilize to address health-related risks, particularly
in relation to organizations that are responsible for regulating or delivering these
services. Conceptual beliefs are internalized by these organizations, because such
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beliefs are valued by organizational members and, more importantly, by affected
populations, rather than reinforced through policies and work norms [90]. Thus,
knowledge translation activities serve as a pathway in which the influence of research
institutions lead to the transmission of new ideas or beliefs across various
organizations.
The integration of institutional perspectives in a PCC approach could be used
as a framework for empirical research to view the role of institutions in determining
HIV care outcomes among PWUD. However, institutional frameworks have been
underutilized in HIV research, particularly in research among members of key
affected populations, with most research focused on the adoption of empirically
proven HIV testing practices in SUD treatment facilities [127-131]. For example,
existing research shows that smaller units have been obliged to adopt practices that
are accepted by a broader institutional system, resulting in the integration of HIV
testing in SUD treatment facilities as a result of directives from higher-level
organizations such as accreditation bodies [131]. With the power to set standards for
the implementation of health interventions and provide resources to ensure such
interventions were in place, accreditation bodies play a key role in determining public
health strategies to improve HIV care among PWUD. Further, private-for profit SUD
treatment facilities were less likely to conduct HIV testing for their attendees,
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compared to public-owned facilities [132], indicating that public facilities may exhibit
rules, norms and cultural-cognitive beliefs that are more congruent with the broader
institutional bodies as compared to private facilities. Collectively, these studies
provide evidence that the institutionalization of HIV testing practices in SUD
treatment facilities can be shaped by regulations imposed by higher-levels
organizations that are linked to these facilities, and the nature of the organizational
structure. Moreover, this collection of evidence highlights the practicality of an
institutional theory in offering additional insights on the interdependence of
organizations operating at multiple levels, and its potential impact on HIV care
outcomes.
Although institutional theories have the potential to advance understandings
of opportunities to increase connectedness and alignment of institutional elements in
support of optimized HIV and SUD care, there is very little understanding on how
these elements—rules, values, norms and beliefs—shape institutional function and
structures. Additionally, there is little knowledge on how the alignment of these
elements, in turn, have an impact on an individual’s HIV care outcomes, specifically
adherence to ART. Unlike most theoretical frameworks that have conceptualized HIV
care within social and structural environments [31, 133], the focus on an institutional
framework seeks to specifically identify the role of the constituent elements of
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institutions in promoting HIV care [84]. Subsequently, these components are reflective
of the overall function of an institution in determining whether they can support a
PCC model of care. Considering the often complex clinical, social, economic and
material needs of PLWH, especially PWUD living with HIV, more conceptual and
empirical work is needed to map the components and qualities of institutional
environments in which HIV-positive PWUD interact with different organizations. The
application of institutional theories in the field of HIV, substance use and social
assistance may improve understandings of how the interplay of institutional elements
that underpin the function of organizations, especially the degree to which these
elements are congruent within and between organizations, impact individual-level
outcomes.
The rationale for selecting institutional theory as a key theoretical lens for this
dissertation is therefore to broaden current understanding of the capacity of different
organizational/institutional domains to enshrine a PCC approach. Ultimately, the
interplay of institutional elements (i.e., rules, values and cultural-cognitive beliefs)
helps to uncover the ways the interaction between service delivery providers and
individuals (micro-level interaction) are also influenced by macro- and meso-level
organizational/institutional dynamics. In short, institutional theory can be used to
establish the underlying mechanism through which multiple organizations and
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institutions are aligned and congruent with one another; an important concept of
PCC. Specifically, in this dissertation, institutional congruence is theorized to be the
alignment of regulation, normative standing and cultural-cognitive beliefs between
organizations across institutional contexts.

1.2.5.2

Conceptual framework
In line with the principles of PCC, the congruence between organizations and

institutions in terms of their overall objectives, practices and service coordination may
strongly influence the support and care experiences of individuals via
institutionalization processes. However, there is little acknowledgement of the twofold interaction that occurs in the institutional context of HIV treatment among
PWUD: one, an individual’s direct engagement or exposure to different organizations;
and second, the relationship between organizations, within and beyond institutions.
Thus, there is a need to identify areas that reflect the values of PCC within institutional
environments by empirically testing the association between interactions with
different institutions and HIV care outcomes among PWUD.
In the context of the current project, a conceptualization of social institutions
will support evaluations of how the interactions between individuals and the
institutional environments impact key HIV treatment outcomes. To understand the
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potential configurations, it is conceptualized that there are two key dimensions of
interest: First, individuals’ exposure to a given organization (individualorganizational interaction) and second, the alignment of regulation, normative
standing and cultural-cognitive beliefs between organizations with which an
individual may interact, or institutions within which these organizations operate. This
dissertation is conceptualized using a four-quadrant diagram which describes levels
of individual and organizational/institutional interactions, as well as the potential
impact on HIV care outcomes, as depicted in Figure 1.1. below.

Figure 1.1 Conceptual framework illustrating the different levels of individual and
organizational/institutional interactions that occurs within institutional environments
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The relationship between the different levels of interactions and adherence to
ART is examined empirically by including key practices and function that, in theory,
capture the following four patterns of interaction:
The first quadrant (Q1) demonstrates high organizational/institutional
congruence, but low individual-organizational interaction levels. Although there is a
high congruence between organizational/institutional domains, PWUD may have low
levels of interactions with organizations (e.g. poor access to a specific organization)
that could potentially support their needs. This configuration may lead to a “marginal
positive impact” on HIV care outcomes.
The second quadrant (Q2) demonstrates low organizational/institutional
congruence and low individual-organizational interaction levels. This configuration
results in “marginal negative impact” on HIV care outcomes, as such that the impact
will be less relevant because of the lower levels of interaction individuals have with
unaligned organizations/institutions.
The third quadrant (Q3) demonstrates high organizational/institutional
congruence and high individual-organizational interaction levels. PWUDs’
interaction with organizations that are closely aligned in serving members of this key
population may yield “significant positive impact” on HIV care outcomes, as PWUD
needs are sufficiently addressed. With respect to organizational/institutional
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congruence, different organizational or institutional domains may share the same
values or even collaborate at a certain level and coordinate activities for a common
cause.
The forth quadrant (Q4) demonstrates low organizational/institutional
congruence, but high individual-organizational interaction levels. Although PWUD
may have high levels of interactions with organizations (e.g. better access to a specific
organization), the lack of congruence between organizational/institutional domains
may not be sufficient in supporting PWUD. In this case, an organization with which
a PWUD interact may act independently. Thus, this configuration may produce an
“negative impact” on HIV care outcomes, in which the needs of a PWUD, as an
individual, are inadequately addressed.

1.2.6

Research Objectives and Hypotheses
This dissertation aims to examine HIV care outcomes among PWUD living

with HIV through the lens of individual engagement with institutions relevant to HIV
care outcomes. Drawing on institutional perspectives, organizational structures that
may or may not be in alignment in terms of the rules, norms and cultural-cognitive
beliefs that originate at the institutional-level are assessed. In empirical analyses, this
dissertation examines a singular institutional context (in the domain of HIV care),
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within institution cross-organizational congruence (HIV care and SUD treatment), as
well as between-institutional congruence (health and non-health institutions), as
depicted in Figure 1.2. Together, these studies seek to inform a larger research
question: How are the institutionalized values, norms and cultural-cognitive beliefs
in organizations both internal and external to health institutions related to HIV care
outcomes among HIV-positive PWUD? Additionally, how do these relationships
inform PCC care among populations with complex comorbid conditions?

Figure 1.2 Institutional environments: different organizational/institutional domains with
potential roles in determining the overall well-being of a HIV-positive PWUD
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1.2.6.1

Chapter 2: Systematic review
The systematic review described in Chapter 2 specifically assesses the

components of MMT service delivery that lead to improvements in HIV care cascade
outcomes among HIV-positive PWUD. Although there is an extensive amount of
research demonstrating the effectiveness of MMT in ART initiation and adherence
[134, 135], the extent to which MMT-related services enhance HIV care cascade
outcomes has yet to be assessed. To date, there are numerous platforms in which
MMT is delivered in health care and non-health care settings. In some settings, MMT
programs are enhanced with clinical or social support that would be essential to assist
PWUD who are also HIV-positive. To understand the effectiveness of MMT service
delivery within and across institutions on a global level, the objective in this review
proposes to systematically assess components of MMT service delivery that are
associated with UNAIDS 90-90-90 targets: 1) uptake of HIV testing; 2) exposure to
ART; and 3) viral load suppression. The classification of MMT service delivery draws
upon four general components of models of care: 1) standard MMT care; 2) standard
MMT care and an additional medical component(s); 3) standard MMT care and social
support; and 4) standard MMT care, an additional medical component(s) and social
support. The dimensions of social support delivered by service providers are further
delineated to include instrumental and informational support [136, 137]. In relation to
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the proposed framework, this review focuses on the HIV care impacts resulting from
congruency within health institutions, specifically by exploring medical components
in the domain of SUD treatment and HIV care. Further, it aims to highlight
congruency between institutions by exploring social support that potentially
supplements health services.

1.2.6.2

Chapter 3: Analyzing empirical evidence within a single institutional

domain
Chapter 3 is concerned with practices within the domain of HIV care in relation
to medication-related factors. Specifically, the chapter considers the effects of
simplified ART regimens as a component of PCC approach. For members of
populations with multiple barriers to medication adherence, simplified pill regimens
may hold potential to improve healthcare engagement. Qualitative studies involving
people using injection and non-injection drugs have reported that they experienced
difficulties accommodating an ART regimen into their schedules, particularly when
prescribed thrice-a-day dosing [138]. Treatment adherence is further complicated if a
physician failed to consider the implications of an individual’s social and structural
environment, such as living in unstable housing, low socio-economic status and
exposure to the criminal justice system [11-22],when prescribing complex regimens
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[47]. Despite many studies investigating the impact of pill burden on ART adherence
among PLWH in general, the extent to which practices of prescribing complex
medication regimens by HIV care providers affect the ability of HIV-positive PWUD
to achieve optimal adherence to ART has yet to be longitudinally assessed.
The objective of the study in Chapter 3 is to investigate the association between
daily pill burden and adherence to ART using data from a comprehensive source of
ART dispensation records in British Columbia, a setting of universal no-cost medical
care, inclusive of all HIV care and medication. It is hypothesized that a greater number
of pills was associated with higher risk of non-adherence among HIV-positive PWUD.

1.2.6.3

Chapter 4: Analyzing empirical evidence in multiple organizational

domains, within a singular institutional context
Chapter 4 is directed at cross-organizational alignment within a healthcare
institutional context. Specifically, it examines how the relationship between HIV and
SUD treatment is interconnected, using the example of medication co-dispensing
practices. Given the benefits of OAT, as a form of essential medication to assist
individuals with opioid use disorder, in improving access and adherence to ART , an
integrated approach for OAT and HIV care has been strongly recommended by WHO
[119]. However, analyses of integration between the two types of services in the
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literature has largely focused on cross training of specialists, integrating care under
the same management team, establishing cross-referral mechanisms and the role of
directly-administered ART with daily methadone doses [139-142]. To our best of
knowledge, there are no studies that have investigated the longitudinal effect of codispensation of MMT and ART at the same facility on adherence to ART among
PWUD, as a specific type of integration.
In Vancouver, all persons living with HIV have access to no-cost ART through
the province’s universal healthcare system. ART medication is delivered through
community pharmacies, physicians’ offices or other health care facilities, authorized
by general hospitals and medical centres treating PLWH. Similarly, MMT, prescribed
by licenced primary care physicians under the provincial healthcare program, is also
commonly, but not universally dispensed at these various locations [135].
Understanding the relationship between specific institutional linkages is important to
guide efforts around how to best provide comprehensive care for this key affected
population. Thus, using longitudinal data, the objective of this chapter is to assess the
potential impact of ART-MMT co-dispensation on adherence to ART among HIVpositive PWUD in Vancouver. It is hypothesized that MMT-ART co-dispensation at
the same facility improves ART adherence levels among HIV-positive PWUD.
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1.2.6.4

Chapter 5: Analyzing empirical evidence in multiple organizational

domains, within multiple institutional contexts
Chapter 5 focuses on patients’ experience beyond the realm of health
institutions, specifically their experience in securing basic material needs such as
housing, food and social services in addition to health services. Research has
consistently shown that the different exposures common to people living in poverty,
including low income levels, low education attainment, housing, a lack of
occupational skills, and reduced opportunities for labour market engagement can
lead to suboptimal treatment engagement among PLWH [55, 56]. The common
exposure of PWUD to poor socioeconomic conditions have placed them at a more
vulnerable position by limiting their access to treatment and further increasing risk
for HIV mortality and morbidity [143, 144]. However, most studies measuring
poverty rely on income as a proxy for poverty or measurements of substandard living
conditions that are typically dichotomized, such as homelessness. Unfortunately,
there has been limited research using more nuanced quantitative measurement of the
material conditions of socioeconomically marginalized individuals and how these
material conditions may impact treatment outcomes among HIV-positive PWUD.
Although the impact of institutional factors, including incarceration and engagement
in substance use treatment, on health outcomes among PWUD has been well
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documented, very few studies have tested the relationship between these institutional
environments and material security in this population. Further, we are unaware of
any longitudinal analysis that has evaluated the impact of material deprivation on
adherence to ART among PWUD with access to universal, free HIV care.
Thus, the objective of this study is to examine the degree to which material
security is impacted by different individual-institutional interactions (e.g.
incarceration, social service access, substance use treatment), and the relationships
between material security and adherence to HIV treatment. It is hypothesized that
individual’s interaction with correctional institutions, such as prison and jail, as well
as unmet health and social needs are negatively associated with material security.
Further, consistent with research that demonstrates poorer clinical outcomes among
people who are socioeconomically marginalized [57], it is hypothesized that lower
material security among HIV-positive PWUD is associated with decreased likelihood
of optimal adherence to HIV treatment.

1.2.7
1.2.7.1

Overview of study designs and methods
Study setting
The data in empirical studies conducted in chapters 3 to 5 was drawn from a

long-running cohort study, the AIDS Care Cohort to evaluate Exposure to Survival
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Services (ACCESS), established in 2005. Participants are recruited using referrals,
community-based sampling methods and street outreach [145], particularly in the
Downtown Eastside (DTES). The DTES is characterized by high rates of poverty,
injection and non-injection drug use and HIV infection [146-148]. Further, in the
setting of British Columbia, all PLWH, including PWUD and all ACCESS participants,
are supported by the provincial universal healthcare system that provides HIV care
for free, including diagnosis, ART medications and monitoring through the Drug
Treatment Program (DTP), by the British Columbia Centre for Excellence in
HIV/AIDS.
Since the availability of highly active ART in 1996, there has been a substantial
progress in health and support services in DTES over the years, including syringe
distribution, OAT and supervised injecting facilities [149]. The maximally assisted
therapy, for instance, is a prominent health program, aiming to deliver a set of services
that meet clinical and social needs of PWUD [150]. Dispensation of ART and OAT is
conducted amidst a wide range of support, including counselling on ART side effect
management, services to address transportation needs in accessing medical care and
housing assistance, as well as referrals to mental health care. Additionally, the
delivery of medication is enhanced through outreach work in the community for
patients who are unable to attend the clinic, extending the coverage of medication
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dispensation

locations.

Beyond

conventional

health

settings,

HIV

service

organizations serving key populations offer a conducive environment which
encapsulates actions to address social barriers [149].

1.2.7.2

Data collection and key outcome variable
Eligibility criteria for the ACCESS study include being HIV-positive as

demonstrated through serologic testing, at least 18 years of age, reporting illicit drug
use other than or in addition to cannabis in the previous month and providing written
informed consent. At the baseline interview and each bi-annual interview thereafter,
participants answer an interviewer-administered questionnaire eliciting information
on sociodemographic factors, drug use patterns and exposure to a wide range of social
institutions (e.g., HIV/AIDS service organizations, correctional settings, supervised
injection facilities, social services and income assistance). During each visit,
participants are examined by a study nurse and provide blood for serologic analyses.
Information collected at each interview is augmented with data on HIV treatment and
clinical monitoring available from the DTP. Data from this province-wide centralized
ART monitoring program provides comprehensive information on all ART
dispensation, including antiretroviral agent dispensed, dose and date dispensed to all
participants throughout the study period, with CD4 cell counts, and plasma HIV-1
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RNA viral loads. This information is confidentially linked to participants by their
personal health number, a unique and persistent identifier issued for medical billing
and tracking purposes to all residents of British Columbia [151]. The ACCESS study
has been approved by the University of British Columbia / Providence Health Care
Research Ethics Board (certificate H05-50233).
Studies in Chapters 3 to 5 were assessed using data that are drawn from the
ACCESS study. These studies share a common outcome variable: adherence to ART.
Consistent with previous analyses [21, 152], adherence was calculated as the number
of days for which ART was dispensed in the last 180 days, as shown from pharmacy
records, over the number of days since the participant had started ART, to a maximum
of 180 days, dichotomized at 95%. Further analytical details are described in each
individual chapter.

1.2.8

Summary
To summarize, this dissertation is organized into six main chapters. Chapter

One provides an overview of the HIV pandemic among PLWH who use illicit drugs,
gaps in the HIV continuum of care in British Columbia, social and structural barriers
that are associated with suboptimal adherence to ART encompassing the institutional
environment, the values of a PCC approach in meeting the needs of PWUD, the

44

theoretical and conceptual framework employed in this dissertation, as well as an
overview of each specific study. Chapter 2 presents a systematic review on
components of MMT services and HIV care cascade outcomes, with a focus on
linkages within and across institutional contexts. Chapters 3 - 5 present findings from
empirical studies that were developed using quantitative methods from a
longitudinal cohort study in Vancouver, Canada. Specifically, Chapter 3 evaluates the
association between daily pill burden and adherence to ART among PWUD that offers
insights on practices within the HIV care domain; Chapter 4 tests the association
between MMT-ART co-dispensing practices and adherence to ART that provides
understanding on the relationship between two domains relevant to PWUD clinical
needs; and Chapter 5 evaluates factors associated with material insecurity among
PWUD, including a set of institutional-related variables, and the association between
material insecurity and adherence to ART, that illustrates the significant roles of
organizations across institutions. Chapter 6 summarizes key findings of each study,
and the theoretical, methodological and substantive contributions of the dissertation.
This final chapter offers insights on the relevance of institutional theories in the
context of HIV treatment for PWUD, limitations and implications for future research
and key actions to improve HIV care outcomes for members of this key affected
population.
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Chapter 2: A systematic review of methadone maintenance therapy
(MMT) service components linked to improvements in HIV care
cascade outcomes

2.1

Introduction
The HIV continuum of care (or “care cascade”) is a common conceptual frame

used to depict the spectrum of engagement in HIV care [2]. The continuum of care
denotes key steps in the progression of HIV treatment, including HIV testing and
diagnosis, engagement and retention in clinical monitoring, prescription of
antiretroviral therapy (ART), achievement of optimal ART adherence and
undetectable HIV-1 RNA plasma viral load (VL) [2, 153, 154]. Assessing retention
along the different stages of the HIV care cascade identifies clinical progress made by
people living with HIV (PLWH) and allows programmatic or population-level
monitoring of barriers to progression along the cascade [6]. In 2014, the Joint United
Nations Programme on HIV/AIDS (UNAIDS) announced three sequentially linked
targets in relation to the HIV continuum of care to accelerate the end the AIDS
epidemic by 2030. The goals, known as the 90-90-90 targets, aim to have 90% of all
people living with HIV to know their HIV status, to treat 90% of all people with
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diagnosed HIV infection with ART and to achieve virologic suppression in 90% of all
people receiving the treatment by 2020 [1].
In many settings, the general population of PLWH are progressing toward
achieving these goals [155]. Unfortunately, many HIV-positive people who use illicit
drugs (PWUD) continue to experience suboptimal HIV care cascade engagement [3,
9, 156]. Past research has shown that attrition at each step of the cascade is shaped not
only by individual behaviours and social-structural exposures, such as socioeconomic
marginalization, but also by the health system environment that hosts the delivery of
health services and programs [57, 157]. There is a growing recognition of the
importance of integrating health services, such as substance use disorder (SUD)
treatment, with HIV care to form a comprehensive care program for HIV-positive
PWUD [158]. Methadone maintenance treatment (MMT), a common treatment
modality for individuals with opioid use disorder, is in many settings the first-line
pharmacotherapy, and one of the World Health Organizations (WHO) essential
medicines [159]. The benefits of MMT are not limited to reductions in the frequency
of illicit opioid use and high-risk injection practices [160], but also extend to
supporting the engagement of PWUD in HIV care by improving rates of ART
initiation, lowering the risk of non-adherence to ART and, as a result, helping stall
HIV disease progression and onward viral transmission [161-163].
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Across global health systems, MMT programs are delivered by a broad range
of service providers. Treatment initiation, titration and dose stabilization is generally
conducted by addiction specialists, psychiatrists or specially-trained physicians in
primary health care settings, SUD treatment centers or mental health treatment
facilities [164, 165]. Expanded access to MMT through the dispensation of medication
in tertiary health facilities or pharmacies in the community promotes better
accessibility to treatment [166]. While the incorporation of substance use into HIV
care may take place in HIV-focused facilities, the incorporation of HIV care into SUD
treatment contexts has also received increased attention, with services ranging from
HIV screening and referrals to on-site treatment [167]. Given the numerous platforms
in which MMT is delivered, guidelines and program components vary considerably,
with some restricted to clinical care while others incorporate social services seeking
to support optimal health outcomes.
This systematic review aimed to identify components of MMT service delivery
that are associated with improved HIV-related outcomes among PWUD. These three
main outcomes correspond to the 90-90-90 targets: 1) receipt of HIV testing, 2)
exposure to ART and 3) HIV VL suppression [1]. In recent years, systematic reviews
on HIV outcomes among PWUD have focused on quantifying the impact of OST on
adherence to ART and viral load suppression [168], behavioural, psychosocial and
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medication-assisted interventions to promote ART adherence [169], and SUD
treatment and HIV integrated models [167]. This systematic review shares the
common goal of assessing the outcomes of integrated care for PWUD. However, it
expands the scope of previous reviews to focus on the components of service delivery
in the context of MMT across a wider set of HIV treatment outcomes. This review aims
to provide a global summary of the scientific evidence of best practices with regards
to MMT service delivery and HIV care and holds the potential to assisting
government officials, policy makers and service providers to make decisions on
designing the provision of MMT among HIV-positive PWUD.

2.2
2.2.1

Methods
Definition of service delivery
Based on the WHO recommendations for multidisciplinary approaches to

address PWUD’s needs for concurrent clinical and social services [170], a classification
heuristic of MMT services that encompassed four general categories of model of care
was developed: 1) standard MMT care, 2) standard MMT care and an additional
medical component(s), 3) standard MMT care and instrumental or informational
social support and 4) Standard MMT care, an additional medical component(s) as well
as instrumental or informational social support. The proposition underlying the
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classification of the four models of care is the emergence of global attention to provide
integrated services for HIV-positive PWUD given the complex social and structural
barriers that impede effective HIV care outcomes [158, 171]. We further delineated
the dimensions of social support delivered by service providers to include
instrumental and informational support [136, 137]. Instrumental support is
conceptualized as the various types of tangible aid and services such as provision of
transportation, meals, money or housing or residence assistance [172]. Informational
support provides individuals with advice, ideas, suggestions, guidance and
information on topics including life skills training and educational programs not
exclusive to health.

2.2.2

Inclusion/exclusion criteria
To be eligible for inclusion, studies must have assessed a population or sub-

population of PWUD engaged in MMT care. Illicit drug use was defined as using
substances including illicit opioids (e.g., heroin), cocaine/crack cocaine, or
amphetamines through injection or non-injection use. While the focus on MMT
service delivery would lend itself to a specific focus on people who use opioids,
because polysubstance use is highly prevalent among this population, studies that
incorporated non-opioid substance use were included as well [173]. The eligibility of
different psychoactive drugs was motivated by a focus on substances documented to
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be associated with substantial morbidity and mortality [173], including among
PLWH. Studies assessing individuals using cannabis only were excluded.
To be included, studies must have assessed the association of MMT services
with (all of, some of, any of) the following outcomes: (1) HIV testing, including a) the
proportion of participants who accepted HIV testing and received results, or b) the
proportion of participants who were newly diagnosed as HIV positive, (2) Exposure
to ART, including a) time to ART initiation, b) the proportion of participants who
initiated or received ART, c) the proportion of participants who achieved optimal ART
adherence, d) increased ART adherence rates, and (3) HIV RNA-1 plasma VL
suppression; the proportion of participants who achieved VL suppression. Only peerreviewed studies that were randomized controlled trials, clinical trials, crosssectional, case-control or cohort studies published between 1 January 2006 until 31
December 2017 and written in English were included.

2.2.3

Search strategy and data extraction
This systematic review, registered in PROSPERO (Registration Number:

CRD42018096727), was conducted following PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) group guidelines [174]. An electronic search
protocol to systematically identify potentially relevant studies was carried out on
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MEDLINE, EMBASE, CINAHL, EBM reviews, PsychInfo and Web of Science.
Multiple search terms using both MeSH terms and keywords (Appendix A) were
deployed to reflect the key population of interest, each cascade stage, enrollment in
MMT, provision of medical or social support; (1) drug use (“heroin”, “cocaine”, “crack
cocaine”, “amphetamines” or “substance abuse”, “intravenous”) and HIV (“HIV”, “HIV
infections”, “AIDS serodiagnosis” or “HIV seropositivity”), (2) HIV testing (“HIV testing”,
“HIV screening”, “rapid test”, “voluntary counselling and testing”), (3) exposure to ART
(“antiretroviral therapy”, “highly active”, “initiation”, “uptake”, “receive”, “adherence” or
“compliance”), (4) viral load suppression (“viral load”, “virologic response”, “immunologic
success”, “undetectable”, or “suppression”), (5) methadone treatment (“methadone”,
“opioid replacement” or “opioid substitution”), 6) provision of medical support
(“comprehensive health care” or "delivery of health care" or “health services accessibility”)
and (7) social support (“community-based”, “non-profit”, “non-government”, “educational
program”, “housing assistance”, “life-skill training”, “peer education” or “peer support”).
Relevant articles were extracted from data sources. EndNote software was
used as a citation management tool. All articles retrieved were managed and checked
for duplicates. Titles and abstracts of these articles were screened by two reviewers,
independently. Next, the full text of short-listed articles was reviewed based on the
screening criteria. Disagreements about study eligibility were resolved by discussing
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with senior team members until consensus was reached. Additionally, study authors
were contacted when eligibility could not be determined or to confirm which service
components were assessed. During the data extraction process, a standardized data
collection form was used to extract the following information: first author’s name,
publication year, cascade stage(s) examined, country, study design, study setting and
recruitment, types of drugs use, outcomes assessed, and MMT service delivery
components associated with outcomes of interest.

2.2.4

Risk of bias assessment
Risk of bias was assessed using the Risk Of Bias In Non-randomized Studies of

Interventions (ROBINS-I) for selected non-randomised studies [175], and the
Cochrane Collaboration's tool for randomised trials [157].

2.3

Results
The initial database search yielded 5585 records (Figure 2.1) with 2186 records

retained after duplicates were removed. Manuscripts were screened by title and
abstract, removing 1748 records and yielding 438 records which were retrieved as full
text. From the assessment of these texts, 418 records were excluded for reasons
defined through the study criteria such as no inclusion and analysis of a drug-using
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population, no exposure to MMT services, or failure to assess outcomes of defined
interest in this systematic review. Conference abstracts and short reports were
excluded when there was insufficient information to determine the eligibility of those
studies. Following full manuscript screening, 20 studies were included for full data
extraction in the final set of manuscripts.

Identification

Figure 2.1 PRISMA flow diagram for process of selecting included studies

Records identified through
database searching
(n = 5585)

Additional records identified
through other sources (n = 7)

Included

Eligibility

Screening

Duplicates removed
(n = 3406)

Records screened
(n = 2186)

Records excluded
(n = 1748)

Full-text articles
(n = 438)

Full-text articles
excluded,
(n = 418)

Studies included
(n = 20)
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2.3.1

Study characteristics
Characteristics of the 20 selected studies are summarized in Table 2.1. Of these,

twelve studies were conducted in North America (nine in United States and three in
Canada), three studies in Europe (one study each from Spain, the Netherlands and
Ukraine) and five in Asia (two studies each from Vietnam and China, and one from
Indonesia). In most studies, data on MMT services were drawn from clinical settings,
such as specialized MMT clinics and hospitals. A number of studies drew data from
participants recruited in community-based settings. There were eight cohort studies;
seven cross-sectional studies; four randomized controlled trials (RCT) and one study
with a pre-post design. Study-specific risk of bias scores are presented in Appendix
B. Overall, the risk of bias in non-randomized studies was assessed as moderate
whereas the quality of randomized controlled studies was assessed as good.
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Table 2.1 Characteristics of 20 studies on MMT service delivery and improvements in HIV care cascade outcomes
Study (Year)

Country

Design
(Period)

Treatment
Setting

Sample
Population
(%)

Female (%)

Ethnicity

Exposure to
MMT
services (%)

116 (39.1)

Caucasian,
175 (58.9)

297 (100.0)

PWUD:
3,546 (100.0)

Report on
types of drugs
or drug use
route (%)
Crack
smoking, 297
(100.0); <daily
cocaine
injection 263
(88.6);
Heroin use,
3,546 (100.0)

Lappalainen
et al.
(2015) [176]

Canada

Longitudinal
cohort
(2005 – 2013)

Following
PWUD with
access to HIV
and addiction
care

PWUD,
297 (100.0)

Pang et al.
(2007)[177]

China

8 MMT clinics

Tran et al.
(2016)[178]

Vietnam

Repeated
crosssectional
surveys
(2004 – 2005)
Crosssectional
(2013)

134 (22.9) a

Han,
515 (88.0) a

585 (100.0) a

4 health
centers
incorporating
MMT
Hospital-based
MMT clinic

PWUD:
1,016 (100.0)

Injection drug
use 746 (73.4)

Not
reported

Not
reported

1016 (100.0)

Seewald et al.
(2013) [179]

USA

Crosssectional
(2007 – 2009);
two-year
period

PWUD:
Phase 1;
7,875 (100.0),
Phase 2;
7,870 (100.0).

Opioiddependence

4,418 (28.1)

15,745 (100.0)

45 MMT
clinics

PWUD:
13,270
(100.0);

Heroin (99.6)

807 (6.1)

Black,
4,496 (28.6)
Hispanic,
7,732 (49.1)
White,
3,992 (2.4)
Not
reported

Xia et al.
(2013)[180]

China

Crosssectional
(2008)

13,270 (100.0)
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Study (Year)

Country

Design
(Period)

Treatment
Setting

Sample
Population
(%)

Report on
types of drugs
or drug use
route (%)
Opioiddependence

Female (%)

Ethnicity

Exposure to
MMT
services (%)

Achmad et
al. (2009)
[181]
Hung et al.
(2016)[182]

Indonesia

Cohort study
(2006 -2009)

Hospital-based
MMT clinic

PWUD:
223 (100.0)

14 (6.3)

Not
reported

223 (100.0)

Ho Chi Minh
City, Viet
Nam

Pre-post
study design
(2013 – 2014)

Communitybased centers
with HIV care
and MMT

PWUD:
PreIntegration:
3,618 (100.0),
PostIntegration:
3,903 (100.0) b
PWUD:
71 (100.0)

Heroin
Amphetamine
Morphine
Benzodiazine

Not
reported

Not
reported

3,903 (100.0) b

Sanchez et al.
(2012) [183]

Spain

Cohort
(2005 – 2009)

Outpatient
SUD treatment
facility

Heroin (87.3);
Cocaine (12.7);

30 (42.3)

White,
69 (97.2)

71 (100.0)

Berg et al.
(2012) [94]

USA

24- week
RCT
(2004 – 2007)

12 MMT
clinics

PWUD:
77 (100%)

36 (46.7)

Hispanic,
35 (45.0)

77 (100.0)

18-month
observational
study (2006)

3 MMT clinics

310 (34.8)

AfricanAmerican,
702 (78.8)

157 (17.6)

RCT
(2005 – 2008)

MMT and HIV
clinics

PWUD:
401 (45.0)
Non-PWUD:
490 (55.0)
PWUD,
89 (100.0)
with
depression

Opioid, 24
(31.0),
Cocaine, 42
(55.0)
Injection drug
use, 401 (45.0)

Lucas et al.
(2006) [184]

USA

Safren et al.
(2013) [185]

USA

Cocaine, 20
(22.5);
Opiate,
11(12.7)

35 (39.3)

AfricanAmerican,
26 (33.0)

89 (100.0)
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Study (Year)

Country

Design
(Period)

Treatment
Setting

Sample
Population
(%)

Report on
types of drugs
or drug use
route (%)
Heroin,
cocaine or a
mix of both
(92.2);

Female (%)

Ethnicity

Exposure to
MMT
services (%)

Lambers et
al. (2011)
[186]

The
Netherlands

Longitudinal
cohort

Rothman et
al. (2007)
[187]

USA

Cohort
(1990 – 2002)

PWUD,
102 (100.0),
with 733
number of
visits
PWID
2,271 (23.0) c

Bachireddy
et al. (2014)
[188]

Ukraine

Crosssectional
(2010)

Cooperman
et al. (2012)
[189]

USA

RCT

Following
PWUD with
access to HIV
and addiction
care
12 substance
use treatment
facilities (7
MMT
facilities)
Integrated and
fully, colocated (ICL);
non-co-located
(NCL); and
harm
reduction and
outreach
(HRO) sites
12 MMT
clinics with
on-site HIV
care

31 (30.4)

Not
reported

91 (89.2)

Injection drug
use

3,572
(36.2) c

Black, 3263
(33.0);
Hispanic,
4072 (41.2) c

>527 (55.7) c

PWUD:
296 (100.0);
Unemployed
:
(46.0)

Opioids

292 (34.0)

Not
reported

201 (67.9)

PWUD:
60 (100.0);
Unemployed
(97.0);

Opioiddependence

30 (50.0)

White, 7
(12.0)

60 (100.0)
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Study (Year)

Country

Design
(Period)

Treatment
Setting

Sample
Population
(%)

Parashar
et al. (2011)
[190]

Canada

Cross
sectional
study
(2007 – 2010)

Community
health clinic

Sorensen et
al. (2007)
[191]

USA

RCT
(2001 – 2004)

2 MMT clinics

PLWH
644 (100.0),
Unstably
housed 212
(32.9)
PWUD,
66 (100.0);
Employed
(9.0);

Simeone et al.
(2017)[192]

USA

Crosssectional

Fingerhood
et al. (2006)
[193]

USA

Retrospectiv
e cohort
study

3 different
clinics; MMT,
HIV and
community
clinic
Primary care
setting in a
hospital

Ti et al.(2017)
[194]

Canada

Longitudinal
cohort study

HIV/AIDS
nongovernmental,
service
organization

Report on
types of drugs
or drug use
route (%)
Current illicit
drug use 162
(76.4) d

Female (%)

Ethnicity

Exposure to
MMT
services (%)

68 (32.1) d

Aboriginal,
87 (41.0) d

42 (19.8) d

Opiates, 25
(38.0);
Cocaine, 34
(52.0)

27 (41.0)

Caucasian,
24 (36.4);

66 (100.0)

PWUD:
65 (100.0)

Opioiddependence

24 (36.9)

57 (87.7)

PWUD:
175 (100.0);
Employed
(17.0);
Homeless
(15.0)
PWUD:
746 (100.0);
Homeless,
222 (29.8)

Heroin (94.0);
Cocaine (91.0)

85 (48.6)

Heroin, 109
(14.6);
Cocaine, 61
(8.2);
Crack, 258
(34.6)

246 (33.0)

AfricanAmerican,
27 (41.5);
Caucasian,
26 (40.0)
AfricanAmerican,
131 (74.9);
White/Othe
r,
44 (25.1)
Indigenous,
302 (40.5)

63 (36.0)

269 (36.1%)

59

Study (Year)

Country

Design
(Period)

Treatment
Setting

Sample
Population
(%)

Report on
Female (%) Ethnicity
Exposure to
types of drugs
MMT
or drug use
services (%)
route (%)
a Study characteristics were drawn at baseline (the first wave of survey, n = 585), year 2004
b Reporting study sample from facilities providing 3-services (HIV testing and counseling, MMT and HIV outpatient care) only, do not
account for the whole study participants
c Proportions of people who inject drugs (PWID) was reported in this sample of people with SUD. Study characteristics were drawn during
the year 2002 and do not account for the whole study participants between study period 1990 – 2002.
d Among those who were unstably housed
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2.3.2

Study outcomes
Each study documented service components in conjunction with MMT provision,

which are associated with one or more HIV care cascade outcomes. Among all 20 selected
studies, three studies reported more than one HIV care cascade outcomes. Seven studies
reported HIV testing outcomes; eleven studies reported exposure to HIV treatment,
including seven studies which examined adherence to ART and four other studies which
evaluated initiation and receipt of ART. Seven studies reported on HIV VL suppression.
ART adherence levels in the included studies were predominantly assessed using pill
count and/or medication event monitoring systems (MEMS), an electronic adherence
monitoring system placed on medication bottles that record a presumptive dose each
time the cap is opened [195]. One study adopted measurement of adherence self-reports
from participants in addition to MEMS caps and pill count but found an overestimation
of adherence levels in self-reports compared to other methods.

2.3.3

MMT service delivery components associated with HIV cascade of care

outcomes
Each study documented MMT-associated health and social services as well as the
results of statistical analyses assessing whether service delivery components were
associated with one or more of the HIV care cascade outcomes outlined above. Models of
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care that were described in these studies were: 1) standard MMT care, 2) standard MMT
care and an additional medical component(s), 3) standard MMT care, an additional
medical component(s) as well as instrumental or informational social support. None of
the studies reported on services that consisted of MMT care and social support only. All
components were delivered in the context of MMT in facility-based settings, either in a
HIV facility where HIV and SUD treatment services were combined, or in SUD treatment
centers where HIV care was incorporated. A summary of results assessing components
of MMT and attendant services and their relationship with cascade outcomes are
summarized in Table 2.2.

62

Table 2.2 Components of MMT service delivery associated with HIV testing, exposure to ART and VL suppression
Study (Year)

MMT service delivery
Number of
participants
tested for HIV
(%)

1) Standard MMT care
Lappalainen
Optimal methadone dose ≥
et al. (2015)
100mg/day
[176]

2) Standard MMT care and additional medical component(s)
Pang et al.
Provision of voluntary HIV
3069 (86.5)
(2007) [177]
Testing and Counseling (HTC)
one month after entry into the
MMT program
Tran et al.
Integration of voluntary, HTC
957 (94.2)
(2016) [178]
service in MMT clinics

HIV care cascade outcomes
Number of participants
who initiate, receive, or
achieve ART adherence,
(%), and/or adherence
rates (%)
More than 50%
participants receiving
methadone dose
≥150mg/day achieved
optimal ≥ 95% ART
adherence

Number of
participants with
VL suppression
(%)

Other relevant
analyses

Dose of ≥100mg/day
positively associated
with optimal ART
adherence
(AOR =1.38; 95%
CI=1.08–1.77)

MMT service model
(with HTC vs without
HTC) associated with
improved HIV testing
(r = 0.6, p-value <0.05
95% CI: 0.1 – 1.1)
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Study (Year)

MMT service delivery
Number of
participants
tested for HIV
(%)

Xia et al.
(2013) [180]

Implementation of voluntary
HIV and Hepatitis C (HCV)
testing

10,046 (75.7)

Seewald et al.
(2013) [179]

A routine, HIV rapid testing was
offered on admission to MMT
during medical care or at the
mandatory annual physical
examinations, as opposed to
targeted testing in which
patients identified by substance
abuse counselors as being high
risk were offered HIV pre- and
post-test counseling and testing,
as well as incentives

7870 (34.3)

Hung et al.
(2016) [182]

Services counselling for all three
HTC, ART and MMT by the
same counsellor who underwent
cross-training, under the same
administrative structure

Pre-Integration:
3,614 (99.9),
Post-Integration:
3,896 (99.8)

HIV care cascade outcomes
Number of participants
who initiate, receive, or
achieve ART adherence,
(%), and/or adherence
rates (%)

Number of
participants with
VL suppression
(%)

Other relevant
analyses

A significant
correlation between
HIV test uptake and
HCV test uptake
(correlation coefficient
= 0.64, p-value < 0.001)
More patients were
tested for HIV in
routine testing
compared with
targeted testing
(p-value < 0.0001, OR:
3.2: 95% CI: 2.9–3.4)

266 (68.9%) initiated
ART after service
integration, as compared
311 (44.4%) before
service integration, pvalue < 0.05.
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Study (Year)

MMT service delivery
Number of
participants
tested for HIV
(%)

Bachireddy
et al. (2014)
[188]

Safren et al.
(2013) [185]

In integrated and co-located
(ICL) services, on-site daily
observed OAT, free screening
and treatment services for HIV
and TB, psychosocial counseling
were provided, (n = 97), as
opposed to comparison groups:
1) non-co-located (NCL) services
with only OST and psychosocial
counseling (n = 104), and 2) harm
reduction only (HRO) with
needle-syringe exchange (NSEP
but no OAT), case management,
referral to ancillary services
(including HIV and TB), and
psychosocial counseling, (n=95)
Cognitive Behavioral Therapy
(CBT) for treatment of
depression, medication
adherence counselling and
adherence tools (n= 44), as
opposed to comparison group
with medication adherence
counseling and adherence tools,
but no CBT

HIV care cascade outcomes
Number of participants
who initiate, receive, or
achieve ART adherence,
(%), and/or adherence
rates (%)

Number of
participants with
VL suppression
(%)

Other relevant
analyses

48 (49.5%) participants
in the ICL group
received ART, as
compared to 20 (19.2%)
participants in the NCL
group and 25 (26.3%)
participants in the HRO
group, p-value <0.001

Increase in adherence
rate, measured using
MEMS-caps was
significantly greater over
time among those who
received CBT (γ-slope =
0.8873, p-value= 0.02)
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Study (Year)

MMT service delivery
Number of
participants
tested for HIV
(%)

Lambers et
al. (2011)
[186]

Sanchez
et al. (2012)
[183]

Complete use of harm reduction
(HR), defined as injecting drugs,
high MMT dosage (≥80 mg/day)
and full NSEP; or not injecting
drugs and high MMT dosage
(number of visits: 452, 61.7%), as
opposed to participants with
no/incomplete dependence on
HR (number of visits: 81, 11.1%)
Infectious disease specialist
monitored ART, TB and HCV,
with monthly provision of ART;
nurses dispensed MMT and
identify drug interaction and
adherence problems; provide
education on adherence;
perform directly administered
treatment to homeless
participants; psychiatrists
evaluated mental health and
prescribed psychotropic
medications such
as antidepressants.

HIV care cascade outcomes
Number of participants
who initiate, receive, or
achieve ART adherence,
(%), and/or adherence
rates (%)

Number of
participants with
VL suppression
(%)

Other relevant
analyses

51 (7.5%) number of
visits reporting nonadherence among
participants with
complete use of HR, as
compared to 6 (11.4%)
with no/incomplete
dependence
62 (87.3%)
achieved VL
suppression
(50 copies/ml), in
comparison to a
comparator arm
consisted of a
control group of
sexually
transmitted HIVinfected
participants in
which 42 (87.5%)
achieved VL
suppression
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Study (Year)

MMT service delivery
Number of
participants
tested for HIV
(%)

HIV care cascade outcomes
Number of participants
who initiate, receive, or
achieve ART adherence,
(%), and/or adherence
rates (%)

Number of
participants with
VL suppression
(%)

Fingerhood
et al. (2006)
[193]

Multidisciplinary team
consisting of
general internists, a nurse
practitioner and a nurse case
manager/educator. Provision of
short-term counseling and
treatment of depression and a
weekly HIV patient support
group.

80 (45.7%) received ART

52 (61.0) who
received ART
achieved
undetectable VL,
after 5 years from
initial visit

Berg et al.
(2012) [94]

Directly administered
antiretroviral therapy (DAART)
with methadone doses and
counselling (n = 39), as opposed
to comparison group, treatment
as usual (TAU) with selfadministered medication

Adherence rate,
measured using pill
count or MEMS-caps,
was 86% in the DAART
group, as compared to
56% in the TAU, p-value
< 0.0001

54 (70%) in
DAART achieved
undetectable VL
(<75 copies/ml), as
compared to 32
(42%) in TAU
groups

Other relevant
analyses

At week 24, the odds
of having
undetectable VL were
3-fold greater for
DAART than TAU
participants
(p-value < 0.02, 95%
CI: 1.1–5.4)
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Study (Year)

MMT service delivery
Number of
participants
tested for HIV
(%)

Lucas et al.
(2006) [184]

DAART with methadone doses
(n = 82); as opposed to selfadministered ART in
comparison groups: 1) PWIDMMT
(n = 75), 2) PWID-Non-MMT (n =
244) and 3) Non-PIUD (n = 490).

Achmad et
al. (2009)
[181]

HTC offered consistently
throughout enrollment in MMT,
in addition to on-site HIV care,
CD4 cell measurement; weekly
provision of ART

HIV care cascade outcomes
Number of participants
who initiate, receive, or
achieve ART adherence,
(%), and/or adherence
rates (%)

Number of
participants with
VL suppression
(%)
46 (56%) DAART
participants
achieved VL
suppression (<400
copies/ml), as
compared to 24
(32%) PWIDMMT, 81 (33%)
PWID-Non-MMT
and 216 (44%)
non-PWID groups

95 (42.6)

16 (72.8%) out of 22 HIVpositive individuals with
indication for ART (CD4
count less than 200
cell/mm3) initiated ART

Other relevant
analyses

In adjusted analyses,
DAART participants
were significantly
more likely to achieve
VL suppression than
participants in each of
the 3 cohort
comparison groups

34 (97.1%)
patients out of 35
HIV-positive
individuals who
received ART at
the clinic achieved
VL suppression (<
400 copies/mL)
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Study (Year)

MMT service delivery
Number of
participants
tested for HIV
(%)

HIV care cascade outcomes
Number of participants
who initiate, receive, or
achieve ART adherence,
(%), and/or adherence
rates (%)

Number of
participants with
VL suppression
(%)

Other relevant
analyses

3) Standard MMT care, an additional medical component(s) as well as instrumental or informational social support
Rothman et
al.
(2007)
[187]

Co-location of HIV prevention
services in substance use
treatment program. Service
components include HTC, risk
reduction education, group and
individual supportive
counseling, and linkage with
hospitals for subspecialty
services, community-based
organizations for social services
and local government agencies
responsible for health insurance
and welfare programs

Cooperman
et al. (2012)
[189]

DAART with 15-month period
adherence counselling to
identify unaddressed mental
health, substance abuse,
financial, vocational, and
housing issues (n =22), as
opposed to comparison group,
DAART with no counseling
(n=38)

Among
individuals with
SUD, 52,562
(31.2%) tests were
conducted on
PWIDs out of
168,340 HIV tests,
between 1990 –
2002

In 2002, 527/946
(55.7%) HIV-positive
PWUD were from
MMT treatment
settings.

Adherence rate,
measured using MEMScaps and pill count, was
61% in participants with
adherence counselling,
as compared to 78% in
participants with no
counselling, p-value <
0.05

Among participants
who received
adherence counseling,
each additional hour
of counseling was
associated with a 20%
increase in adherence
rate
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Study (Year)

MMT service delivery
Number of
participants
tested for HIV
(%)

HIV care cascade outcomes
Number of participants
who initiate, receive, or
achieve ART adherence,
(%), and/or adherence
rates (%)

Parashar
et al.
(2011) [190]

Enrolment in maximally assisted
therapy (MAT) program which
included provision of daily
meals, arrangement of
transportation to specialist visits,
assistance in securing stable
housing, medication delivery by
outreach workers

Among unstably housed
participants (n = 212), 42
(19.8%) enrolled in MAT
and of these, 32 (76.2%)
participants enrolled in
MAT achieved optimal ≥
95% ART adherence

Sorensen
et al. (2007)
[191]

Adherence coaching and
voucher reinforcement for
opening electronic medication
(MEMS) caps on time, as
opposed to comparison group
with adherence coaching only.
Participants could earn up to
$1172.40 in vouchers if all
medication doses are taken as
scheduled through the 12-week
period.

Adherence rate,
measured using MEMScaps, was 77.6% among
participants who
received vouchers and
55.5% in the comparison
group, p-value < 0.0001

Number of
participants with
VL suppression
(%)

Other relevant
analyses

Unstably housed
participants enrolled
in MAT were
significantly
associated with
optimal ≥ 95% ART
adherence than those
who did not (AOR =
4.76, 95% CI 1.72–
13.13)
Adherence rate,
measured by pill
count, in voucher and
comparison groups
was 85.9% vs. 75.4%.
Adherence rate,
measured by selfreports, in voucher
and comparison
groups was 87.3% vs.
68.7%
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Study (Year)

MMT service delivery
Number of
participants
tested for HIV
(%)

HIV care cascade outcomes
Number of participants
who initiate, receive, or
achieve ART adherence,
(%), and/or adherence
rates (%)

Number of
participants with
VL suppression
(%)

Simeone
et al. (2017)
[192]

On-site opt-out HIV screening,
DAART, integrated HIV primary
care and psychiatric services,
social HIV case management at a
MMT clinic (n = 15, 23.1%), as
opposed to comparison groups,
1) HIV specialty clinic (n = 42,
64.6%) and 2) community clinic
(n = 8, 12.3%)

14 (93.3%)
participants from
MMT clinic
achieved VL
suppression (<40
copies/ml), as
compared to 33
(78.6%) in HIV
specialty clinic
and 5 (62.5%) in
community clinic,
p-value: 0.164

Ti et al.
(2017) [194]

Enrolment in a HIV/AIDS nongovernment service organization
which provides support
including nursing care residence,
enhanced supported housing
program, therapeutic and harm
reduction service, counseling
and food.

At baseline, 83
(51.6%)
participants who
were enrolled in a
HIV/AIDS service
organization
achieved VL
suppression (<50
copies/mL),
compared to 206
(35.2%) who were
not enrolled

Other relevant
analyses

The odds of VL
suppression in those
who were enrolled in
a HIV/AIDS service
organization was
higher compared to
those who did not
(AOR = 1.51;
95% CI=1.13–2.02)
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2.3.3.1

Standard MMT care
Standard MMT care was reported in one study included in the review,

documenting the potential role of MMT care with adequate dosing in improving HIV
care cascade outcome among participants who were recruited from the community
[176]. In British Columbia, Canada, Lappalainen et al. found that more than 50% of
participants receiving daily methadone doses of more than 150 mg achieved optimal
ART adherence in a longitudinal study. Adherence was assessed using a validated
measure based on pharmacy refill records and defined as achieving ≥95% adherence
in the previous six months. They also observed a positive association between
provision of higher daily methadone doses (i.e., more than 100mg) with achieving
≥95% adherence, with a dose-dependent relationship between higher methadone
doses and likelihood of optimal ART adherence [176].

2.3.3.2

Standard MMT care and an additional medical component(s)
Four studies documented MMT provision with routinized HIV testing,

including the implementation of voluntary HIV testing and counseling (HTC) as
standard upon MMT initiation and throughout enrollment period [177-180]. As noted
by Pang et al., in response to the high rate of HIV transmission among PWUD in
China, the establishment of MMT clinics in southwest China incorporated HIV testing
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in which voluntary HTC was offered after one month enrollment in the MMT
program [177]. This led to 3069 (86.5%) PWUD being tested for HIV, with a resulting
seroprevalance rate of 11.4% [177]. Similarly, Tran et al. found that MMT care models
integrating voluntary HTC services in Vietnam were associated with improved HIV
testing uptake compared to care models that did not integrate the same service, with
957 (94.2) PWUD undergoing HIV testing [178]. In a different province in China, Xia
et al. reported on the potential role of an MMT program offering free, voluntary,
routine HIV testing bundled with hepatitis C (HCV) screening in which 10,046 (75.7)
participants were tested for HIV [180]. They additionally found that there was a
significant correlation between HIV and HCV test uptake, indicating the advantage
of testing for multiple morbidities within MMT settings [180]. Further, a study in
MMT clinics in New York by Seewald et al. found a 20% increase in the proportion of
participants tested for HIV in routine universal testing upon admission in a MMT
program or at the mandatory annual physical examinations for MMT patients.
compared to a previous approach of targeted HIV rapid testing whereby counsellors
identified individuals at high risk for HIV transmission [179].
In two studies, additional medical components in MMT care were associated
with ART initiation [182, 196]. In Vietnam, Hung et al. evaluated the effect of
integrated services in a community-based center which incorporated counselling for
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MMT and HTC and HIV by staff who were cross-trained, in comparison to a period
when such services were provided within separate administrative structures [182]. It
was found that there was a 24.5% increase in the proportion of ART-eligible
participants who initiated ART after service integration was implemented. The
provision of standard MMT care and additional medical components has been
associated with ART initiation in only one study. In Ukraine, Bachireddy et al.
demonstrated that higher proportions of participants received ART in a single
location where multiple services were delivered concurrently—including on-site
daily observed OST (i.e., methadone and buprenorphine), screening and treatment
services for HIV and tuberculosis (TB), and psychosocial counseling—compared to
two other locations providing addiction or needle-syringe exchange programs but no
on-site HIV care [196].
Further, two studies found better adherence to ART linked to additional
medical components in conjunction with MMT. Safren et al. evaluated the use of
cognitive behavioral therapy to assist with depression and self-care in addition to a
single-session intervention on ART adherence among participants with depression
[185]. They found that participants who received cognitive behavioral therapy had
significantly higher ART adherence rates, compared to participants receiving only the
single session intervention. One study by Lambers et al. explored the potential impacts

74

of exposure to a comprehensive harm reduction strategy in Amsterdam to improve
medical conditions associated with problematic drug use by promoting MMT uptake
as well as use of a needle and syringe exchange program (NSEP) [186]. This
longitudinal cohort study highlighted the potential role of comprehensive harm
reduction utilization, consisting of participation in NSEP and MMT with daily dosage
of more than 80mg on self-reported ART adherence among a group of PWUD with
recent injection and non-injection use [186]. Participants who received comprehensive
harm reduction care (i.e., both NSEP and MMT with doses more than 80mg) had
lower ART non-adherence rates, compared to those who did not use comprehensive
harm reduction care.
Additional medical components associated with VL suppression was reported
in two studies [183, 193]. In Spain, Sanchez et al. demonstrated multidisciplinary care
in a SUD treatment facility, including monitoring of co-morbidities [HIV, HCV, TB
and mental health care], prescription of psychotropic medications, monthly on-site
ART provision as well as directly administered treatment to homeless participants
[183]. Study results showed that VL suppression (i.e., <50 copies/mL plasma) was
achieved in 62 (87.3%) PWUD attending this facility, in comparison to a control group
of sexually transmitted HIV-infected participants in which 42 (87.5%) achieved VL
suppression (p-value = 0.1779). In Baltimore, USA, Fingerhood et al. have reported the
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five-year outcomes of participants receiving HIV care in a primary care setting that
included a multidisciplinary team that provided clinical services including short term
counselling and treatment of depression follow-up [193]. In this study, undetectable
VL was achieved in 52 (61%) of the participants who received ART [193].
Notably, additional medical components were associated with more than one
care cascade outcomes in three studies [94, 181, 184]. For example, the implementation
of a directly administered ART (DAART) approach in conjunction with MMT services
improved ART adherence and VL suppression several studies [94, 184]. In an RCT,
Berg et al. reported an adherence rate of 86% among participants who received
DAART along with their daily methadone doses, compared to a 56% rate among
participants who self-administered ART, by week 24 of the intervention [94].
Adherence was measured by calculating pills remaining in the pill tray on a weekly
basis for all time points during the assessment period (i.e., weeks 4, 8, 16 and 24) [94].
Additionally, in this study, the percentage of participants who achieved VL
suppression was approximately 28 percentage points higher in the DAART group
than in the comparison group, with the odds to achieve undetectable levels (<75
copies/mL) three times greater among those who received DAART [94]. In an
observational study, Lucas et al. observed a higher proportion of DAART participants
who achieved low VL (i.e., <400 copies/ml), compared to participants who self-
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administered ART in three different subgroups; PWUD enrolled in MMT, PWUD not
enrolled in MMT and non-PWUD [184]. Only one study described the potential role
of additional medical components that are not exclusive to MMT associated with all
cascade outcomes: uptake of HIV testing, initiation of ART and VL suppression [181].
In Indonesia, Achmad et al. reported 95 (42.6%) participants tested for HIV at a
hospital-based MMT clinic, in which HTC was provided with repeated counseling
throughout participants’ enrollment in the MMT program, with 72 (75.8%) were
positive [181]. In addition to HTC, on-site HIV care, including regular CD4 cell
measurement to examine ART eligibility for those who were diagnosed positive for
HIV, as well as initiation and provision of ART medications was provided [181].
Following this, among 22 individuals who presented low CD4 cell counts (i.e., <200
cell/mm3), 16 (72.8%) initiated ART, with 34 (97.1%) patients out of 35 HIV-positive
individuals who received ART at the MMT clinic achieved low VL (i.e., < 400
copies/mL) [181].

2.3.3.3

Standard MMT care, an additional medical component(s) as well as

instrumental or informational social support
The integration of social support as an additional component of care to
supplement MMT and other forms of medical services to address social and structural
barriers has been observed. In a 12-year study by Rothman et al., the co-location of
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HIV care in substance use treatment centers, including seven MMT facilities, was
linked to improvements in HIV testing uptake among PWUD in New York [187].
Medical services described in the study consisted of provision of HTC, education to
reduce risk for HIV acquisition, on-site primary HIV care with the delivery of ART
medication. Social support components included referrals to community-based
organizations that offer social support as well as government agencies that offer
welfare assistance [187]. Between 1990 and 2002, 168,340 HIV tests were conducted,
with 52,562 (31.2%) tests were done in participants identified as engaging in higher
risk injection drug use [187].
The provision of all three services (i.e., standard MMT care, additional medical
components, as well as informational and/or instrumental support services) was
linked to higher ART adherence levels in three studies [189-191]. The use of
counseling to improve adherence levels among PWUD who receive MMT was also
investigated. Extending Berg et al.’s study on a DAART approach [94], Cooperman et
al. reported the potential role of adherence counsellors through counselling sessions
that identified unaddressed adherence barriers including mental health, SUD,
financial, vocational and housing issues, for DAART participants who were enrolled
in a MMT program [189]. They found that there was 20 percentage point increase in
ART adherence rate for each additional hour of counseling among those who received
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this intervention. Although the mean adherence rate was 61% in DAART participants
who received counseling, 17 percentage points lower than those who did not receive
the intervention, it is worth noting that in this small sample size, only a small
proportions of participants received longer periods of counselling [189]. In British
Columbia, Canada, Parashar et al. reported that enrollment in a maximally-assisted
therapy (MAT) program was associated with higher ART adherence levels among
participants with unstable housing compared to participants with stable housing
[190]. This MAT program consisted of medication support, including provision of
MMT and HIV medications, adherence support, as well as assistance for
transportation needs to access medical care, securing stable housing and referrals to
mental health and addiction counseling. A study by Sorenson et al. in the United States
reported on the effectiveness of incentives to promote ART adherence in a setting
where MMT patients received ART on-site [191]. In this RCT, the mean adherence rate
was 78% among participants who received a voucher that were exchangeable for
goods and services each time a medication cap was opened. This rate was 22
percentage points higher than those who did not receive incentives.
Two studies included in this review demonstrated associations between the
provision of standard MMT care, additional medical components and social support,
and VL suppression [194]. Simeon and colleagues reported that 93% of participants
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achieved VL suppression (i.e., <50 copies/mL) in an urban MMT clinic in San
Francisco, California, that offers on-site opt-out HIV screening, integrated HIV
primary care including a DAART approach and psychiatric services, as well as
informational support through social HIV case management. This is in comparison to
the 79% of participants who achieved VL suppression at an HIV specialty clinic with
on-site MMT and ART but no provision of case management, and 62 % of participants
who achieved VL suppression at a community clinic, (p-value = 0.164) [192]. In one
study conducted in British Columbia, Ti et al. found that participants enrolled in a
non-governmental AIDS service organization had greater odds of achieving VL
suppression compared to those who were not enrolled [194]. The authors noted that
these positive results could potentially be attributed to the provision of
multidisciplinary services covering a wide range of social and clinical needs to PWUD
accessing the organization, including nursing care, enhanced supportive housing,
counseling and food.

2.3.4

Discussion
In this systematic review, we identified 20 studies assessing the impacts of

components of MMT services on HIV cascade of care-related outcomes among PWUD
engaged in MMT care. Taken together, these studies provide evidence that health and
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social service delivery components were associated with better likelihood of optimal
HIV treatment-related outcomes. Overall, the studies included in this review improve
understandings of how organizational units providing MMT can combine their
services with additional clinical and social support to address barriers experienced by
PWUD to achieve better clinical outcomes along the HIV care cascade. Specific
components include on-site HIV testing, clinical management of comorbidities,
medication dispensing including directly administered ART and delivery of ART
medication into the community. Social support includes psychosocial services and
ART adherence counselling to address social barriers to effective engagement in HIV
care, linkage and referrals to relevant support services as well as meal programs,
housing and transportation assistance.
Voluntary HTC was implemented in MMT programs, following the guidelines
set by national health agencies that conduct health promotion [177, 179]. In line with
WHO recommendations for more widespread screening, the expansion of HIV testing
venues to include settings where high-risk populations receive treatment for SUD is
a strategic approach to identify PWUD living with HIV. In many contexts, voluntary
HTC was offered upon admission to and throughout enrollment in MMT treatment
as a standard procedure with a view to increase rates of PWUD tested for HIV.
Although these studies did not present a comparison group to determine whether
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HIV testing uptake was improved from routine testing, the high proportions of
PWUD being tested demonstrates progressive efforts towards UNAIDS call for 90%
of PLWH to know their HIV status. Additionally, the routine offering of HTC rather
than a targeted, mandatory or coercive approach as practiced in many drug treatment
settings is an important feature of service delivery as it may represent a strategy to
reduce stigma and discrimination associated with HIV and illicit drug use in primary
care settings [197].
The studies in this review clearly indicate that on-site HIV care alongside MMT
is linked to better HIV care outcomes among PWUD [94, 181, 183, 184, 186, 193, 196,
198]. In countries where there are challenges in following WHO guidelines to initiate
ART regardless of disease stage (i.e., CD4 cell count), provision of CD4 cell count
monitoring in MMT settings is a promising step to ensure HIV-positive PWUD
receive timely treatment in resource-limited settings [181]. Further, on-site medication
dispensing through approaches such as DAART has been designed as a convenient
support strategy to dispense ART medication in MMT settings, as it can be delivered
concurrently with daily methadone doses under the supervision of service providers.
Although studies in this review have demonstrated the effectiveness of DAART
alongside MMT in improving adherence rates and reducing VL among participants
who received DAART [94, 184], it is worth noting that the same effects were not
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sustained after DAART was discontinued [199]. While this would support calls for
the long-term implementation of DAART within MMT settings, it is also important to
consider the potential role of a broader range of more sustainable supplementary
services to support PWUD in committing to life-long medication adherence, such as
the delivery of ART in the community where it is easily accessible. One study in this
review suggests that this may be the case, particularly where informational social
support through counselling sessions that identified social barriers is available in
conjunction with DAART [189].
Notably, this review describes evidence for the integrated management of comorbidities in settings where ART is offered alongside MMT to enhance clinical HIV
outcomes [192, 200]. The presence of HIV-associated comorbidities, such as viral
hepatitis, TB and mental illness, among PWUD has an impact on health outcomes,
including a heightened risk of HIV disease progression [201]. On-site management of
these illnesses helps to reduce barriers to optimal HIV treatment through
multidisciplinary teams to support PWUD with co-occurring disorders and successful
movement along the continuum of care [192, 202]. Previous studies have reported that
co-located SUD treatment and HIV services may improve accessibility among service
users by assessing multiple services at a single location and reducing travel time [203],
whereas for service providers, there is an opportunity to treat multiple comorbidities
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at the same time and improve monitoring of medication interaction by the same
clinical team [139]. While primary care settings may be more structured to provide an
exhaustive list of medical services compared to settings that focus primarily on MMT
provision, studies in the review have shown that the incorporation of multiple
services to manage comorbidities in MMT settings seems practical [183, 192].
Nevertheless, given the lack of understanding on the conclusive impact of
multidisciplinary health services within SUD treatment settings on HIV care cascade
outcome among PWUD, future research should explore the feasibility of such
services, especially in MMT platforms.
A key contribution of this review is the consideration of the potential role of
informational and instrumental social services in supporting clinical substance use
and HIV treatment outcomes. These services may reduce the impact of socioeconomic marginalization on HIV treatment engagement and retention, especially in
contexts where inadequate social services may contribute to health inequities among
marginalized subgroups living with HIV [204-206]. For instance, previous studies
have shown that unmet subsistence needs, such as housing, transportation and
financial assistance, were reported by PWUD [206], and were linked to lower levels
of engagement in HIV care among vulnerable sub-groups of PLWH including PWUD
[205]. While MMT programs may be well positioned to enable access to such support,
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in the past decade, there is a dearth of information that provides understanding on
the provision or use of these services in conjunction with MMT and subsequent HIV
cascade care outcomes. Although none of the studies in this current systematic review
described a model of care that encompassed MMT care and social support without
additional medical services, this review did identify a limited number of studies that
report services that integrate all three MMT care, additional medical services and
social support [187, 189, 192, 194, 196].
Among these studies, a small number of studies have outlined the potential
role of informational support in facilitating PWUD along the HIV care cascade
through counselling services to address adherence barriers such as housing or
financial issues [189] and social HIV case management [192]. Although psychosocial
counselling indicated in the study by Bachireddy et al. did not specify the contents of
the counselling provided [196], the use of psychosocial counselling has been
recognized as a useful informational social support not only to address mental and
emotional well-being [207], but also in

providing information on resources for

housing, legal aid and meal program for PWUD in non-MMT platforms [172, 208]. In
the current literature, informational support has not been commonly described in
MMT platforms. However, provision of such services may potentially improve access
to instrumental support, as such it links PWUD to specific agencies such as social
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assistance departments through referral services, as demonstrated in one study by
Rothman et al. [187]. Thus, informational support is crucial for PWUD to be able to
access relevant instrumental social support, such as income assistance, supported or
subsidized housing or vocational training to support employment uptake and
retention opportunities [28, 29, 97], all of which have been widely linked to improved
progress along the HIV care cascade among the general population of PLWH.
Additionally, studies in this review have pointed out the relevance of instrumental
social support in MMT platforms [190, 194]. Specifically, monetary incentives, meals
provision, housing assistance or residential services and key actions to reduce
distance barriers including transportation assistance indicated in these studies were
components of the broader instrumental social support provided alongside other
MMT care and additional medical services [190, 194]. Importantly, this review
suggests that informational and instrumental support within MMT platforms
alongside HIV care may potentially address concerns around social and structurallevel barriers to engagement in HIV care among PWUD. Given the paucity of data in
this area, further research is strongly needed to confirm the role of integrated services
in MMT platforms and explore how different forms of support could reinforce each
other in delivering a comprehensive, support service for this population.
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Despite the potential of community-based organizations to improve program
acceptability among PWUD, the evaluation of HIV care cascade outcomes in
community-based facilities that integrate MMT and HIV care, as well as social
support, is limited. In this review, only one study evaluated the associations between
HIV clinical outcomes and enrollment in a HIV/AIDS non-government service
organization which supports health and basic life needs including on-site ART and
MMT dispensation, provision of meals, and housing assistance [194]. Further, no
gender-specific services were assessed in the review although there have been
consistent reports on gender-related inequities in service access among PWUD,
particularly within SUD and HIV treatment environments [209, 210]. The lack of
strategies to address needs specific to women, such as reproductive health, childcare
or domestic violence for women who use illicit drugs and who are involved in SUD
treatment, may represent barriers to adequately engaged in HIV care [211]. Similarly,
none of the studies reported enhanced MMT services for incarcerated PWUD despite
the role of OAT in incarceration settings to improve HIV clinical outcomes [212],
particularly support services that facilitate OAT and ART continuity in the
community upon release such as housing assistance.
This review has several limitations to note. First, since the aim was to
systematically describe evidence on health and non-health service delivery that
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enhance HIV care cascade outcomes in the context of MMT provision, we have not
reviewed qualitative studies and gray literature, such as policy reports, which may
contain descriptions of services delivered in MMT platforms as part of standard
operating procedures. Although these studies offer additional understanding on how
specific service delivery models can hamper or facilitate efforts to improve treatment
outcomes, such data is limited by the low number of RCTs in this review to infer
effectiveness as it is difficult to infer causal pathways between different care models
and HIV clinical outcomes. Further, qualitative studies and gray literature may be less
informative in terms of documenting progress towards the 90-90-90 targets. Second,
although an increase in ART adherence rates was observed, a strong majority of
studies demonstrated adherence levels that were below the 95% cut-off value of
optimal adherence to achieve VL suppression [94, 189, 191]. These findings are
consistent with existing literature in non-MMT environments which describes low
uptake of ART and suboptimal adherence to treatment among this key population [9].
Thus, it is difficult to conclude the potential role of associated services in improving
optimal adherence to ART among PWUD using what is becoming the international
standard of optimal adherence. Third, despite using multiple database platforms to
search for eligible studies, most studies were from higher income countries. There are
very limited studies from non-Western settings with a substantial number of PWUD,
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such as in East and South Asia, Russia and Iran. Therefore, studies in this review may
over-represent findings from countries with more resources. Finally, many studies
explored provision of social support in general, for instance, the use of adherence
counselling or case management to address social needs that would impede treatment
success. However, a more standardized understanding and reporting of well-defined
and separately measured informational and instrumental social services would better
advance scientific understandings in this area.

2.3.5

Conclusion
Evidence in this review has identified the potential role of multi-modal

strategies to manage health and social comorbidities in supporting optimized HIV
clinical outcomes among PWUD across the HIV care cascade. However, a paucity of
data evaluating different complementary MMT service models may hinder the
implementation of person-centered approaches which seek to address the complex
needs of members of this key population. While such approaches are key to ending
the HIV pandemic, evidence-based practices that promote models of care that
optimize treatment for opioid use are currently underdeveloped. Nonetheless, studies
included in this review indicate that there is a growing empirical basis for integrated
models to improve HIV care cascade outcomes among PWUD. This systematic review
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underscores a clear need for further research to continue to assess the effectiveness of
integrated services. Further, there is a need to determine ways to improve
conceptualization of informational and instrumental support services to help refine
the specific components of these models in improving the well-being of PWUD living
with HIV as a key affected population in the international pandemic.
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Chapter 3: A Longitudinal Analysis of Daily Pill Burden and Likelihood of
Optimal Adherence to Antiretroviral Therapy (ART) among HIV-positive
People Who Use Drugs

3.1

Introduction
The widespread scale-up of access to antiretroviral therapy (ART) has resulted

in substantial declines in rates of morbidity and mortality among people living with
HIV (PLWH) [213]. However, treatment success is largely determined by the level of
adherence to ART achieved by individuals, which in turn strongly predicts virologic
and immunologic responses. Fortunately, optimal adherence to ART typically leads
to suppression of plasma HIV-1 RNA viral load (VL), eliminating the risk of onward
viral transmission [214] and stalling progression to AIDS [215].
Incomplete adherence to ART among people who use illicit drugs (PWUD) is
common and continues to pose a serious challenge to achieving optimal clinical
outcomes [216]. Studies have identified several risk factors for non-adherence to ART
among members of this key population, largely focused around factors associated
with illicit drug use, including inability to access addiction treatment [217], as well as
other social and structural factors. For example, socioeconomic obstacles, such as low
income [218, 219], and living in unstable housing or being homeless, have been shown
to limit engagement in HIV care [220]. Further, criminalization and incarceration of
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PWUD has been associated with interruption of ART in many settings [21], and the
social stigmatization faced by PWUD and PLWH creates additional barriers to uptake
and maintenance of ongoing care [221].
In contrast to these behavioral, social and structural factors, less well detailed
is the extent to which the complexity of medication regimens affects the ability of
PWUD to achieve optimal adherence to ART [222]. Among non-drug using people
living with HIV, observational studies of pill burden have identified the role of
simplified antiretroviral regimens on improved adherence [223-225]. Two metaanalysis identified an advantage of once-daily dosing using studies that assessed
adherence through methods including pill counts and medication event monitoring
systems [226, 227]. Additionally, single pill fixed-dose regimens have been associated
with improved adherence [228]. In contrast, several studies relying on self-reported
adherence have not found an association between pill burden and adherence [229,
230].
Although studies among non-drug-using groups of individuals on ART have
revealed the importance of medication-related factors on adherence [231, 232], very
few studies have investigated the effect of factors such as daily pill burden and dosing
frequency on adherence among PWUD [163]. Such studies are needed to inform
treatment guidelines and guide efforts to improve HIV care among members of this
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key affected population. Further, studies examining pill burden and dosing frequency
among non-drug using people living with HIV have predominantly used crosssectional designs and relied on self-reported measures of adherence. Thus, we sought
to assess the potential impact of daily pill burden on adherence to ART in British
Columbia, Canada, where all persons living with HIV have access to free ART using
data gathered via a long-running community-recruited longitudinal cohort of PLWH
who use drugs with complete pharmacy dispensation data.

3.2
3.2.1

Methods
Study design
In this study, we used data from the AIDS Care Cohort to Evaluate Exposure

to Survival Services (ACCESS), an ongoing prospective observational cohort of HIVseropositive PWUD in Vancouver, Canada. As described in detail elsewhere [21, 148],
study recruitment began in 2005 centered on the Downtown Eastside neighbourhood,
an area characterized by an open drug market with high prevalence of injection and
non-injection drug use, HIV infection and poverty [233]. Eligibility criteria include
being HIV seropositive, aged >18 years, use of illicit drugs (other than or in addition
to cannabis) in the month prior to enrollment, and the provision of written informed
consent. At the baseline interview and each semi-annual interview thereafter,
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participants answer an interview-administered questionnaire, are examined by a
study nurse, and provide blood for serologic analyses. The ACCESS study has been
approved by the University of British Columbia / Providence Health Care Research
Ethics Board.
Information on sociodemographic characteristics, substance use patterns and
other key activities and exposures collected at each interview is augmented with data
on HIV treatment and clinical monitoring available from the British Columbia Centre
for Excellence in HIV/AIDS. As described in detail elsewhere [145], data from this
province-wide centralized ART pharmacy provides comprehensive information on
all ART dispensation, including antiretroviral agent dispensed, dose and date
dispensed to all participants throughout the study period, including clinical and
community settings and during periods of incarceration. This information is
confidentially linked to participants by using their personal health number, a unique
and persistent identifier issued for medical billing and tracking purposes to all
residents of British Columbia. The Centre’s HIV/AIDS monitoring lab also provides a
complete retrospective and prospective clinical profile for each participant. Of note,
all medical care including HIV medications is provided at no cost to residents of
British Columbia, allowing us to examine determinants of medication adherence
independent of the influence of cost.
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3.2.2

Study sample
The present analysis included all those participants who were ART-exposed at

the time of recruitment or who initiated ART following study recruitment. In
addition, participants were included if they completed ≥ 1 study interview following
ART initiation and had ≥ 1 CD4 observation within 180 days of the earliest eligible
interview. For all participants meeting these criteria, all observations following ART
initiation were included.

3.2.3

Variable selection
In these analyses, the outcome of interest was adherence to ART in the 180-day

period prior to each study interview. Consistent with previous analyses [21, 152], at
each study interview date, adherence was calculated as the number of days for which
ART was dispensed and collected in the previous 180 days from pharmacy records
over the number of days since the participant had started ART, to a maximum of 180
days, dichotomized at 95%. We have previously shown that optimal adherence using
pharmacy refill data is strongly associated with both virologic suppression and
survival [234, 235].
Our primary explanatory variable of interest was pill burden, or the daily
number of pills prescribed to be ingested per day, expressed as a continuous measure.
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Using the pharmacy dispensation data, we ascertained the pill burden on the date of
the interview. If the individual was not dispensed ART for that day, we used the pill
burden on the most recent dispensation. In a sub-analysis, we repeated analyses using
a dichotomized measure of being on a single-tablet regimen (STR; i.e., 1 pill vs. > 1 pill
per day). Further, in another sub-analysis, to account for reverse causality, in which
poorer adherence can potentially create treatment resistance and result in the
prescription of complex regimens in second or third line treatment options, we
restricted the sample to individuals who initiated ART after being recruited into the
ACCESS study.
We considered a range of explanatory variables that could confound the
relationship between pill burden and adherence including: age (per year older);
gender (male vs. non-male); ancestry (white vs. non-white); unstable housing (yes vs.
no); participation in addiction treatment (yes vs. no); illicit income generation (yes vs.
no); formal employment (yes vs. no); injection drug use (yes vs. no); alcohol use (< 4
drinks/day vs. ≥ 4 drinks/day); binge drug use, defined as any period of uncontrolled
or higher than usual frequency of drug use (yes vs. no); and incarceration (yes vs. no).
A clinical variable, CD4+ cell count (per 100 cells/mL) was included in the analysis to
account for HIV disease progression. As in previous analyses, we used the mean of
all CD4 cell count observations conducted within the previous 180 days at each
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interview or, if none were available, the most recent observation. All non-fixed
variables were time-updated and referred to the period starting 180 days prior to the
interview.

3.2.4

Statistical analysis
As a first step, we determined the distribution of explanatory characteristics at

the earliest study interview, in addition to recent adherence (≥ 95 vs. <95%), stratified
by daily pill burden (dichotomized at the median of all observations, or >4 vs. ≤4
pills/day). Next, we estimated bivariate statistics for the relationships between
adherence and all explanatory variables over the study period using generalized
linear mixed-effects modelling (GLMM). This method accounts for the correlation
inherent in serial measures from the same individual and across individuals at the
same time point, and can estimate the independent effect of the explanatory variable
of interest on adherence. To prepare a multivariable model, we used an a prioridefined modelling procedure. First, we fit a full model including all explanatory
variables. Using a manual backward approach, we constructed reduced models,
eliminating one variable from the full set of explanatory variables one at a time. The
coefficient values from the full model and each of the reduced models were compared.
We continued this process until the maximum change from the full model exceeded
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5%. This procedure retains secondary covariates with greater relative influence on the
relationship between the outcome and the primary explanatory variable. The same
technique has been used in previous analyses to successfully estimate the relationship
between the outcome of interest and primary explanatory variable [21].

3.3

Results
Between December 2005 and May 2014, 845 eligible individuals were

identified, of whom 770 (91%) were ART-exposed prior to their final study interview,
had complete baseline CD4 and VL data and were included in these analyses. Study
participants included 257 (34%) women, with a median age of 43 years (inter-quartile
range: 37–48), and contributed 5810 interviews over the course of the study period,
equal to 2905 person-years of observations. Of these, 3465 (59.6%) interviews were
characterized by ≥95% adherence in the previous 180 days.
Selected sociodemographic and clinical characteristics, stratified by median
daily pill burden (i.e., > 4 vs. ≤ 4 pills / day) for this analytic sample are presented in
Table 3.1. Of note, at baseline, participants who were prescribed 4 pills per day or less
showed higher levels of optimal adherence to ART (62%) compared to those
prescribed greater than 4 pills per day (47%), reflecting an odds ratio [OR] of 0.54 (95%
confidence interval [95% CI]: 0.40–0.72.)

98

Table 3.1 Baseline characteristics of 770 HIV-positive PWUD in Vancouver, Canada,
stratified by daily pill burden (> 4 pills/day vs. ≤ 4), between December 2005 and May
2014
Characteristic

Pill burden ≤ 4
n = 389, 46 (%)

Pill burden > 4
n = 456, 54 (%)

Odds Ratio
(95% CI)

p-value

ART adherence
< 95%
≥ 95%
Age
Per year older
Gender
Male
Non-male
Ancestry
Non-white
White
Unstable housing a
No
Yes
Addiction treatment a
No
Yes
Illicit income
Generation a
Yes
No
Employment a
No
Yes
Injection heroin a
< Daily
≥ Daily
Injection cocaine a
. < Daily
≥ Daily
Crack smoking a
< Daily
≥ Daily
Cannabis use a
< Daily
≥ Daily

185 (37.7)
306 (62.3)

148 (53.0)
131 (47.0)

1.00
0.54 (0.40–0.72)

< 0.001

44.0 (37.5–48.5)

43.6 (37.7–48.7)

0.99 (0.98–1.02)

0.959

326 (66.4)

187 (67.0)

1.00

165 (33.6)

92 (33.0)

0.97 (0.71–1.33)

0.873

206 (42.0)
285 (58.0)

121 (43.3)
158 (56.7)

1.00
0.94 (0.70–1.27)

0.705

155 (31.6)
336 (68.4)

105 (37.6)
174 (62.3)

1.00
0.76 (0.56–1.04)

0.096

228 (46.4)
263 (53.6)

127 (45.5)
152 (54.5)

1.00
1.04 (77.3–1.39)

0.821

343 (69.9)
148 (30.1)

179 (64.2)
100 (35.8)

1.00
1.29 (0.95–1.77)

0.109

408 (83.1)
83 (16.9)

234 (83.9)
45 (16.1)

1.00
0.95 (0.64–1.41)

0.840

430 (87.8)
60 (12.2)

245 (88.1)
33 (11.9)

1.00
0.97 (0.61–1.52)

0.909

454 (92.7)
36 (7.3)

258 (92.8)
20 (7.2)

1.00
0.98 (0.55–1.72)

0.999

326 (66.4)
165 (33.6)

196 (70.3)
83 (29.7)

1.00
0.84 (0.61–1.15

0.297

375 (76.4)
116 (23.6)

216 (77.4)
63 (22.6)

1.00
0.94 (0.66–1.34)

0.790
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Characteristic

Pill burden ≤ 4
n = 389, 46 (%)

Pill burden > 4
n = 456, 54 (%)

Odds Ratio
(95% CI)

p-value

370 (75.4)
121 (24.6)

215 (77.1)
64 (22.9)

1.00
0.91 (0.64–1.29)

0.661

271 (55.2)
220 (44.8)

166 (59.5)
113 (40.5)

1.00
0.84 (0.62–1.13)

0.257

434 (88.4)
57 (11.6)

253 (90.7)
26 (9.3)

1.00
0.78 (0.48–1.28)

0.397

3.3 (2.1–4.6)

2.8 (1.5–4.2)

0.63 (0.47–0.85

0.002

2009 (2007–2011)

2007 (2006–2009)

0.62 (0.57–0.67)

< 0.001

Alcohol use a
< 4 drinks/day
≥ 4 drinks/day
Binge drug use

a

No
Yes
Incarceration
No
Yes
CD4 cell count
Per 100 cells/mL
Year of observation
Per year later
a

a Variables that are time-updated referring to the last 6 months from the last interview
Note: Some columns may not add up to 100%, as participants may not respond to sensitive questions.
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Crude and adjusted longitudinal estimates of the odds of optimal adherence
for the primary variable (daily dosage of pills) and other secondary variables are
presented in Table 3.2. In bivariable analyses, a greater daily dosage of pills was
negatively associated with achieving ≥95% adherence (Odds Ratio [OR] = 0.85 per
additional pill, 95% CI: 0.81 – 0.88.) In a multivariable model, a greater daily dosage
of pills remained negatively associated with achieving ≥95% adherence (AOR = 0.87
per pill, 95% CI: 0.84–0.91), after adjusting for confounders including age, ancestry,
being engaged in addiction treatment, ≥ daily heroin injection, year of observation,
and alcohol use (R-squared = 0.44).
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Table 3.2 Longitudinal GLMM analysis of daily dosage of pills associated with adherence
to ART among 770 HIV-positive PWUD in Vancouver, Canada
Unadjusted
Characteristic

OR (95% CI)

Pill burden
Per pill
Age
Per year
Gender

Adjusted
p-value

OR (95% CI)

p-value

0.85 (0.81 – 0.88)

< 0.001

0.87 (0.84–0.91)

< 0.001

1.07 (1.05 – 1.08)

< 0.001

1.05 (1.04–1.07)

< 0.001

(Non-male vs. male)

0.65 (0.49 – 0.86)

0.002

Ancestry
(white vs. non-white)
Unstable housing a

1.61 (1.23 – 2.11)

0.001

1.39 (1.06–1.81)

0.015

0.89 (0.75 – 1.05)

0.175

1.55 (1.29 – 1.86)

< 0.001

1.50 (1.25–1.80)

< 0.001

0.62 (0.51 – 0.74)

< 0.001

0.98 (0.80 – 1.19)

0.817
0.52 (0.40–0.68)

< 0.001

(yes vs. no)
Addiction treatment
(yes vs. no)
Illicit income a
2
generation
(yes vs. no)
Employment
(yes vs. no)

a

a

Injection heroin use a
(<Daily vs ≥Daily)
Crack smoking a
(<Daily vs. ≥Daily)

0.47 (0.36–0.62)

< 0.001

0.52 (0.43–0.62)

< 0.001

Cocaine injection a
(<Daily vs. ≥Daily)
0.68 (0.51–0.90)
0.007
a
Cannabis use
(<Daily vs. ≥Daily)
0.94 (0.76–1.15)
0.549
a
Alcohol use
(yes vs. no)
0.75 (0.63 – 0.90)
0.002
0.81 (0.67–0.97)
0.026
a
Binge drug use
(yes vs. no)
0.71 (0.62 – 0.82)
< 0.001
Incarceration a
(yes vs. no)
0.70 (0.52 – 0.92)
0.013
CD4 cell count
per 100 cells
1.30 (1.24 – 1.36)
< 0.001
Year of observation
Per year later
1.13 (1.12–1.13)
< 0.001
1.03 (1.03–1.03)
< 0.001
a Variables that are time-updated referring to the last 6 months from the last interview; OR: Odds Ratio;
CI: Confidence Interval
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Table 3.3 presents crude and adjusted longitudinal estimates for the secondary
analysis of the odds of optimal adherence for once-a-day STR versus regimens with
more pills per day. In an adjusted model, individuals prescribed once-a-day STR
regimens were 39% more likely to achieve optimal adherence than individual on nonSTR once-a-day regimens (AOR = 1.39, 95% CI: 1.07 – 1.80), after adjustment for ≥ daily
heroin injection, alcohol use and CD4 cell count.
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Table 3.3 Longitudinal GLMM analysis of pill burden (once vs. ≥ once/day) associated
with adherence to ART among 770 HIV-positive PWUD in Vancouver, Canada
Unadjusted
Characteristic
Pill burden
Once vs. ≥ once/day
Age
Per year
Gender
(non-male vs. male)

OR (95% CI)

Adjusted
p-value

1.43 (1.10 – 1.85)

0.007

1.07 (1.05 – 1.08)

<0.001

0.65 (0.49 – 0.86)

0.002

OR (95% CI)
1.39 (1.07–1.80)

p-value
0.013

Ancestry
(white vs. non-white)
1.61 (1.23 – 2.11)
0.001
Unstable housing a
(yes vs. no)
0.89 (0.75 – 1.05)
0.175
Addiction treatment a
(yes vs. no)
1.55 (1.29 – 1.86)
<0.001
a
Illicit income generation
(yes vs. no)
0.62 (0.51 – 0.74)
<0.001
a
Employment
(yes vs. no)
0.98 (0.80 – 1.19)
0.817
a
Heroin injection
(≥Daily vs. <daily)
0.47 (0.36–0.62)
< 0.001
0.49 (0.38–0.65)
< 0.001
Crack smoking a
(≥Daily vs. <daily)
0.52 (0.43–0.62)
< 0.001
Cocaine injection a
(≥Daily vs. <daily)
0.68 (0.51–0.90)
< 0.001
a
Cannabis use
(≥Daily vs. <daily)
0.94 (0.76–1.15)
0.549
a
Alcohol use
(yes vs. no)
0.75 (0.63 – 0.90)
0.002
0.77 (0.64–0.92)
0.004
a
Binge drug use
(yes vs. no)
0.71 (0.62 – 0.82)
<0.001
Incarceration a
(yes vs. no)
0.70 (0.52 – 0.92)
0.013
CD4 cell count
per 100 cells
1.30 (1.24 – 1.36)
<0.001
1.29 (1.23–1.35)
< 0.001
Year of observation
Per year
1.13 (1.12–1.13)
< 0.001
a Variables that are time-updated referring to the last 6 months from the last interview; OR: Odds Ratio;
CI: Confidence Interval
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Finally, in a sub-analysis to address the possibility of reverse causation (i.e.,
that left-censored poorer adherence caused treatment failure leading to the
prescription of regimens with greater pill burden), we repeated the main analysis
restricted to 118 individuals who first initiated ART after being recruited into the
cohort. In this sub-analysis, a greater daily dosage of pills was significantly associated
with suboptimal adherence in crude analysis (Odds Ratio [OR] = 0.83 per additional
pill, 95% CI: 0.77 – 0.89). In a multivariable model, a greater daily dosage of pills
remained significantly associated with suboptimal adherence (Adjusted Odds Ratio
[AOR] = 0.89 per additional pill, 95% CI: 0.82 – 0.96), after adjusting for age, ancestry,
being engaged in addiction treatment, ≥ daily heroin injection, year of observation,
and alcohol use.

3.4

Discussion
In this longitudinal study investigating the relationship between daily pill

burden and adherence to ART among PLWH who use drugs in Vancouver, Canada,
the results demonstrate that a greater number of pills prescribed per day was
independently associated with a lower likelihood of achieving optimal adherence to
ART. In a secondary multivariable analysis, use of once-a-day single-tablet regimens
was associated with higher rates of optimal adherence to ART. Additionally, a greater
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number of pills was associated with lower likelihood of achieving optimal adherence
to ART in participants who newly initiated treatment. Therefore, daily pill burden
was significantly associated with suboptimal adherence to HIV treatment among
HIV-positive PWUD who were both treatment-naïve and treatment-experience in this
study.
Previous studies that have examined the role of pill burden on adherence levels
among individuals receiving ART have reported inconclusive results [223-230]. For
example, in contrast to our findings, a 7-year retrospective study in Spain has found
that a greater daily pills was not significantly associated with adherence to ART,
potentially due to the high quality of care received in which adherence support was
provided to patients accessing care, as noted by study authors [229]. Additionally, a
meta analyses has demonstrated that adherence levels differed between groups
receiving once who were treatment-naïve and treatment-experience, as such that
adherence rates were lower in the latter group [226]. While inconsistencies are
potentially explained by the different methods used to assess adherence, previous
studies may have been limited by the lack of consideration of substance use and
PWUD in analyses. Given potentially important considerations for PWUD in relation
to achieving ART adherence [217], including significant social and structural barriers
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to accessing and sustaining optimal HIV care, previous studies may therefore not be
generalized to PWUD.
Despite the current availability of STR to promote adherence when taking
medication [236], remarkably little work has been done to assess the potential
importance of medication-related factors among diverse key affected populations.
PWUD are a population that could particularly benefit from advances in ART
medication, and the current study provides evidence to inform treatment guidelines
and efforts to scale up ART among PWUD to support optimal outcomes among this
population. The findings point to the possibility of improving ART adherence using
simplified or single-tablet ART regimens. In the secondary analyses, we observed that
the effect of STR regimens on optimal adherence was independent of patterns of both
binge drug use and alcohol use, suggesting that scaling up access to once-a-day
regimens could mitigate the well-described negative impact of substance use on
suboptimal HIV treatment outcomes [216]. The findings support the evaluation of
STR-based interventions to promote ART adherence among PWUD facing multiple
barriers to optimal adherence.
Few studies have examined adherence to ART and dosing requirements in the
context of substance use. In one qualitative study involving people using injection and
non-injection drugs, participants reported that irregular lifestyles caused difficulty
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accommodating their ART regimen into their schedules, particularly when prescribed
thrice-a-day dosing [138]. Treatment adherence is further complicated by the lack of
consideration by physicians of an individual’s behavioral and social conditions by
prescribing complex regimens [47]. A prospective cohort study evaluating ART
adherence among HIV-infected individuals with alcohol and other substance use
issues showed that use of drugs or alcohol in the previous 30 days was associated with
poorer adherence [217]. As essential as it is to promote treatment for substance use
disorders among HIV-infected individuals with persistent drug and alcohol use, it is
also important for ART regimen decisions to be tailored to patients’ daily activities
and exposures by reducing regimen complexity as much as possible.
The problem of pill burden in the management of HIV treatment for PWUD is
heightened in the presence of other co-morbidities including viral hepatitis,
tuberculosis and mental illness [202]. Among those who inject drugs, co-infection of
HIV and hepatitis C (HCV) global prevalence is estimated at 82.4%, which accounts
for more than half of the 2.3 million people who are HIV-HCV infected worldwide
[237]. The risk of disease progression into advanced stages is even higher among
individuals with HIV-HCV co-infections, making the coordination of HCV treatment
as important as HIV management [238]. PWUD are also at high risk of contracting
tuberculosis due to increased risk for incarceration where such settings are prone to
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poor ventilation and overcrowding [239]. Failure to adhere to ART is also associated
with interrupted treatment for depression; a condition that is common among
individuals with substance use problems [240]. In summary, co-treatment of HIV,
viral hepatitis, tuberculosis and mental illness contribute to the overall pill burden of
HIV-positive PWUD, lending further weight to the need to evaluate the use of
simplified, single-tablet, or innovative ART forms to improve treatment adherence.
A range of studies have investigated the potential impact of adherence
interventions on adherence to ART among HIV-positive PWUD [169]. For example,
the implementation of directly administered ART (DAART) through observed
ingestion of ART medication at clinical settings has been shown to improve adherence
among PWUD, however, the same effects were not sustained once DAART was
discontinued [94]. Overall, such intervention does not only result in short term
outcomes but can also be costly for countries with limited resources [241]. In view of
this evidence, the benefits of medication simplification in improving treatment
outcomes among PWUD deserve closer attention in addition to existing adherence
interventions.
This research has several limitations to note. First, while the cohort was
recruited using community-based methods, we cannot conclude it is necessarily
representative of PLWH who use drugs in this setting or others. Second, several
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explanatory variables such as injection and binge drug use, alcohol consumption and
incarceration were derived from participant self-report. Social desirability bias might
generate under-reporting of these stigmatized exposures. However, this outcome of
interest was ascertained through administrative data and we do not believe
individuals differentially self-reported explanatory variables based on adherence or
pill burden. Finally, adherence measurement based on dispensation data from the
pharmacy does not necessarily ensure consumption of the medications. Nevertheless,
we emphasize that this method of measuring adherence has been shown to predict
virologic response and mortality [234, 235].

3.5

Conclusion
In conclusion, these results showed that a greater number of ART pills per day

was negatively associated with the likelihood of achieving optimal medication
adherence and that use of once-a-day STR was associated with higher rates of optimal
adherence to ART among PWUD living with HIV in a setting of universal no-cost
healthcare. These results suggest that evaluating efforts to minimize pill burden and
promote the use of simpler regimens to improve ART adherence should be prioritized
within the context of HIV care for PWUD. Although complex regimens are often
required for patients with long treatment histories and extensive comorbidities, the
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findings from this study also suggests that patients with more demanding regimens
(in terms of pill burden or dosing frequency) require additional support to achieve
optimal adherence. Given the challenges that many HIV-positive PWUD face in
adhering to their medication in many settings worldwide, novel strategies based on
medication simplification could contribute to ongoing efforts to scale-up ART to
eliminate HIV-associated morbidity, mortality and viral transmission.
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Chapter 4: Co-dispensation of low-barrier methadone maintenance
therapy (MMT) and antiretroviral therapy (ART) linked to improved
ART adherence among HIV-positive people who use illicit drugs in a
Canadian setting

4.1

Introduction
The use of antiretroviral therapy (ART) is a central part of global efforts to

control the HIV pandemic by reducing viral transmission rates and HIV-related
morbidity and mortality among people living with HIV (PLWH) [242]. On the
individual level, the effectiveness of the seek, test, treat and retain approach relies on
high levels of adherence to ART to ensure durable plasma HIV-1 RNA viral load (VL)
suppression [243]. Among people who use drugs (PWUD), there are longstanding
concerns that this group may be less likely to achieve optimal adherence to ART [3],
as a result of both behavioural and social-structural factors such as untreated
substance

use

disorders,

poor

healthcare

utilization

and

socio-economic

marginalization, including unmet subsistence needs [31, 57, 244].
Due to its beneficial effects on the health and well-being of people with opioid
use disorder, methadone maintenance therapy (MMT) is a vital component of a
comprehensive HIV care package for HIV-positive PWUD with opioid use disorder
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[95]. The use of this long-acting synthetic opioid as opioid agonist treatment (OAT)
has been clearly linked to reductions in illicit opioid use and high-risk injection
practices as well as improved engagement in addiction care [245]. Further, lowthreshold MMT, where reducing barriers to MMT is supported through the
dispensation of MMT in community settings or the provision of take-away dosing,
has been associated with achieving optimal ART adherence, which in turn is strongly
linked to positive immunologic and virologic outcomes [246, 247]. Beyond its
stabilizing effect on opioid use patterns [248], the positive association between MMT
use and outcomes from ART can be partly explained by the role of MMT as an
important point of contact which facilitates entry into HIV care through HIV testing
and referral services [184, 249]. Effective service delivery that meets the needs of
PWUD may similarly involve strong collaboration between HIV and addiction
specialists.
In current health systems, many care models for HIV-positive PWUD have
emphasized the integration of HIV care and treatment for substance use disorder
(SUD) to ensure that the clinical management of HIV enhances health outcomes
among this population [140, 141, 158, 250]. Previously described elements of
integration include screening for SUD or HIV at either facility, combining screening
with an established referral mechanism, cross training of specialists, integrating care
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under the same management team, as well as integrating care into community or
residential settings [94, 139, 190, 194, 196]. Overall, these coordination processes are
significant steps towards achieving a fully comprehensive integrated healthcare
model for PWUD living with HIV.
Despite high-profile calls for an integrated approach for treatment of SUD and
concurrent HIV infection [158], existing studies on co-dispensation of treatment
medications has mainly focused on integrated care at a single location and the use of
MMT with directly administered antiretroviral therapy (DAART) [93, 94, 251], a
strategy to promote ART uptake and adherence in which a health worker dispenses
and observes a patient taking daily doses of ART. Notably, there has been a gap in
understanding the longitudinal effect of co-dispensation of ART and MMT on ART
adherence among PWUD using data from real-world settings such as those with
multiple low-barrier dispensation outlets in the community as a part of regular
clinical care, distinct from DAART strategies. In the current study, we therefore
sought to assess the potential impact of ART-MMT co-dispensation at the same facility
across low-threshold dispensation outlets on adherence to ART among HIV-positive
PWUD in Vancouver, Canada, where all persons living with HIV are entitled to access
free ART as a part of a universal no-cost healthcare system. We hypothesized that co-
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dispensation of MMT and ART at the same facility would be associated with greater
odds of achieving ≥95% adherence among HIV-positive PWUD.

4.2
4.2.1

Methods
Study design
In this study, we used data from the AIDS Care Cohort to evaluate Exposure

to Survival Services (ACCESS), a prospective observational cohort of HIVseropositive PWUD in Vancouver, Canada, linked to the Drug Treatment Program
(DTP), a provincial registry operated by the British Columbia Centre for Excellence in
HIV/AIDS. For a full description of the ACCESS study and DTP program,
please refer to section 3.2.1 of this dissertation.

4.2.2

Study sample
The analytic sample of the current study was restricted to ART-exposed

individuals (i.e., all interview periods from participants with at least one day of ART
dispensation in the previous six months). Also, to ensure a sample possessing
characteristics relevant to the central research question of the relationship between
MMT and ART co-dispensation, characterized by the receipt of both ART and MMT
at the same facility across multiple low-threshold dispensation outlets, we further
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restricted to all individuals who ever reported engagement with MMT during the
study period. Participants who reported being in the maximally assisted therapy
(MAT), a low-barrier program which promotes ART adherence by implementing
support strategies such as housing assistance and ART management, were excluded.

4.2.3

Variable selection
The primary outcome of interest was adherence to ART in the 180-day period

prior to each study interview. Adherence was calculated as the number of days for
which ART was dispensed in the last 180 days from pharmacy records, divided by the
number of days since the participant had initiated ART, to a maximum of 180 days.
Consistent with previous analyses [21, 176], this measure was dichotomized at 95%.
Notably, in previous studies, we have shown that optimal adherence using pharmacy
refill data is strongly associated with both HIV VL suppression and survival [235].
The main explanatory variable of interest in these analyses was MMT and ART codispensation (yes vs. no) in the last six months. Information on MMT dispensation
locations was based on the interview question: “Which pharmacy administers your
methadone?” a new questionnaire item added to the ACCESS study instrument in
2012. In Vancouver, Canada, HIV-positive PWUD have access to low-barrier
community-based MMT and universal no-cost ART. Authorized pharmacies such as
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general hospitals and medical centers treating HIV-positive individuals may deliver
ART medication to community pharmacies, physicians’ offices or other health care
facilities for further dispensation. MMT, prescribed by licensed primary care
physicians under the provincial healthcare program, can also be dispensed at these
locations [135]. For the specific purposes of this study, responses from interviews were
newly coded and matched with data on ART dispensing locations elicited from the
DTP using the DTP data entry closest to the date of follow up interview date.
To estimate the independent effect of MMT-ART co-dispensation on ART
adherence, we also selected several potential confounders for inclusion in
multivariate models based on findings from previous research [54, 252], including:
age (per year older); gender (male vs. non-male); ancestry (white vs. non-white);
unstable housing (yes vs. no); education (≥ high school diploma vs. < high school
diploma); recent incarceration (yes vs. no); regular, temporary or self- employment
(yes vs. no); informal and prohibited income generation, including sex work, illegal
income generation such as theft, drug dealing, as well as informal street-based income
sources such as car window washing or informal recycling (yes vs. no); heroin
injection or non-injection use (≥ daily vs. < daily); cocaine injection or non-injection
use (≥ daily vs. < daily); crack smoking (≥ daily vs. < daily); cannabis use (≥ daily vs. <
daily); heavy alcohol use, defined as more than 4 drinks a day (yes vs. no); hepatitis
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C virus antibody (positive vs. negative). To account for HIV disease progression, we
included CD4+ cell count (per 100 cells/mL), calculated as the mean of all observations
collected within the six-month follow-up period or, if none, the most recent
observation. All non-fixed variables were time-updated and referred to the six-month
period prior to the follow-up interview, with the exception of age, gender, ancestry
and education.

4.2.4

Statistical analyses
First, we examined the distribution of all explanatory variables at baseline, in

addition to recent ART adherence (≥ 95 vs. <95%), stratified by MMT-ART without codispensation and MMT-ART co-dispensation, using Pearson’s χ-square for
categorical variables and Wilcoxon rank-sum for continuous variables. We also
quantified the magnitude of multicollinearity using the variance inflation factor.
Subsequently, we produced multivariable models using an a priori-defined
modelling procedure. To build each multivariable model, we first examined bivariate
relationship between each variable and the outcome of interest, using a generalized
linear mixed model (GLMM). We then fit a full model including the primary
explanatory variable and all secondary explanatory variables that were associated
with ≥ 95% adherence in bivariate analyses at p-value < 0.10. Next, we constructed
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reduced models by using a backward approach, eliminating explanatory variables
that produced the smallest relative change in the MMT-ART co-dispensation
coefficient. We continued this process until the minimum change in the coefficient of
the primary independent variable of interest from the full model exceeded 5%. As in
previous analyses, we produced a final model that retains explanatory variables with
the greatest relative influence on the relationship between the main explanatory
variable and outcome of interest [21] (Full analysis is demonstrated in Appendix C).
A sub-analysis was performed to account for the non-randomized nature of
observational data. We constructed a marginal structural model weighted using the
inverse probability of treatment (IPTW) method by measuring the causal effect of a
time-dependent exposure [253, 254]. Based on a randomization assumption, marginal
structural models assume that among individuals who are identical with respect to
measured covariates, the observed adherence of individuals who are exposed to the
primary explanatory variable is representative of the counterfactual adherence [254].
This model adjusts confounders for the effect of ART-MMT co-dispensation and
selection bias, with each observation weighted by the inverse of the probability of the
observed exposure level given the observed value of the confounders [255]. In this
analysis, we reported stabilized weights as this approach increases statistical
efficiency by attaining lower variance in estimators [255]. To find stabilized weights,
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we defined the numerator as time-fixed covariates including age, gender, ancestry
and education, and denominator as both time-fixed and the observed time-varying
covariates. Finally, we used GLMM to estimate the effect of MMT-ART codispensation on adherence levels, adjusting for the stabilized weights. The same
technique has been used in previous analyses in this setting to successfully estimate
the relationship between the outcome of interest and primary explanatory variable
using a marginal structural model [256]. All statistical analyses were conducted using
R version 1.0.143.

4.3

Results
Between June, 2012 and December, 2017, 345 eligible individuals were

identified, of whom 190 (55.1%) had achieved ≥95% adherence at baseline. Study
participants included 145 (42.0) non-males, with a median age of 45.8 years (interquartile range: 39.8 – 51.9 years), and contributed 1690 observations over the course
of the study period. Baseline sociodemographic and clinical characteristics as well as
levels of ART adherence, stratified by MMT-ART without co-dispensation and MMTART co-dispensation for this analytic sample are presented in Table 4.1.
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Table 4.1 Baseline characteristics of 345 HIV-positive PWUD in Vancouver, Canada,
stratified by MMT-ART dispensation, between June 2012 and December 2017

Characteristic
ART adherence
< 95%
≥ 95%
Age
median (IQR)
Gender
Male
Non-male
Ancestry
White
Non-white
Unstable housing a
Yes
No
Education a
≥ High School
< High School
Recent incarceration a
Yes
No
Employment a
Yes
No
Prohibited income a
Yes
No
Heavy alcohol use a
Yes
No
Heroin use a
≥ Daily
< Daily

Total
N = 345

136 (39.4)
190 (55.1)
45.8 (39.8 –
51.9)

MMT-ART
Non-CoDispensation
n = 224 (64.9%)
95 (42.4)
110 (49.1)
46.7 (39.9 – 51.9)

MMT-ART
Co-Dispensation
n = 121 (35.1%)

p - value

41 (33.9)
80 (66.1)

0.037

44.7 (39.6 – 51.8)

0.381

198 (57.4)
145 (42.0)

135 (60.3)
87 (38.8)

63 (52.1)
58 (47.9)

0.147

186 (53.9)
159 (46.1)

121 (54.0)
103 (46.0)

65 (55.9)
56 (44.1)

0.999

240 (69.6)
101 (29.3)

144 (64.3)
78 (34.8)

96 (79.3)
23 (19.0)

0.003

154 (44.6)

100 (44.6)

54 (44.6)

0.999

181 (52.5)

117 (52.2)

64 (52.9)

23 (6.7)
321 (93.0)

20 (8.9)
204 (91.1)

3 (2.5)
117 (96.7)

0.041

59 (17.1)
285 (82.6)

39 (17.9)
178 (81.7)

20 (15.7)
107 (84.3)

0.704

148 (42.9)
197 (57.1)

95 (42.4)
129 (57.6)

53 (43.8)
68 (56.2)

0.893

25 (7.2)
320 (92.8)

16 (7.1)
208 (92.9)

9 (7.4)
112 (92.6)

0.999

54 (46.4)
290 (53.4)

41 (18.3)
182 (81.3)

13 (10.7)
108 (89.3)

0.088
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Characteristic

Cocaine use a
≥ Daily
< Daily
Crack use a
≥ Daily
< Daily
Cannabis use a
≥ Daily
< Daily
Hepatitis Ca
Yes
No
CD4 count
(cells/mL)
median (IQR)

Total
N = 345

MMT-ART
Non-CoDispensation
n = 224 (64.9%)

MMT-ART
Co-Dispensation
n = 121 (35.1%)

p - value

27 (7.1)
316 (92.0)

16 (26.1)
206 (73.5)

11 (9.1)
110 (90.9)

0.682

67 (19.4)
277 (80.3)

46 (20.5)
177 (79.0)

21 (17.4)
100 (82.6)

0.556

70 (20.3)
275 (79.7)

50 (22.3)
174 (77.7)

20 (16.5)
101 (83.5)

0.256

320 (92.8)
25 (7.2)

207 (92.4)
17 (7.6)

113 (93.4)
8 (6.6)

0.907

380 (250 – 580)

370 (230 – 600)

0.808

380 (245 – 589)

a Variables that are time-updated referring to the last 6 months from the last interview
Note: Some columns may not add up to 100%, as participants may not respond to sensitive
questions.
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Unadjusted and adjusted longitudinal estimates of the odds of optimal ART
adherence for the primary explanatory variable (MMT-ART co-dispensation, yes vs.
no) and other secondary variables in a multivariable GLMM are presented in Table
4.2. In bivariable analyses, MMT-ART co-dispensation was positively associated with
achieving ≥95% adherence (Odds Ratio [OR] = 1.52, 95% Confidence Interval [95% CI]:
1.23 – 1.90). In the final multivariable model, MMT-ART co-dispensation remained
positively associated with achieving ≥95% adherence (Adjusted Odds Ratio [AOR] =
1.56, 95% CI: 1.26 – 1.96) after adjusting for gender.
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Table 4.2 Longitudinal GLMM analysis of MMT-ART co-dispensation associated with ART
adherence among 345 HIV-positive PWUD in Vancouver, Canada
Characteristics

Unadjusted
OR (95% CI)

MMT-ART
Co- Dispensation a
(yes vs. no)

Adjusted

p-value

1.52 (1.23 – 1.90)

<0.001

1.02 (1.01 – 1.04)

<0.001

1.31 (1.05 – 1.62)

0.016

1.27 (1.03 – 1.58)

0.026

1.02 (0.81 – 1.29)

0.845

1.14 (0.92 – 1.41)

0.238

0.75 (0.44 – 1.29)

0.288

1.07 (0.81 – 1.41)

0.648

0.68 (0.55 – 0.84)

<0.001

0.54 (0.37 – 0.78)

0.001

0.61 (0.46 – 0.82)

<0.001

(≥ daily vs. < daily)
Daily crack use a

1.34 (0.90 – 2.02)

0.160

(≥ daily vs. < daily)

0.57 (0.43 – 0.75)

<0.001

1.36 (1.03 – 1.81)

0.034

0.90 (0.52 – 1.50)

0.689

Odds Ratio (95% CI)

p-value

1.56 (1.26 – 1.96)

<0.001

1.36 (1.10 – 1.70)

0.005

Age b
Per year
Gender b
(male vs. non-male)
Ancestry

b

(white vs. non-white)
Unstable housing

a

(yes vs. no)
Education

b

(higher vs. <high school)
Recent incarceration
(yes vs. no)
Employment a
(yes vs. no)
Prohibited income
(yes vs. no)

a

a

Heavy alcohol use a
(yes vs. no)
Daily heroin use a
(≥ daily vs. < daily)
Daily cocaine use

a

Daily cannabis use a
(≥ daily vs. < daily)
Hepatitis C

a

(yes vs. no)
CD4 a

per 100 cells
1.07 (1.03 – 1.12)
<0.001
a Variables that are time-updated referring to the last 6 months from the last interview; OR: Odds Ratio; CI:
Confidence Interval

124

Table 4.3 presents comparisons of results from unweighted and weighted
estimates of the effect of MMT-ART co-dispensation on ≥95% adherence. The
marginal structural model using IPTW to adjust for stabilized weights has
demonstrated that participants with MMT-ART co-dispensation were 1.48 (95% CI:
1.15 – 1.80) times more likely to achieve ≥95% adherence to ART than those whose
MMT-ART was not co-dispensed.

Table 4.3 Regression analyses on the association between MMT-ART co-dispensation and
ART adherence among 345 HIV-positive PWUD in Vancouver, Canada
Model Specification
Unweighted estimates
Unadjusted, generalized linear model
Adjusted, generalized linear model*
Weighted estimates
Marginal structural model with inverse
probability of treatment weights (IPTW)
OR: Odds Ratio; CI: Confidence Interval

4.4

Measure of effect
[OR (95% CI)]

p-value

1.52 (1.23 – 1.90)
1.56 (1.26 – 1.96)

<0.001
<0.001

1.48 (1.15 – 1.80)

0.001

Discussion
In the current longitudinal study investigating the relationship between MMT-

ART co-dispensation on adherence to ART among HIV-positive PWUD in a setting
with low-barrier MMT dispensation and no-cost ART, we found that dispensation of
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MMT-ART within the same facility was independently associated with a higher
likelihood of achieving optimal adherence to ART. The positive association between
MMT-ART co-dispensation and optimal adherence to ART was observed in both
multivariable statistical approaches that were applied.
These results are consistent with findings from other studies that highlight the
advantages of MMT delivery in conjunction with ART. One such advantage is the fact
that daily ingestion of MMT provides an opportunity for DAART in MMT settings. A
clinical trial has demonstrated that the decrease in adherence levels associated with
opioid use was eliminated among participants randomized to DAART receiving one
dose of ART concurrent with their daily MMT [251]. Nevertheless, the benefits of
DAART may not represent the larger population of HIV-positive PWUD, particularly
for individuals who are not participating in a DAART program or stabilized MMT
patients who receive take-home doses. Additionally, despite the benefits of DAART
on ART adherence for PWUD receiving MMT, effects were not sustained once the trial
was finished [199], and concerns have been raised about the costs, convenience and
practicality of DAART programs for both patients and healthcare providers [257].
While these studies highlight the benefits of DAART in an MMT-ART coadministration approach, the study has the advantage of using longitudinal
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observational data assessing routine access to both MMT and ART among PWUD in
community-based settings, which are less resource intensive than DAART programs.
Several studies have documented the benefits of integrated healthcare that
incorporates SUD treatment and HIV care for PWUD. In Ukraine, participants
enrolled in a fully co-located integrated model that included on-site provision of OAT
and HIV screening and treatment were more likely to receive ART, with higher
health-related quality of life scores [196]. Additionally, in one cross-sectional study in
the United States, the coordination of multiple services, including provision of
referrals to substance use and assistance to address social needs, further increased
accessibility to ART [140]. Further, adherence counselling sessions using motivational
interviewing and cognitive-behavioral therapy offered to patients in a MMT clinic
with on-site provision of ART through a DAART program were positively associated
with adherence to ART [189]. Overall, these studies reflect the stabilizing effect of
OAT that facilitates the implementation of comprehensive care to ensure HIV-positive
PWUD receive adequate support to adhere to treatment [163]. Despite the emphasis
on the co-location of health and non-health services, to my knowledge little work has
assessed the possible causal relationship between co-dispensation of OAT and HIV
medication on ART adherence levels among PWUD. Whereas other studies have
emphasized integrated services at a single location, accompanied by adherence
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interventions [189, 190], the study considered medication dispensation as an essential
element of service delivery. This points to the possibility of increasing accessibility to
ART by filling out medication prescriptions at facilities other than main medical
centres where treatment is initiated.
Focus group discussions in several qualitative studies have elicited useful
information from the perspectives of PWUD and healthcare providers on structural
barriers to access to ART and OAT medication relevant to the findings [250]. For
example, PWUD reported the inconvenience of travelling to different places to fill
prescriptions and long waiting times for medication due to increased workloads
among healthcare providers in settings with comprehensive HIV and OAT care [258,
259]. Additionally, MMT providers reported that administering HIV care in their
clinics—including ART initiation, regimen and dosage selection, as well as side-effect
management—can be a challenge due to the lack of expertise [258]. Notably, the
current study offers insights on the possibility of a simpler integrated approach
through MMT-ART co-dispensation to promote accessibility among patients and
reduce the burden on healthcare systems. Decentralizing HIV and OAT treatment
delivery could include community-based distribution settings and the potential
engagement of peer workers to mitigate the effects of stigma and discrimination often
experienced by PWUD [194, 260]. Nevertheless, it is important to note that in some

128

countries, the procurement of ART can only be done through official bodies such as
HIV treatment centers and may not be widely distributed to less centralized facilities
[261]. Although co-dispensation remains a significant challenge, it is worthwhile to
consider its function in effectively integrating care in light of existing concerns of the
complexities in managing both HIV and SUD, as demonstrated in this study.
This study has several limitations to note. First, these findings may not be
generalized to HIV-positive PWUD in this or other settings since the ACCESS cohort
was recruited using community-based methods and not random sampling. Second,
several explanatory variables, such as methadone dispensation, illicit drug use
practices, alcohol intake and recent incarceration, were derived from participant selfreport, potentially introducing recall or social desirability bias into the data. However,
the outcome of interest was ascertained using administrative data and there is no
reason to believe that participants differentially self-reported explanatory variables
based on ART adherence levels. Finally, since the exact date of MMT dispensation is
not available, it could not be determined if co-dispensation of MMT and ART took
place on the same day. However, there was an attempt to address this by selecting
ART dispensation location information closest to the interview date.
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4.5

Conclusion
Our results demonstrate that MMT-ART co-dispensation was positively

associated with the likelihood of achieving optimal adherence to ART among PWUD
living with HIV in a setting of universal no-cost healthcare and low-barrier to MMT.
These results shed light on the value of co-dispensation of HIV and substance use
treatment in integrated care models designed for members of a key affected
population that experiences multiple challenges to adhere to medication. Efforts to
implement co-dispensation in treatment plans could contribute towards a more
patient-centered care system, such that the services across sectors are aligned around
the needs of PWUD. Co-dispensation of MMT and ART should be considered as an
essential component of HIV care among individuals with HIV infection and
concurrent opioid addiction to reduce morbidity and mortality rates, contribute to
efforts to curb viral transmission and support seek, test, treat and retain focused
programs for key affected populations.
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Chapter 5: Material insecurity and adherence to antiretroviral therapy
(ART) among HIV-positive people who use illicit drugs in Vancouver,
Canada: Role of institutions

5.1

Introduction
There is compelling evidence that poverty disproportionately affects health,

with significant evidence documenting poorer health outcomes among populations
living in poverty in both resource-limited and developed settings [262]. People living
with HIV (PLWH) and people who use illicit drugs (PWUD) are two overlapping
populations who commonly face the challenges of poverty and its adverse effect on
health [143]. In the case of HIV infection, although treatment with combination
antiretroviral therapy (ART) has been shown to effectively suppress plasma HIV-1
RNA viral loads in PLWH and stall disease progression, HIV-positive PWUD
continue to experience poor HIV care outcomes, resulting in lower rates of optimal
exposure to ART [3, 42]. In conditions of socioeconomic marginalization, whereby
traditional economic opportunities are limited, PWUD may engage in illegal and
prohibited income generation activities, including sex work and drug dealing [263].
Involvement in these types of income generating activities may limit engagement in
HIV care, further exacerbating health inequities in HIV treatment outcomes [57].
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Analyses of poverty and health are commonly dominated by income-based
measures despite well-known limitations in this approach, including variations in
living expenses across cities [264]. Further, income has a complex association with
illicit drug use as higher income among PWUD has been found to be associated with
more frequent drug use and greater risk of drug-related harms [265]. This suggests
that income alone may not sufficiently capture conditions of socioeconomic
marginalization and material hardship that people living in poverty who use illicit
drugs can face [266]. Despite its potential to provide a more nuanced understanding
of resource scarcity, to our knowledge, material security—a concept encompassing
access to individual necessities, including housing, food and economic resources—
has not been used to assess the relationship between poverty and HIV treatment
outcomes among HIV-positive PWUD. Further, we are unaware of any analysis
among PWUD that has assessed the longitudinal relationship between material
security and the likelihood of achieving optimal adherence to ART.
How individuals engage with different types of institutions and the resulting
impact on material security is key consideration in understanding the poverty –
material security – HIV treatment outcome nexus. For example, institutions that
provide social supports, such as food subsidies, housing assistance or healthcare, may
mitigate the material impacts of poverty [267]. Although the impacts of varying
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institutional exposures, such as incarceration and engagement in substance use
treatment facilities, on health outcomes among PWUD have been well documented
[31], to our knowledge very few studies have examined the role of institutional
environments on material security in this population. While previous research among
PWUD found an association between inadequate material resources and different
income sources, including employment, public assistance and illegal activity [268],
this research pointed to a need to expand analyses of the role of these and other
institutional factors.
Poverty rates in British Columbia, Canada are consistently among the highest
in the country, with over 13% of individuals in the province living below the poverty
line [269]. The Downtown Eastside in Vancouver, British Columbia is an urban
neighborhood with high levels of illicit drug use, HIV infection and HIV-related
mortality [270]. Poverty rates in this geographic area are high, with additionally
heightened risk of poor living conditions and homelessness [271]. In the current study,
using data from a long-running prospective cohort study of PWUD in a setting with
free access to HIV care, we sought to extend research on material security among
PWUD to examine factors associated with material security in this population,
including a range of institution-specific variables of theorized relevance to material
security. We additionally sought to assess the relationship between material security
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and adherence to ART, taking into consideration individual engagement with
institutions with high theoretical relevance to both material security and associated
outcomes. We hypothesized that, (1) high levels of material insecurity associated with
correctional facilities and poor engagement with social support systems as well as
healthcare institutions are present in a population of HIV-positive PWUD; and (2)
material insecurity is associated with lower likelihood of achieving optimal adherence
to ART among HIV-positive PWUD. The implications of material insecurity for HIV
care among PWUD may be implicated in efforts to identify public health strategies
that could mitigate disparities in adherence to ART.

5.2
5.2.1

Methods
Study design
In this study, we used data from the AIDS Care Cohort to evaluate Exposure

to Survival Services (ACCESS), a prospective observational cohort of HIVseropositive PWUD in Vancouver, Canada, linked to the Drug Treatment Program
(DTP), a provincial registry operated by the British Columbia Centre for Excellence in
HIV/AIDS. For a full description of the ACCESS study and DTP program, please
refer to section 3.2.1 of this dissertation.
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5.2.2

Study sample
For this study, we restricted the analytic sample to ART-exposed periods, or all

interviews following an individual’s earliest dispensation of ART prior to the study
period end date. Questions on material security were added to the ACCESS study
instrument in June 2014, and we therefore additionally restricted the sample to ARTexposed participants who were followed up between June 2014 and December 2017,
treating the first study visit after June 1, 2014 as the study baseline.

5.2.3
5.2.3.1

Variable selection and statistical analysis
Analysis of factors associated with material security
We conducted two groups of analyses: the first examining material security in

the study population and the second to identify potential associations between
material security and HIV treatment outcomes. Critical to this analysis is self-reported
material security, determined by a 18-item scale, modified from the 30-item Family
Resource Scale [268, 272, 273] for suitability in the current study population. The
modified 18-item version has been validated among PWUD in New York [268]. At
each study interview, participants were asked whether they had adequate access to a
series of material resources in the last six months (i.e., since the time of the last study
interview), including having food, adequate shelter, sufficient money for various
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expenditures and access to a range of services (Appendix D1). Responses were based
on a 5-point Likert scale with higher scores indicating better access to resources;
scored as 1) never, 2) occasionally, 3) sometimes, 4) usually and 5) always having
access. An overall material security score was generated by taking the mean of all 16
questions, with higher scores indicate better levels of material security. In previous
analyses, an exploratory factor analysis was conducted which identified a three-factor
structure to the scale [274]. This three factors structure, employed in the current
analyses, were Factor 1 involving basic needs (food, clothes, medical/dental care,
transport); Factor 2 encompassing housing-related variables (house/apartment, heat,
water and furniture); and Factor 3 including economic resources (obtaining a job and
having money for necessities, entertainment and savings).
For the first set of analyses, we examined factors associated with material
security.

We

considered

a

range

of

explanatory

variables,

including

sociodemographic characteristics: age (per 10 years older); ancestry (white vs. nonwhite); gender (male vs. non-male); education (≥ high school vs. < high school);
employment, including regular job, temporary job, or self-employed (yes vs. no);
social income assistance (yes vs. no); illegal income generation, including theft,
robbing, stealing, selling drugs or other criminal activity (yes vs. no); street-based
income, including recycling, squeegeeing, or panhandling (yes vs. no); sex work (yes
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vs. no) and total income (per $1000). A list of illicit drug use-related variables was
selected, including at least daily cocaine use; at least daily heroin injection; at least
daily crack smoking; at least daily cannabis use; heavy alcohol use (defined as >14
drinks per week or >4 drinks on one occasion for male, and >7 drinks per week or >3
drinks on one occasion for female vs. no); and overdose (yes vs. no).
We also considered a range of variables that described institutional
engagement: incarceration (yes vs. no); access to general health facilities, including a
doctor, clinic, specialist, emergency department, hospital or dental care (yes vs. no);
access to substance use treatment, including detox programs, residential treatment
centers, counselling or suboxone or methadone/methadose (yes vs. no); and access to
support services, including food bank, HIV service organizations, women’s
organization, employment services or drop-in centers (yes vs. no). Variables that
indicate participants’ inability to obtain health and social services at times when they
needed them were also considered. These variables were defined as unmet health
needs, including drug treatment facility, supervised injecting facility, hospital,
dentist, optometrist and needle distribution (yes vs. no); and unmet social service
needs, including housing, peer group/support group, social worker, welfare worker,
income assistance worker, income assistance or food services (yes vs. no). Healthrelated variables considered were CD4 cell count at baseline (per 100 cells); hepatitis
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C diagnosis (yes vs. no) and mental illness diagnosis (yes vs. no). Time-updated
variables referred to the six-month period prior to the follow-up interview. The CD4
cell count data was accessed from the DTP and included readings from blood drawn
either through the study or through regular clinical care. We also quantified the
magnitude of multicollinearity using a standard correlation matrix. There was a low
degree of correlation between variables and the effects of removing the collinear
variables on the estimates for material security score were low, with little or no change
in estimates. Therefore, collinear variables were retained in final analyses.
In statistical analyses, we first examined the mean material security scores for
each factor within the scale across different characteristics of the study sample at the
baseline interview. Next, using a generalized linear mixed model (GLMM), we
constructed multivariate models of factors associated with material security scores.
We used an a priori-defined modelling procedure. In the first step of this procedure,
we fit a full model including all potential explanatory variables with p-values <0.1 in
bivariate analyses. After noting the value of the Akaike Information Criterion (AIC)
values for the full model, we constructed reduced models by using a backward
selection approach, eliminating the explanatory variable that was associated with the
largest p-value. We continued this process until there were no co-variables other than
the explanatory variable of interest left in the model. Comparing the AIC values for
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all full and reduced models, we selected the final model with the lowest AIC value.
The same technique has been used in previous analyses to estimate the relationship
between an outcome of interest and primary explanatory variable [275]. (Full analysis
is included in Appendix D2).

5.2.3.2

Associations between material security and adherence to ART

In the second set of analyses examining the association between material
security and adherence to ART, the primary outcome of interest was adherence to
ART in the 180-day period prior to the study interview. Adherence was calculated as
the number of days for which ART was dispensed in the last 180 days from pharmacy
records, divided by the number of days since the participant had started ART (to a
maximum of 180 days.) Consistent with previous analyses examining optimal ART
adherence [21, 152], this measure was dichotomized at 95%. Notably, in previous
studies, we have shown that this measure of adherence using pharmacy refill data is
strongly associated with both virologic suppression and survival [235].
The main explanatory variable of interest was mean material security score.
Multivariable logistic regression models using GLMM were produced to estimate
associations between overall mean material score, as well as mean score for each of
the three factors within the scale and the outcome of interest adjusting for the same
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confounders used in the previous analysis. To produce the models, we again used an
a priori-defined modelling procedure. First, we fit a full model including all
explanatory variables. Next, we constructed reduced models by using backward
selection, eliminating explanatory variables that produced the smallest relative
change in the material security score coefficient. We continued this process until the
minimum change from the full model exceeded 5%. As in previous analyses, we
produced a final model that retains explanatory variables with the greatest relative
influence on the relationship between the main explanatory variable and outcome of
interest [21].

5.3

Results
Between June, 2014 and December, 2017, 623 individuals completed ≥ 1 study

interview and were eligible for the current study. They contributed 2476 observations
during the study period, equal to 1238 person-years of observation. Table 5.1 presents
the demographic characteristics of the study sample. Among these individuals, the
median age was 49 years (interquartile range [IQR] 42–54 years), 334 (53.6%) were of
White ancestry, and 217 (34.8%) were non-male.
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Table 5.1: Baseline characteristics of 623 PLWH who use illicit drugs in Vancouver, stratified by
ART adherence (≥ 95% and <95%) between June, 2014 and December, 2017.
Total (%)
(N=623)

Characteristics

≥ 95%

< 95%

p-value

ART adherence
(n = 367)

ART Adherence
(n = 232)
121 (89.0)
85 (36.6)

0.351
0.307

Socio-demographic
Non-white ancestry

334 (53.6)

Non-male

217 (34.8)

206 (56.1)
122 (33.2)

Education ≥ high school

297 (47.7)

174 (47.4)

112 (48.3)

0.916

Age (median, IQR)

49 (42 – 54)

49 (43 – 55)

49 (42 – 54)

0.500

Income-related variables
131 (21.0)

75 (20.4)

51 (22.0)

0.651

612 (98.2)

360 (98.1)

230 (99.1)

0.420

Illegal income generation a

104 (16.7)

55 (15.0)

45 (19.4)

0.159

Street-based income a

125 (20.1)

65 (17.7)

56 (24.1)

0.056

60 (9.6)

30 (8.2)

30 (12.9)

0.060

Employment a
Income assistance

a

Sex work a
Total income in $ (median, IQR)

1600 (1100 – 4800)

1500 (1100 – 4800)

1800 (1100 – 5000)

0.500

Substance-related variables
Daily cocaine use a

31 (5.0)

19 (5.2)

11 (4.7)

0.812

Daily heroin injection a

81 (13.0)

33 (9.0)

41 (17.7)

0.002

Daily crack non-injection a

72 (11.6)

33 (9.0)

35 (15.1)

0.022

156 (25.0)

99 (27.0)

52 (22.4)

0.210

88 (14.1)

44 (12.0)

41 (17.7)

0.052

38 (6.1)

22 (6.0)

16 (6.9)

0.659

Recent Incarceration a

29 (4.7)

15 (4.1)

13 (5.6)

0.385

Unmet health needs

39 (6.3)

28 (7.6)

11 (4.7)

0.167

Daily cannabis use

a

Heavy alcohol use

a

Overdose a
Institutional factors
a

45 (7.2)

26 (7.1)

17 (7.3)

0.899

610 (97.9)

363 (98.9)

225 (97.0)

0.073

346 (55.5)

208 (56.7)

129 (55.6)

0.797

550 (88.3)

326 (88.8)

205 (88.4)

0.975

Hepatitis C (HCV) a

520 (83.5)

305 (83.1)

193 (83.2)

0.979

Mental illness a

426 (68.4)

254 (69.2)

156 (67.2)

0.514

Unmet social needs

a

Access to general health
facilities a
Access to substance use
treatment facilities

a

Access to social services a
Health-related variables
CD4 cell counts (per 100 cells)

a Variables that are time-updated referring to the last 6 months from the last interview,
IQR: Interquartile Range
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Baseline mean material security scores for Factor 1 (basic needs such as food,
clothing and transport), Factor 2 (housing-related variables) and Factor 3 (economic
resources) across sociodemographic-, substance use-, institutional- and health-related
variables for this analytic sample are presented in Table 5.2. Two variables did not fit
into any of the three factors: having a phone or access to a phone and access to social
assistance, and were dropped from the analysis. Among HIV-positive PWUD in this
setting, mean material security was lowest for economic resources (Factor 3),
compared to basic needs (Factor 1) and housing (Factor 2)-components. Participants
reporting unmet social needs presented the lowest mean material security score in all
three factors of the material security scale (Factor 1 mean = 3.89, standard deviation
[SD] = 0.75); Factor 2 mean = 3.51, SD = 1.39; and Factor 3 mean = 2.52, SD = 0.82). Of
the institutional-related variables, lowest score in unmet social needs was followed by
recent incarceration in terms of having the lowest scores across the three factors
(Factor 1 mean= 4.07, SD = 0.61; Factor 2 mean = 3.59, SD = 1.44; and Factor 3 mean =
2.57, SD = 0.87). Conversely, higher mean material security scores were observed
among participants who reported having had recent access to general health facilities
(Factor 1 mean = 4.33, SD = 0.64; Factor 2 mean = 4.60, SD = 0.82; and Factor 3 mean =
2.90, SD = 0.897).
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Table 5.2: Baseline mean material resource scale scores stratified by basic needs (Factor 1),
housing variables (Factor 2) and economic resources (Factor 3), among 623 HIV-positive PWUD
in Vancouver, Canada, between June 2014 – December 2017.
Factor 1
Mean(SD) p-value

Characteristics

Factor 2
Mean(SD)
p-value

Factor 3
Mean(SD) p-value

Socio-demographic
Non-white ancestry

4.32(0.63)

Non-male

4.28(0.63)

0.846
0.226

2.99(1.02)

0.028

4.49(0.93)

0.576
0.023

4.32(0.67)

0.828

2.83(0.98)

0.215

4.57(0.83)

0.606

2.92(1.02)

0.799

4.45(0.59)
4.33(0.64)
4.06(0.66)
4.19(0.63)
4.04(0.70)

0.014
0.084
<0.001
0.008
<0.001

4.76(0.55)
4.6(0.83)
4.24(1.17)
4.53(0.91)
4.26(1.01)

0.011
0.348
<0.001
0.335
0.001

3.51(0.94)
2.90(1.01)
2.81(0.99)
2.77(0.94)
2.63(0.96)

<0.001
0.825
0.344
0.102
0.030

4.29(0.62)

0.715
0.002

4.77(0.46)

0.878

4.22(1.18)

0.218
<0.001

2.87(0.99)

4.12(0.69)

2.88(1.03)

0.883

Daily crack non-injection a
Daily cannabis use a
Heavy alcohol use a
Overdose a
Institutional factors
Recent Incarceration a
Unmet health needs a
Unmet social needs a

4.14(0.75)
4.32(0.68)
4.26(0.69)
4.13(0.79)

0.009
0.834
0.319
0.052

4.42(1.14)
4.64(0.76)
4.51(0.95)
4.32(1.06)

0.065
0.388
0.282
0.038

2.89(1.14)
2.94(1.02)
2.78(0.97)
2.84(0.88)

0.935
0.574
0.254
0.725

4.07(0.61)
4.03(0.59)
3.89(0.75)

3.91(1.44)
4.46(0.88)
3.51(1.39)

0.075
0.018
0.009

4.33(0.64)

4.60(0.82)

<0.001
0.282
<0.001
0.589

2.57(0.87)
2.53(0.92)
2.52(0.82)

Access to general health

0.027
0.002
<0.001
0.274

2.90(1.01)

0.897

4.25(0.66)

<0.001

4.52(0.89)

0.008

2.85(0.99)

0.169

4.30(0.65)

0.010

4.58(0.85)

0.182

2.85(0.98)

<0.001

4.35(0.64)
4.32(0.62)

0.090
0.493

4.62(0.81)
4.60(0.84)

0.100
0.828

2.94(1.02)
2.84(0.98)

0.012
0.026

Education ≥ high school
Income-related variables
Employment a
Income assistance a
Illegal income generation a
Street-based income a
Sex work a
Substance-related variables
Daily cocaine use a
Daily heroin injection a

facilities

4.61(0.80)

a

Access to substance use
treatment facilities

a

Access to social services a
Health-related variables
Hepatitis C (HCV)
Mental illness

a Variables that are time-updated referring to the last 6 months from the last interview; SD: Standard
Deviation
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Results from the first set of analyses including unadjusted bivariate and
adjusted multivariate associations with material security are presented in Table 5.3.
In the adjusted model, institutional engagement-related variables including recent
incarceration [b-coefficient (b) = -0.18, 95% Confidence Interval [95% CI]: -0.29, -0.063),
unmet health service needs (b = -0.11, 95% CI: -0.18, -0.042), unmet social service needs
(b = -0.26, 95% CI: -0.34, -0.19), and having had access to social services (b = -0.10, 95%
CI: -0.16, -0.046) were significantly and negatively associated with material security.
Further, non-institutional engagement-related variables, including street-based
income generation (b = -0.081, 95% CI: -0.13, -0.03), engaged in sex work (b = -0.076,
95% CI: -0.16, 0.006) daily heroin injection (b = -0.077, 95% CI: -0.14, -0.014) and mental
illness (b = -0.064, 95% CI: -0.13, 0.006), were also significantly and negatively
associated with material security. Additionally, factors that were significantly and
positively associated with higher material security scores were older age (b = 0.046,
95% CI: 0.007, 0.085), regular employment (b = 0.16, 95% CI: 0.11, 0.20), total income
per $1000 (b = 0.004, 95% CI: 0.003, 0.006) and having had access to general health
facilities (b = 0.15, 95% CI: 0.015, 0.29). Pearson's chi-squared test (χ2) was 0.10.
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Table 5.3: Longitudinal GLMM analysis of factors associated with material security among
623 HIV-positive PWUD in Vancouver, Canada
Characteristic

Unadjusted
b-coefficient
(95% CI)

p-value

Age (per 10 years)
Ancestry
Gender
Education
Employment a
Social income assistance a
Illicit income generation a
Street-based income a

0.095 (0.055, 0.14)
-0.036 (-0.11, 0.036)
0.041 (-0.035, 0.12)
-0.007 (-0.08, 0.07)
0.160 (0.12, 0.21)
0.061 (-0.11, 0.23)
-0.059 (-0.11, -0.003)
-0.092 (-0.14, -0.04)

<0.001
0.334
0.291
0.863
<0.001
0.487
0.038
<0.001

Sex work a

-0.099 (-0.18, -0.02)

Total income (per $1000) a
Daily cocaine use a

Adjusted
b-coefficient
(95% CI)

p-value

0.046 (0.007, 0.085)

0.022

0.16 (0.11, 0.20)

<0.001

-0.081 (-0.13, -0.03)

0.002

0.015

-0.076 (-0.16, 0.006)

0.07

0.003 (0.002, 0.01)

<0.001

0.004 (0.003, 0.006)

<0.001

0.046 (-0.05, 0.14)

0.349

Daily heroin injection
Daily crack non-injection a
Daily cannabis use a
Heavy alcohol use a
Overdose a
Incarceration a
Unmet health needs a
Unmet social needs a
Access to general health
facilities a
Access to substance use
treatment a
Access to social services
facilities a
CD4 cell count
(per 100 cells)

-0.085 (-0.15, -0.02)
-0.054 (-0.12, 0.02)
-0.015 (-0.07, 0.04)
0.036 (-0.03, 0.10)
-0.013 (-0.08, 0.05)
-0.22 (-0.33, -0.10)
-0.12 (-0.19, -0.05)
-0.27 (-0.34, -0.20)
0.13 (-0.02, 0.27)

0.008
0.131
0.593
0.287
0.703
<0.001
<0.001
<0.001
0.084

-0.077 (-0.14, -0.014)

0.018

-0.18 (-0.29, -0.063)
-0.11 (-0.18, -0.042)
-0.26 (-0.34, -0.19)
0.15 (0.015, 0.29)

0.002
0.002
<0.001
0.03

-0.049 (-0.10, -0.0002)

0.049

-0.13 (-0.18, -0.07)

<0.001

-0.10 (-0.16, 0.046)

<0.001

0.001 (0.06, 0.14)

0.865

HCV

0.089 (0.001, 0.18)

0.047

Mental illness

-0.091 (-0.17, -0.015)

0.019

-0.064 (-0.13, 0.006)

0.073

a

a Variables that are time-updated referring to the last 6 months from the last interview; 95% Confidence
Interval (CI)
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Table 5.4 presents results of analyses examining associations between material
security score and ≥95% adherence to ART, for overall mean material security score
and each factor individually. Since there were no significant associations between
material security and adherence for overall score and each of the factors in bivariable
analyses, multivariate models were built instead of confounding models. In
multivariable models, overall mean material security score was not significantly
associated with ≥95% adherence to ART (Model 1: Adjusted odds ratio [AOR] = 1.15,
95% CI: 0.89 – 1.48). Similarly, there was no significant association between ≥95%
adherence and mean scores in Factor 1 (Model 2: AOR = 1.14, 95% CI: 0.91 – 1.43);
Factor 2 (Model 3: AOR = 1.13, 95% CI: 0.93 – 1.36) and Factor 3 (Model 4: AOR = 0.97,
95% CI: 0.85 – 1.11).
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Table 5.4: Longitudinal GLMM analysis of mean material score associated with ART adherence (≥ 95% vs.
<95%) among 623 HIV-positive PWUD in Vancouver, Canada
Characteristics

Bivariate
OR (95% CI)

Multivariate [OR (95% CI)]
Model
Model 2
(Overall)
(Factor 1)

1.15 (0.90 – 1.49)

1.15 (0.89 – 1.48)

Model 3
(Factor 2)

Model 4
(Factor 3)

Mean material score a
Overall
Factor 1
Factor 2
Factor 3
Age (per 10 years)
Ancestry
Gender
Education
Employment a
Social income
assistance a
Illicit income
generation a
Street-based income a
Sex work a
Total income a
Daily cocaine use a

1.14 (0.91 – 1.42)
1.16 (0.97 – 1.40)
0.95 (0.83 – 1.09)
1.26 (1.02 – 1.55)
1.60 (1.12 – 2.30)
1.42 (0.98 – 2.07)
1.20 (0.84 – 1.73)
1.22 (0.90 – 1.67)

1.14 (0.91 – 1.43)
1.13 (0.93 – 1.36)
1.19 (0.96 – 1.48)
1.24 (0.86 – 1.80)
1.31 (0.89 – 1.93)

1.19 (0.96 – 1.48)
1.25 (0.87 – 1.81)
1.30 (0.88 – 1.91)

1.20 (0.96 – 1.49)
1.26 (0.87 – 1.82)
1.25 (0.85 – 1.84)

0.97 (0.85 – 1.11)
1.22 (0.99 – 1.52)
1.21 (0.84 – 1.74)
1.27 (0.86 – 1.87)

2.10 (0.70 – 6.32)
0.75 (0.52 – 1.07)
0.83 (0.60 – 1.16)
0.68 (0.42 – 1.11)
0.96 (0.92 – 1.00)
1.47 (0.77 – 2.78)
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Characteristics

Unadjusted
OR (95% CI)

Adjusted [OR (95% CI)]
Model 1
Model 2
(Overall)
(Factor 1)
0.64 (0.43 – 0.94) 0.64 (0.43 – 0.95)

Model 3
(Factor 2)
0.62 (0.42 – 0.92)

Model 4
(Factor 3)
0.62 (0.42 – 0.92)

Daily heroin injection a
0.62 (0.42 – 0.92)
Daily crack non0.70 (0.45 – 1.10)
injection a
Daily cannabis use a
1.16 (0.83 – 1.62)
a
Heavy alcohol use
0.67 (0.45 – 1.01)
0.71 (0.47 – 1.07) 0.71 (0.47 – 1.06)
0.71 (0.48 – 1.07)
0.67 (0.45 – 1.01)
Overdose a
0.90 (0.56 – 1.43)
Incarceration a
1.19 (0.57 – 2.51)
Unmet health needs a
0.95 (0.60 – 1.49)
Unmet social needs a
0.80 (0.50 – 1.28)
Access to general
0.94 (0.35 – 2.54)
health facilities a
Access to substance use 1.39 (1.03 – 1.86)
1.43 (1.06 – 1.94) 1.39 (1.03 – 1.89)
1.41 (1.04 - 1.91)
1.39 (1.02– 1.88)
treatment facilities a
Access to social service
1.39 (0.94 – 2.05)
1.36 (0.92 – 2.01) 1.37 (0.93 – 2.02)
1.38 (0.94 – 2.03)
1.35 (0.92 – 1.99)
facilities a
CD4 cell count
1.16 (1.09 – 1.24)
1.10 (1.03 – 1.18)
1.10 (1.03 – 1.18)
1.10 (1.02 – 1.18)
(per 100 cells)
HCV
1.26 (0.78 – 2.03)
Mental illness
1.25 (0.85 – 1.84)
a Variables that are time-updated referring to the last 6 months from the last interview; significant associations of p < 0.05 are
bolded
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5.4

Discussion
In this study, we assessed poverty and its association with HIV care outcomes

using an innovative material security scale among HIV-positive PWUD in Vancouver,
Canada. We found that indicators of participants’ engagement or non-engagement
with different types of institutions, including the criminal justice system, social
support systems and healthcare institutions, were significantly associated with
material security. However, unexpectedly, when estimating the relationship between
material security and the likelihood of achieving optimal adherence to ART, we found
no significant associations between overall material resource scale and ART
adherence, using the whole scale or each of the three previously identified factors
within the scale. The implications of these findings are twofold. First, institutions are
clearly implicated in material hardship among PWUD living with HIV. Second, the
association of poverty and suboptimal HIV care outcomes are less relevant in a
context of universal no-cost access to HIV treatment and care.
These analyses link institutional-related processes to material insecurity—
including exposure to correctional environments, and having unmet health and social
service needs—independently of income. That recent incarceration was linked to
material insecurity in these analyses aligns with previous research demonstrating the
association between incarceration and poverty [276-279]. The effect of incarceration
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on material security could flow through multiple pathways, including reduced
employment opportunities, financial hardship upon release, housing instability and
relapse into illicit drug use, all of which may contribute to the entrenchment of
poverty, socioeconomic and health inequities among incarcerated individuals [276,
277]. Similarly, individuals living in poverty may be more likely to be incarcerated
because of structural pressures to engage in non-legal activity to meet their basic
needs [279]. Despite existing calls for recovery and re-entry strategies for people living
custody, including vocational training and substance use disorder treatment to reduce
recidivism rates, provision and uptake of these services remains low for HIV-positive
PWUD; such programs are rarely institutionalized within incarceration settings [277,
280]. Further, in many settings, health inequities are further perpetuated by the loss
of eligibility for public benefits available to non-incarcerated individuals, such as
housing and income assistance, as a collateral consequence of being incarcerated [281,
282]. These findings confirm the negative association of incarceration on the wellbeing of PWUD through an innovative measure of material security, highlighting the
critical need of programs that could mitigate the socioeconomic cost of incarceration
that have affected HIV-positive PWUD.
In this present study, unmet social services, including income and housing
assistance as well as food provision, were associated with material insecurity. We
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observed that lower levels of material security were also significantly associated with
recent access to social services, including food banks, HIV service organizations,
women’s organization and employment services. These findings could indicate that
PWUD who engaged with these facilities were among those who were materially
deprived and require support services. The extent to which engagement improves
material security levels in this population should be investigated further to fully
understand the role of social support services in mitigating the negative impacts of
material insecurity. In the current literature, social assistance has been the focus of
social protection to reduce social and economic vulnerabilities through public and
private practices [283]. For example, in British Columbia, programs and policies have
been structured to facilitate PLWH with their income needs, including social
assistance programs and disability benefits [284]. However, the complexity of the
programs regulations and policy, as well as barriers for PLWH in accessing relevant
social assistance information from government agencies may present significant
barriers for PLWH to achieving material security and income stability [284]. These
findings reinforce the need to explore the role of social supports, such as HIV service
organizations, in reducing levels of material insecurity, specifically through efforts to
coordinate actions around meeting the social needs of HIV-positive PWUD.
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Similarly, we found that unmet health needs, including need for care at a
hospital, drug treatment and supervised injecting facilities, were significantly
associated with material insecurity. In the current literature, several studies have
outlined the association between unmet health needs among PLWH and economic
factors in both developed and resource-limited settings [285-290]. For example,
healthcare costs, lack of health insurance and having lower income have collectively
enacted barriers in obtaining health services [286, 288]. Other markers of poverty,
including transportation barriers experienced by PLWH in rural areas [289] and
competing demands with other necessities such as food and housing [18, 290], have
also contributed towards unmet health needs among the general population of
PLWH. Notably, we found a significant association between higher levels of material
security and recent access to general health facilities, including hospital, clinic and the
emergency department. This finding could indicate that PWUD with better levels of
material security are more likely to access general health facilities compared to those
having fewer material resources.
This present study demonstrated an association between fewer material
resources and non-institutional-related variables, including frequent heroin injection
and diagnosed mental illness. As extensively described in literature, the link between
poverty and illicit drug use has been linked to low socioeconomic status, limited
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employment opportunities and living in or relocating to deprived areas that may
perpetuate vulnerability to illicit drug use [263, 291]. Additionally, the significant
relationship between mental illness and material insecurity echoes previous findings
that demonstrated the links between mental health and poverty through potential
channels including stressful life experiences, lack of access to mental health treatment
for marginalized populations and other unmet health or social needs [206, 292, 293].
These findings reiterate the importance of mental health and opioid use disorder
treatment for HIV-positive PWUD, particularly as these services seek to support the
material security of this population given the results of the current study.
Notably, a number of the variables associated with material insecurity have
been previously associated with suboptimal HIV care outcomes, highlighting the role
of various institutional domains in facilitating engagement in HIV care. First, previous
findings in this setting and many others have described the link between illicit drug
use on poorer adherence to ART [14]. However, widespread evidence, including that
synthesized in Chapter 2, highlights the benefits of engaging in methadone
maintenance therapy for ART outcomes among individuals living with HIV who
experience opioid-use disorder [152]. Second, repeated cycles of incarceration among
PWUD were associated with poor adherence to ART [21], a result of factors including
the lack of support for transition into the community upon release [22]. Third, several
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existing studies suggest that unmet clinical and support services impede effective
engagement in HIV care among the general population of PLWH, manifested in
poorer adherence to ART [205, 294-296]. For instance, a study of members of
marginalized populations, including PWUD, in an urban area in the United States,
identified unmet housing, transportation and financial assistance to be associated
with lower levels of HIV care outcomes [205]. Thus, in determining potential areas to
support health interventions, future research is needed to examine the indirect
relations between material insecurity and adherence to ART through pathways
involving illicit heroin use, incarceration and unmet clinical and support services.
We would anticipate that because of the implication of these factors in material
insecurity found in the current study, combined with the strong evidence that they
have been related to ART treatment outcomes in previous research, that material
security would also be negatively associated with suboptimal ART outcomes. Failure
to detect an association between material insecurity and ART adherence was therefore
highly surprising, particularly given the consistently documented association
between poverty and suboptimal HIV treatment patterns among vulnerable
populations [297]. Specifically, in the United States, factors including food
insufficiency, poverty-related stress, financial difficulties, neighbourhood deprivation
and housing insecurity have been associated with non-adherence to ART in HIV
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positive PWUD [17, 298, 299]. However, these studies were conducted in settings
where the cost of HIV care may present a considerable socioeconomic burden to
accessing care, especially for those who may be only partially insured [300]. This is in
direct contrast to the current study context, where the direct financial costs of
accessing HIV treatment and care, such as medications, laboratory tests, and
appointments with healthcare providers, are removed in British Columbia’s
universal, no-cost HIV treatment context. Thus, the provision of universal HIV care
to all PLHIV in the province represents an important potential explanation for the lack
of association between material insecurity and ART adherence among the
socioeconomically disadvantaged population observed in the current study.
While material insecurity was significantly associated with access to general
health care facilities, including emergency departments and hospitals, findings in this
study have shown that it was not significantly associated with adherence to ART
among HIV-positive PWUD. In British Columbia’s universal healthcare system, the
expansion of HIV treatment coverage to the general population of PLWH has
potentially reduced individual financial barriers to access HIV treatment [214].
Universal access to HIV care is therefore not limited to no-cost HIV medication, but
also ensures that ART is being dispensed in the broader community, rather than
restricting ART provision in mainstream health facilities. This potentially removes
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geographical and transportation barriers for vulnerable populations. Moreover, there
are notable health and social service facilities available for HIV-positive PWUD in the
Downtown Eastside [149], including HIV/AIDS service organizations providing
holistic clinical and social support to PLWH, with evidence on better HIV treatment
outcomes among PWUD, including on-site delivery of ART medications [194]. The
importance of support services has been demonstrated in other settings as well,
wherein the use of case management to coordinate care for vulnerable populations in
accessing relevant services was associated with improved adherence to ART [301].
Thus, while these findings represent potentially critical evidence on the capacity of
no-cost HIV care services to mitigate the negative impacts of poverty on ART
outcomes, further investigation may help discern how the interplay of low-barrier,
clinical or social support services in this setting has an impact on HIV-related
outcomes.
This study has several limitations to note. First, since the ACCESS cohort was
recruited using community-based methods and not random sampling, it may not be
representative of HIV-infected PWUD in this or other settings. Second, several
explanatory variables, such as illicit drug use practices, alcohol intake and recent
incarceration, were derived from participant self-report, potentially introducing recall
or social desirability bias into the data. However, ART adherence was ascertained
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using administrative data, therefore we have no reason to believe that participants
differentially self-reported explanatory variables based on ART adherence levels.

5.5

Conclusion
Poverty among HIV-infected PWUD raise questions about causes and

consequences economic and social marginalization, as well as concerns about health
equity. In documenting correlates of material security among HIV-infected PWUD,
this study adds empirical evidence around how the social, structural and institutional
processes through which material security is produced and entrenched among
marginalized PWUD living with HIV is an area of potentially important future
research. While findings in this study call for further investigation on linkages
between social, health and economic institutional strategies that aim to reduce
poverty and improve levels of health equity, there is a strong implication for no-cost,
universal access to healthcare for HIV care outcomes to potentially alleviate the
impacts of socioeconomic disadvantage among members of this key population.
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Chapter 6: Discussion, Future Research and Conclusions

6.1

Summary of findings, study strengths and contributions
Applying a set of perspectives from institutional theories, the current

dissertation examines individual and institutional interactions linked to HIV care
outcomes among HIV-positive people who use illicit drugs (PWUD). Specifically,
studies in this dissertation examined a singular institutional context, within
institution cross-organizational congruence, as well as between institution
congruence. Key findings that emerged from specific studies described in Chapters 2
to 4 are consistent with the larger body of literature which suggests that structural
factors play a prominent role in influencing individual HIV care outcomes [302-304].
This dissertation adds value to existing knowledge by applying a theoretical
framework that incorporates the idea of congruency within and between
organizations and institutions in terms of institutional regulation, normative standing
and cultural-cognitive beliefs and linking these interactions to improvements in HIV
care outcomes.
As conceptualized in Chapter 1 using the four-quadrant diagram (Figure 1.1),
it has been theorized that, first, a marginal positive impact of HIV care outcome is
produced when there is high organizational/institutional congruence but low
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individual-organizational interaction levels; second, a marginal negative impact of
HIV care outcome is produced when there is low organizational/institutional
congruence and low individual-organizational interaction levels; third, a significant
positive impact of HIV care outcome is produced when there is high
organizational/institutional

congruence

and

high

individual-organizational

interaction levels; and fourth, a negative impact of HIV care outcome is produced
when there is low organizational/institutional congruence, but high individualorganizational interaction levels. Findings in this dissertation demonstrated that in
conditions where there was lack of organizational/institutional congruence,
suboptimal outcomes (i.e., poor adherence to HIV treatment) among PWUD were
observed, whereas better outcomes were present in instances where different
organizational/institutional domains may be more congruent in addressing the needs
of PWUD.
Chapter 2 described the findings of a systematic review on different
components of methadone maintenance therapy (MMT) services associated with
improved HIV care cascade outcomes among populations or sub-populations of HIVinfected PWUD who were engaged in MMT treatment. The review identified 20 peerreviewed studies that met the eligibility criteria. In each of these studies, at least one
of the three key HIV care outcomes of interest linked to the Joint United Nations
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Programme on HIV/AIDS (UNAIDS) 90-90-90 goals were reported: uptake in HIV
testing; exposure to antiretroviral therapy (ART), including treatment initiation,
receipt or adherence; and HIV-1 RNA viral load (VL) suppression. From the findings,
MMT services demonstrated in the selected studies encompassed three models of
care. The first model was composed of standard MMT care with adequate doses. The
second model included standard MMT care and an additional medical component(s),
such as: on-site HIV testing and HIV care; clinical management of other concurrent
disorders, including viral hepatitis, mental health and tuberculosis (TB); medication
dispensing, including directly administered ART (DAART); and delivery of ART
medication into the community. The third model encompassed standard MMT care,
an additional medical component(s), as well as informational and instrumental social
support, including ART adherence counselling to address social barriers to effective
engagement in HIV care; linkage and referrals to relevant support services; meals
provision as well as housing and transportation assistance.
The findings of the systematic review support the relevance of institutional
structures to HIV care among PWUD. These results not only highlight the interaction
between HIV care and substance use disorder (SUD) treatment within healthcare
system hospitals and specialized SUD treatment facilities, but also extended to
include broader interactions across institutions beyond healthcare organizations, such
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as government or non-government housing and income assistance as well as
community-based service organizations that facilitate access to social support. Thus,
this chapter contributes to the scientific literature by summarizing existing knowledge
on institutional structures across health and non-health institutions and highlighting
gaps in knowledge in the context of HIV and MMT treatment for PWUD.
The implementation of practices that hold the potential to favourably impact
HIV-related

outcomes

among

PWUD

may

occur

through

a

range

of

institutionalization processes. For example, several selected studies cited the influence
of external organizations, specifically local health authorities, in providing technical
expertise and guidelines on the implementation of MMT services in either general
health facilities or specialized SUD clinics, which included the formalization of
procedures and HIV testing as part of standard MMT care for PWUD [177, 180]. These
findings are consistent with earlier studies that demonstrated strong regulative
institutionalization processes involving the important role of public health agencies
in recommending the integration of HIV testing in opioid treatment programs [127].
Although guidelines generally serve to streamline evidence-based approaches and
assist providers in locating specific services, they are typically not mandatory in
nature. In practice, the implementation of these health interventions commonly relied
on state regulations as authorities that enforce policies and practices consistent with
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guidelines proposed by agencies that overseeing the development of public health
strategies [127]. Such efforts may require strong congruency among organizations
responsible for establishing and enforcing policies and those that deliver the services,
in order to prioritize practices that seek to improve person-centered care (PCC)
models.
In addition to the role of external organizations in influencing the delivery of
MMT services potentially through regulative processes, findings from the systematic
review contained meaningful information on the institutionalization of practices
across different domains within healthcare. For instance, on-site HIV care that
included the management of other co-infections; DAART in MMT clinics [94, 183, 184,
189]; the integration of MMT into general health facilities [190, 193], and the provision
of MMT-HIV care in the community [194],

have been associated with optimal

adherence to ART and increased rates of VL suppression. These findings aggregate
findings across studies that highlight the need to strengthen integrated services for
HIV-positive PWUD through the presence of multidisciplinary teams [122, 140, 305].
These findings are also consistent with findings from qualitative studies exploring
integrated clinical care, which have expounded upon elements of institutional
processes that account for variation in practice integration [250], similar to the
variation observed in the systematic review. One striking example is the different
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treatment approaches and care philosophies across different organizations that treat
HIV and opioid use disorders. Different configurations of norms, values and beliefs
demonstrate that while some providers may be more oriented towards providing a
fully integrated approach through a centralized, “one-stop shopping” model as a
selection of service delivery [306], others may opt for decentralized models of care
that expand provision of ART into SUD treatment facilities or the community [307],
with both approaches being endorsed by World Health Organization (WHO).
The advantages of each model of care may be perceived differently by service
providers, depending on the context and cultural background in which these health
interventions are embedded. For instance, decentralized models that are brought
closer to patients have been shown to benefit populations experiencing access
barriers, including geographical factors or transportation costs, particularly in
resource-limited settings or in rural areas [308]. Meanwhile, centralized co-located
care services have potentially created the capacity to treat multiple comorbidities (e.g.,
HIV, SUD and mental illness) at the same time and location, reduced logistical barriers
and improved monitoring of medication interaction by the same clinical team [139,
309]. Additionally, the implementation of these models of care should theoretically
resonate well with values hold by service users. For instance, that these models of care
are highly valued by PWUD based on their experiences in navigating through HIV
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care and OAT has been well-documented in the literature, with common narratives
on treatment accessibility and individual preferences concerning treatment options
[307, 310]. The alignment of multiple services should thus pave way towards
improving the delivery of PCC-focused care in meeting the clinical needs of PWUD.
A dearth of information on support services that can effectively supplement
MMT care for HIV-positive PWUD persists despite extensive research over the past
decade on the adverse impact of socioeconomic factors on HIV care outcomes among
PWUD [19, 20, 57, 58, 204]. For instance, research has pointed to markers of poverty
such as homelessness and unstable housing as well as socioeconomic marginalization
and unmet social needs as all negatively associated with HIV care outcomes [57, 58,
204]. Research on models that address these barriers through integrated care models
is an underdeveloped area. Nevertheless, studies included in this review revealed that
the integration of informational support focused on advice, suggestions and directives
to address social barriers, including financial, vocational and housing issues in MMT
services, in addition to other forms of medical support including HIV care, have been
linked with better care cascade outcomes [187, 189-192]. Notably, the implementation
of informational support services in MMT care models may reflect that health
organizations exhibit cultural-cognitive beliefs that support the social needs of
PWUD.
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Given that the systematic review did not locate studies of service models where
MMT providers had direct involvement of non-health–related instrumental forms of
support (e.g., social assistance departments, housing agencies), more research is
needed to evaluate the effectiveness of multidisciplinary teams consisting of social or
outreach workers providing instrumental social support within health facilities. Such
models, and evaluations assessing their effectiveness, may represent the next phase
of care provision and research in supporting members of key affected populations to
overcome social and structural barriers that impede HIV care outcomes [190]. Despite
there being a strong empirical and theoretical case for breaking down silos and
integrating key practices across organizations, the complex institutional landscape
that is navigated by HIV-positive PWUD, including programmatic barriers and policy
reforms in the social welfare system, may contribute to the marginalization of
disadvantaged populations [311]. In sum, the systematic review in Chapter 2, points
to a lack of institutional interaction and service provision between health and social
protections, and highlights a potentially effective service provision model that to date
has not been widely implemented or evaluated.
Chapter 3 evaluates the association between daily pill burden and likelihood
of optimal adherence to ART among PWUD enrolled in a longitudinal prospective
cohort study. This study was designed to understand the medication-related practices
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within single institutional domain (i.e. HIV care) and its links with adherence levels
among populations with multiple barriers in attaining optimal HIV care outcomes.
The major finding of this chapter revealed that a greater number of pills per day were
negatively associated with achieving ≥95% adherence. Meanwhile, the use of once-aday single tablet regimens was positively associated with achieving ≥95% adherence.
To our knowledge, this is one of the first studies to assess the relationship
between pill burden and the likelihood of optimal adherence levels among PWUD. It
used data from a long-running, community-recruited longitudinal cohort in a setting
with universal no-cost access to HIV treatment and care, including medications. While
the link between greater pill burden and risk of suboptimal adherence have been well
established in non-drug using populations living with HIV [223-225], research on pill
burden among PWUD remains scarce, with a lack of consideration of potential
confounders including the social and structural factors that have been consistently
associated with poor adherence in this population [31]. This study thus contributes to
the scientific literature by adding valuable insight on the adverse effects of ART
prescribing practices within the HIV domain on PLWH, particularly among
marginalized groups.
Examining these findings in relation to the theoretical frame for this
dissertation, the accumulation of existing work norms, beliefs and perceptions around
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managing HIV care for PWUD may explain the association between pill burden and
adherence to ART. First, a regulative process may play a role in shaping ART
prescribing practices. In British Columbia, physician selection of ART regimens is
guided by existing guidelines, with specific consideration placed on tolerability,
toxicities, drug interaction with treatments for other co-morbidities and issues of
convenience [117, 118]. Physicians’ decisions in determining treatment options and
regimen selection for PLWH are therefore influenced by the institutionalization of
treatment guidelines via guideline endorsement by provincial and international
guidelines [118]. Although modern ART is now simpler to take, without the proper
consideration of PWUD’s social conditions and circumstances, this study shows that
the choice of a complex regimen may pose an additional barrier for members of this
population to effectively adhere to treatment [228].
Second, ART prescribing practices can also be influenced by physicians’ work
norms in treating PLWH. As such, the link between ART prescribing practices and
adherence to treatment can be established by the quality of interaction between HIV
service providers and the HIV-positive individuals whom they treat. For example,
greater physician experience has been linked to patients’ optimal adherence to
treatment [312], and improved rates of VL suppression among PWUD [313]. This is
potentially because these physicians have better knowledge with which to treat HIV
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and a more positive attitude towards PLWH, as well as they are more likely to
prescribe combination regimens to minimize the risk of non-adherence [314, 315].
Unfortunately, adherence to ART is often inaccurately assessed by physicians, with
heavy concerns on failure to identify individuals with suboptimal adherence (which
is common among PWUD), leading to the prescription of complex regimens [316].
Furthermore, there may be concerns regarding potential challenges for HIV care
physicians who are not addiction specialists in expanding their roles to manage
individuals with substance use disorders and related co-morbidities [317].
In sum, findings from this study suggest that daily pill burden may pose a
barrier to achieving optimal adherence to HIV treatment among HIV-positive PWUD.
These findings point not only to the importance of prioritizing a simplified regimen
for HIV-positive PWUD, but also to how prescribing practice is linked to the
interaction between healthcare professionals and PWUD. This points to potential
challenges related to physician beliefs about whether having a substance use disorder
may prohibit the achievement of optimal adherence, which in turn lead to decisions
made by treating physicians about treatment regiments that could inhibit optimal
outcomes. Thus, critical to the findings on the negative association between daily pill
burden and adherence to ART is that training for physicians who treat PLWH should
explicitly aim to address care considerations for PWUD in addition to specific
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guidelines on ART prescribing practices that would assist physicians in deciding
appropriate treatment regimens.
Chapter 4 examines the association between MMT-ART co-dispensation— the
receipt of both ART and MMT at the same location, including primary care
physicians’ offices, community pharmacies, or other health care facilities—and the
likelihood of optimal adherence to ART among HIV-positive PWUD. Conceptually,
this study moves away from the realm of HIV care to include SUD treatment,
specifically MMT, to assess empirical evidence situated in two different health
domains within a single institution. In a longitudinal multivariable model adjusting
for potential confounders, MMT-ART co-dispensation at the same facility was
associated with greater odds of achieving ≥95% ART adherence, compared to non-codispensation. The odds of achieving optimal adherence to ART were 56% higher
during periods in which MMT and ART medications were co-dispensed at the same
facility. This study reiterates the potential benefits of integrated services that optimize
the role of OAT in HIV care, with added knowledge that expands existing assessments
that have evaluated directly administered ART with MMT doses and service
integration concentrated at a single location. Instead, this longitudinal study examines
multiple dispensation outlets, which are dispersed widely in the setting of British
Columbia.
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In British Columbia, PWUD have access to no-cost, low-threshold OAT if they
are in receipt of income assistance or below a certain income threshold [318]. The
dispensation of OAT is not constrained within specialized substance use clinics, but
is widely accessible through local community pharmacies and physicians’ offices
[247]. In this model, programmatic barriers that may include long waiting lists or
prerequisites to enter program that may overall limit treatment accessibility are
sufficiently reduced [318]. Additionally, authorized pharmacies in treatment centers
that treat HIV-positive individuals may deliver ART medication to these locations,
enabling co-dispensation of OAT and ART at the same facility. This wide coverage of
medication dispensation has offered extra convenience for patients who experienced
difficulties in accessing mainstream health services [319]. Thus, the delivery of both
ART and OAT medications in various locations supports efforts to scale up access to
both treatments.
Findings in this study may indicate a strong congruence in the current study
context between HIV care and SUD treatment. This is specifically related to how
treating individuals with opioid use disorder can also lead to the delivery of ART and
MMT medications at the same location given considerable focus on providing this
type of integrated service. Such congruence can be reflective of a type of service
mandated by policies, guidelines and recommendations that call for the provision of
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both medications through a wider community sphere [320], rather than restricting
ART and MMT to their respective treatment settings or in highly-regulated contexts
[261, 320]. Additionally, the analyses of co-dispensation could serve as a proxy for
organizational domains that have shared values that enhance congruence between
HIV care and MMT, potentially through care-related norms and conceptual beliefs
around co-dispensation. The delivery of ART in MMT settings, or vice-versa, is a
practice likely only possible through shared organizational values. The results of the
current study point to how this congruency in shared values across care domains is
potentially supportive of improved HIV treatment outcomes, with implications for
service coordination.
Chapter 5 explores how material security, and the institutional roles that affect
material security, may be implicated in HIV care outcomes. Given the lack of
widespread use of explicit measures of material insecurity, we first explored factors
associated with material insecurity as a marker of poverty and socioeconomic
marginalization among HIV-positive PWUD, explicitly including indicators of
institutional interactions to discern their potential relationship with material
insecurity. Consistent with previous research on the relationship between poverty
and HIV care outcomes, we then estimated the association between material
insecurity and adherence to ART. Findings have shown that institutional factors,
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including recent incarceration and participants’ inability to obtain health services
(e.g., hospital, dentist, optometrist, drug treatment, needle distribution or supervised
injecting services) as well as social services (e.g., housing or income assistance,
support groups, food services or, social, welfare or income assistance worker) were
significantly associated with material insecurity. In addition to these institutionalrelated variables, unstable housing, street-based income generation, frequent heroin
use and mental illness were significantly associated with material insecurity.
Surprisingly, despite high levels of material insecurity in this population and contrary
to expectations that this would lead to poor adherence to ART, the relationship
between material security and ART adherence was not statistically significant. To the
best of my knowledge, this is the first study that operationalizes poverty using a
robust material security measure and examines its potential association with
adherence to ART among PWUD.
This study expands understandings of the role of institutions in HIV treatment
outcomes to include institutions outside the domain of HIV care by assessing the
involvement of non-health organizations. Findings of this exploratory research
increase understandings of the relationship between institutional engagement and
levels of material insecurity, as well as the association between material insecurity and
ART adherence. The material security component of this research has reinforced
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findings on previous studies of poverty among vulnerable populations of PLWH that
institutional circumstances and the broader structural environment are strongly
associated with the existence of poverty in the population [276, 287, 295, 321].
Specifically, existing disparities may have been accentuated through unmet housing,
transportation financial assistance services [287, 295, 321] and engagement with the
criminal justice system [276]. Individual-level barriers in obtaining social needs
among PWUD, for instance may stem from having a low income to access these
services [321], lower help-seeking behaviours [33], and health-related limitations such
as mental illness [206], viral hepatitis or ongoing SUD [202]. These barriers potentially
impede the interactions between an individual and support organizations within a
complex institutional landscape.
Conceptual beliefs that preeminently account for health and social protection
may vary across institutions [322]. Strategies to deliver social services to vulnerable
populations can be hampered by policies that have overlooked how health concerns
may affect service access, thus increasing the disparities in the provision of services
and contributing in the overall health burden in vulnerable populations [323-325]. In
policy reform, for example, the elimination of disability benefits on the basis of being
diagnosed with a substance use disorder has led to PWUD dropping out of MMT
programs due to financial constraints [325], with potentially harmful consequences
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on HIV treatment related outcomes. In the context of British Columbia, health and
social services are concentrated in the Downtown Eastside neighborhood [149], an
area that is marked by high-intensity of illicit drug use [326]. There are notable social
service facilities available for HIV-positive PWUD in this area [281], including
HIV/AIDS service organizations providing holistic clinical and social support to
PLWH, with evidence on better HIV treatment outcomes among PWUD [181]. While
the structure of these facilities may suggest that there is a high level of
organizational/institutional congruence, the lack of interaction between individuals
and service providers can be problematic. Specifically, insufficient linkage between
agencies that are relevant to social assistance and a PLWH may substantially reduce
access to necessary services [284]. Despite the important links between material
security and health, inadequate provision of supports that effectively address
socioeconomic marginalization in this population may be a barrier to achieve overall
well-being of a PWUD.
A core contribution of Chapter 5 is what it suggests about the potential role of
universal care in mitigating the negative impacts of poverty on HIV clinical outcomes
among key affected populations. Surprisingly, although poverty has previously been
linked to unfavorable HIV-related outcomes [17, 298, 299], this study found no
significant relationship between material insecurity and adherence to ART among
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HIV-positive PWUD. Understandings of the role of economic scarcity in driving
health inequalities are therefore challenged by these findings. These counterintuitive
findings raise an important consideration that may help us to understand how wealth
and poverty can be associated with risks or protective effects in different settings
[327]. It is important to note that this research was conducted in a context of universal
no-cost HIV treatment and care. The provision of universal healthcare for all PLWH
may account for the lack of association between material insecurity and adherence to
ART, contrary to expectations that socio-economically disadvantaged populations
may experience challenges in adhering to HIV treatment. Findings in this study are
aligned with existing studies that found that broader health coverage has potentially
resulted in improved population health, especially among poorer people [328, 329].
Thus, free access to HIV care, including ART medications through a universal
healthcare system, can be a protective policy that is uniquely situated to mitigate the
cumulative effects of poverty on health.
Universal access to ART is a priority for many countries [330], but scaling up
ART in many countries may depend on the coordinated participation of government,
health and social institutions, individuals and communities. Thailand offers an
extraordinary example of how a developing country has scaled-up ART initiatives,
building on shared values of multi-partnered network of groups involved in HIV,
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including non-governmental organizations who bring their knowledge on local
sensitivities of the disease and experiences of core community activities around HIV
care [331]. The supportive role played by these non-state institutions may have been
instrumental in facilitating the government’s decision to adopt the policy of providing
universal access to ART for all PLWH in the country [331]. Meanwhile, in British
Columbia, a key contributor to the momentum surrounding support for universal
access to HIV care across the province may have been attributed to continuous
research activities that have drawn on centralized HIV surveillance data. The British
Columbia example highlights the potential role of academic and health institutions
collaborating to provide evidence on the effectiveness of ART expansion on reduced
morbidity and mortality rates among PLWH [214]. The provision of universal access
to free HIV care undoubtedly requires strong political will and a successful
implementation process, with evidence to support such practices. Thus, the
implementation of public health approaches that seek to protect all subgroups of
PLWH, particularly low-income and highly stigmatized populations, could be
enhanced by the involvement and institutional alignment of a wide array of
organizations, within and beyond health institutions.
In general, the conceptual framework developed and employed for this
dissertation that builds on institutional theories has been a useful analytic tool to
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assess the different configurations of interaction that occur within institutional
environments. Chapters 2 to 5 provide significant contributions to the scientific
literature on HIV care outcomes among HIV-positive PWUD by examining the
potential role of institutional interaction (or a lack thereof) at different levels in
changing the likelihood of a key HIV clinical outcome. Care facilities comprising
different domains of health that are relevant to SUD and HIV care; the criminal justice
system, including prison or jail settings; governmental departments such as social
development agencies; and non-governmental organizations all appear to play a
potential role in the overall well-being of HIV-positive PWUD, in terms of both
adherence to treatment and material security. Modern perspectives of institutional
theories recognize that the institutional environments of different organizational
fields can be misaligned and act in silos [35]. A specific contribution of this dissertation
is that it expands understanding of the role of service coordination by conceptualizing
and theorizing the alignment of regulation, normative standing and cultural-cognitive
beliefs between organizations. The results from this dissertation further support calls
to focus multi-sectoral efforts on service coordination between different domains of
organizations and institutions [332, 333].

Considerations of these institutional

elements may provide the conceptual basis to address concerns and challenges related
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to service coordination, and in particular why certain health or non-health
interventions fail to be adopted, widely accepted or effective in their implementation.
A further strength of this dissertation is that studies in chapters 3 to 5 are based
on longitudinal data that was gathered from two robust datasets; one, the longrunning,

community-recruited

ACCESS

cohort,

provides

data

on

socio-

demographics, drug use patterns, health characteristics and institutional-related
variables such as exposure to SUD treatment, the criminal justice system and social
development agencies; and two, the Drug Treatment Program (DTP) dataset that
consists of comprehensive information on ART dispensing data for all PLWH in
British Columbia. In contrast to cross-sectional studies evaluating HIV care outcomes
at a single point [181, 192, 196], the ACCESS study provides data at multiple points
using repeated measures. Social processes, particularly involving institutional process
and development, normally take a long time to unfold given the complex dynamics
of individual-organizational interaction [334]. Thus, the use of a longitudinal study
allows variations in exposure to institutional-related variables to be followed and
assessed over time. Further, data for each participant is confidentially linked to the
DTP dataset which enables outcome of interest to be ascertained using administrative
data. Moreover, as these studies are conducted in a setting where HIV care and
treatment are provided for free, it is less likely that the financial burden of HIV
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treatment should compound the relationships between explanatory variables and
outcome of interest. Indeed, this critical characteristic of the current study context is
of specific relevance to unexpected findings of no association between material
insecurity and adherence to HIV treatment.

6.2

Study limitations
This dissertation has several limitations specific to the utilization of the

institutional framework and methods employed in each study chapter; and, the
limitations of each empirical study have been described in their designated chapter
(chapters 3 – 5). Therefore, here, the limitations that cut across the suite of studies
undertaken for this dissertation are summarized.
Despite employing an institutional framework to assess HIV care outcomes
among PWUD in institutional environments, this dissertation did not attempt to
evaluate institutionalization processes driven by regulative, normative and culturalcognitive pressures directly [84]. Specifically, variables that reflect organizational core
features, such as managerial values on service delivery and policy-related indicators,
as used in previous studies to describe institutionalization processes in the context of
HIV care for PWUD [127, 128, 131, 132], were not available. Such considerations
would have been more informative in elaborating barriers or facilitators of service
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delivery that stem from an organizational internal structure and its immediate
institutional environment. For instance, managerial perceptions on the value of harm
reduction components for PWUD have been reported in one study that demonstrated
that programs whose senior management supported a needle and syringe exchange
program (NSEP) were more likely to recognize HIV counselling and testing as part of
their program mission, compared to those who did not value NSEP [131]. While the
extrapolation of direct measures of these theoretical concepts is useful, the inclusion
of these variables is beyond the scope of this dissertation. Instead, this dissertation
draws attention to interactions between individuals and organizations whose
functions embody a range of the constituent components of institutions within and
beyond healthcare. In using this institutional framing, this dissertation elaborates the
degree to which institutional interaction configurations can be understood to be in
tandem with a PCC approach for HIV-positive PWUD.
The systematic review in Chapter 2 is limited by the exclusive selection of
MMT,

as

opposed

to

the

wider

options

of

OAT

treatment

including

buprenorphine/naloxone and slow release oral morphine. However, there is a
considerable amount of evidence describing the benefits of MMT in managing opioid
dependence, including superiority in treatment retention for flexible MMT doses
compared to buprenorphine [335, 336]. As MMT is the main form of OAT in a larger
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global context [307, 337-339], additional research examining a broader scope of OATbased interventions will be important moving forward as service guidelines and
practices evolve. Moreover, as polysubstance use is common among individuals who
use illicit opioids [173], a review of MMT services can potentially identify strategies
to cope with different types of substance use in conjunction with opioid-use treatment.
Similarly, in Chapter 4, the focus of SUD treatment is centered around MMT use,
rather than other forms of OAT. That MMT is closely linked to HIV care among HIV
positive PWUD has been consistently documented in the context of Vancouver,
British Columbia [135, 162, 340], and aligns well with the outcome of interest in
empirical studies in this dissertation. Although findings from studies in these two
chapters may not be generalized to the drug using population who are not
experiencing opioid-use disorder, given evidence that links opioid use to detrimental
health and social outcomes [173], it is reasonable to assess MMT within the domain of
SUD treatment for PWUD, specifically how this treatment can be optimized.
As with all observational studies, it is not possible to draw causal inferences
between exposure and outcome of interest. In contrast with experimental studies,
participants are not randomly assigned to the exposure of interest, i.e., the number of
ART pills prescribed daily, MMT-ART co-dispensation or material security. Thus, the
possible influence of confounding variables on adherence to ART cannot be entirely
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eliminated. To minimize confounding effects, multivariable models are built using an
a priori technique described in each chapter. Further, in chapter 4, in estimating the
relationship between MMT-ART co-dispensation and adherence to ART, an inverse
probability of treatment technique was additionally applied to produce estimates of
causal effects from observational data.
Additionally, a variety of biases may potentially arise from interviews with
study participants, including recall and social-desirability bias. This is particularly
common especially when dealing with issues involving substance use, given that
illicit drug use is criminalized and stigmatized in society. However, several
techniques have been deployed during interviews to minimize the risk for recall bias,
such as the use of cue cards to assist participants to recall previous events. In
addressing social-desirability bias, rapport-building skills, such as asking sensitive
questions at the end of the interview process, are key to gaining confidence and trust
from participants.

6.3

Recommendations and future research
This dissertation has produced findings that support key actions within the

institutional environments and their ability to optimally respond to the HIV
pandemic, specifically in improving adherence to ART, among PWUD as a key
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affected population. Additionally, it offers new directions for future studies to expand
research on institutional processes and structures in the context of HIV treatment for
PWUD. For each of the study chapters, recommendations for public health
interventions or policy considerations, as well as suggestions for potential research
are presented below. These have been developed in consideration of the theoretical
and conceptual framework deployed in this dissertation.
In Chapter 2, given the scarcity of data on MMT service delivery linked to
improved HIV cascade outcomes especially in areas of social support, while it is
insufficient to make recommendations, it is reasonable to explore how the
implementation of MMT services through a regulative process. Specifically, in this
systematic review, this mechanism highlights the potential role of external
organizations, such as public health authorities, in their capacity to set rules and
monitor activities within organizations that deliver services to PWUD in improving
HIV testing uptake. Such a strategy could potentially be replicated in other areas of
care with reasonable expectation that such a process may prove beneficial to improve
exposure and adherence to ART, as well as increase VL suppression rates. To date, the
evaluation of HIV service delivery implemented in response to regulative processes
have largely focused on HIV testing for PWUD enrolled in SUD treatment [127, 177,
180]. Attempts to improve the overall HIV care cascade outcomes among PWUD
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could be informed by similar processes to institutionalize the expansion of more
comprehensive service delivery and HIV care practices, including the management of
comorbid disorders, medication dispensing strategies and the provision of support
services. For instance, a mandate to include comprehensive services as routine could
be strengthened thorough health policies. Specifically, the incorporation of multiple
services that span relevant organizations and institutions in formal service structures
through policy and guideline development may be the first step to improve
coordination efforts. However, the literature provides inadequate information on this
specific pathway, particularly in the context of HIV treatment for PWUD. Future
research should therefore seek to expand the field’s understanding of how regulative
institutions with active input into cross-institutional policy processes interact with
organizations responsible for service delivery.
In Chapter 3, findings on the negative contribution of greater pill burden to the
likelihood of optimal adherence to ART among PWUD, within a single domain of
healthcare provision. As prescribing practices are deeply rooted in physicians’
knowledge in treating PLWH, it is becoming increasingly evident that efforts to
strengthen and maintain up-to-date training on delivering effective HIV care for key
populations is critical, particularly to those with limited exposure to patients with
comorbid substance use disorders. Existing guidelines have recommended that
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provision of ART medications is made under the advice of physicians with high levels
of experience in HIV care, in addition to the incorporation of patients’ insights on
treatment options to determine their willingness to commit to complex regimens [117,
341]. However, it is less clear if these considerations are reflected in HIV care practices
in the context of HIV treatment for PWUD. Future research should explore the
complex interplay of physicians’ prescribing norms that may or may not conform to
current guidelines and whether these practices ascribe to values that would inform
ART prescribing best practices for HIV-positive PWUD. Further, there is a need to
identify additional support services that can potentially assist PWUD who are
prescribed complex regimens to adhere to their treatment. Therefore, engaging with
other forms of care, particularly treatment for SUD and social care, is relevant in
mitigating the impact of pill burden on adherence to ART.
In Chapter 4, in addition to addressing individual needs to assess both
treatment for HIV infection and opioid use disorder in a convenient approach through
MMT-ART co-dispensation [310], this study offers insights on how to reduce the
number of organizational challenges associated with the coordination of multiple
services [258, 259, 309, 342]. For example, a high workload to treat both comorbidities
in the absence of adequate financial resources and an insufficient number of trained
medical staff [343], may jeopardize the successful co-delivery of HIV and SUD care
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services. This study proposed a simplified approach to integrated care that highlights
the potential benefit of MMT-ART co-dispensation. Existing studies OAT and HIV
care have demonstrated evidence on integrated approaches, including on-site care
management, such as treatment initiation and monitoring in conjunction with MMT
provision that can be beneficial in improving HIV care outcomes [181]. This study
adds to knowledge by identifying the role of co-dispensing practices as part of an
integrated approach to achieve optimal adherence to ART among PWUD. To support
expanded coverage of outlets that co-dispense MMT and ART, more research is
needed to identify potential pathways in which MMT-ART co-dispensing practices
could proliferate in non-health settings, especially, given findings of the systematic
review, in community-based organizations that provide social support services.
Finally, in Chapter 5, despite high levels of material insecurity, we observed no
association between material insecurity and optimal adherence to ART among
PWUD. However, markers of poverty among members of this key population should
continue to be researched given other implications for health and well-being among
HIV positive PWUD. Given the links between material insecurity and social/structural
factors, these findings have direct relevance on public health strategies to mitigate the
risk of poverty in vulnerable populations. Additionally, that factors that are shown to
be linked with suboptimal treatment outcomes among PWUD, such as poor housing
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conditions, incarceration and unmet social needs [21, 58] are positively associated
with material insecurity calls attention to the need for future research to explore how
these factors are indicators of pathways with specific implications for adherence to
ART independently of their impact on material security. Further, strategies that
ensure universal no-cost access to HIV prevention and care services—e.g., HIV
testing, treatment consultations, lab monitoring and HIV medications—may mitigate
the impact of poverty on engagement in HIV care. In view of these findings, there is
a justification to advance institutional initiatives that address all dimensions of wellbeing for HIV positive PWUD. For instance, coordination around employment
services, housing and financial assistance when needed, as well as health
interventions to treat mental illness and substance use disorder, are a promising way
forward [28, 97, 135]. Thus, future research might aim to explore institutional
processes that facilitate the alignment of work norms and values, as well as
perceptions and conceptual beliefs across institutions in the context of HIV treatment
for PWUD. In the current study, this might involve prioritizing the reduction of health
inequity for PWUD, but research on multi-sectoral institutionalization processes and
optimizing of care delivery could be applied to other domains as well.
Taken together, the studies in this dissertation mark an initial approach to
using an institutional framework focused on institutional interaction and alignment
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to assess HIV treatment outcomes among PWUD. There has been a recognition on the
need to explore the institutionalization of evidence-based interventions in healthcare
settings in the field of dissemination and implementation science [114, 344]. As such,
the identification of a wider social and structural forces that are external to an
organization in addition to internal organizational conditions can be informative in
explaining the embeddedness and sustainability of evidence-based practices [114,
344]. This speaks not only to the importance of the policy process that shapes
structural reforms within institutions, but also the role of academic institutions as
“agents” to influence new institutional forms [35] through the production of scientific
evidence. Specifically, academic institutions disseminate research results and
increasingly focus on the translation of knowledge, thus potentially changing the
institutional landscape in terms of conceptual beliefs [125]. This is particularly
important to support the alignment of new evidence-based practices with existing
norms and healthcare policies, as well as the context in which these practices are
situated [345]. While it is useful to employ longitudinal quantitative data to inform
organizational practices and the extent to which individuals interact with certain
organizations over time, as conducted in this dissertation, research findings on
institutional process should also be assessed through qualitative inquiries that elicit
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pragmatic information, particularly around the mechanisms of change vis-à-vis
values and conceptual beliefs.
In addition to academic institutions, powerful community organizations that
represent key populations may similarly act as “agents” to ensure that the needs of
PWUD are reflected in practices endorsed within institutional environments.
Although community organizations may enforce internal rules to develop their own
practices, these organizations do not often have broader institutional guideline setting
functions outside their own jurisdiction. Moreover, challenges to build bridges
between institutions often exist due to sociocultural barriers concerning norms,
values, attitudes, and beliefs that stem from stigma and discrimination towards illicit
drug use and HIV [346]. However, community-based organizations have
demonstrated strong cultural competency which increases their potential not only in
engaging in advocacy work to express the complex needs of key populations affected
by HIV but also to establish links across health and non-health institutions [347]. For
instance, treatment advocates in an HIV/AIDS service organization have assisted
PLWH in navigating through systems of care through referrals to services for
subsistence and health needs, potentially improving HIV care outcomes [348]. Despite
their potential roles as “agents”, there is very limited research on the process of how
community-based organizations serving HIV-positive PWUD seek to transmit their
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values and beliefs across institutions and more importantly to address the existence
and harmful impacts of stigma. Hence, a future analysis might find an institutional
framework useful to investigate how cultural-cognitive beliefs and values embedded
within community organizations support the service interests of HIV positive PWUD,
as well as how effective service coordination could be scaled to other contexts.

6.4

Conclusions
Institutional environments, including political, social welfare, labour, health,

educational, cultural and others, are deeply embedded in the fabric of society, and
commonly considered a core component of our societal infrastructure [349]. The
traditional health service delivery system in treating PLWH is no longer the sole
institution responding to the HIV pandemic, considering the abundance of evidence
on wider social and structural factors that are associated with suboptimal HIV care
outcomes, particularly among PWUD. To this extent, different categories of
organizations across institutions offer the potential for expanded actions to address
the social-structural marginalization and barriers to services and care commonly
experienced by PWUD. Although modern ART is an effective tool to prolong lives, a
lack of congruence in the institutional environments might impede the creation of
conditions that allow HIV-positive PWUD to adhere to ART, therefore preventing the
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full benefit of scientific advances of the HIV treatment. The analyses in this
dissertation describe important configurations of individual-institutional interactions
at the micro-level (e.g., PWUD’s engagement with specific organizations), meso-level
(e.g., the synergy between organizations exhibiting the same function – for instance,
health) and macro-level (e.g., the synergy across institutions exhibiting contrasting
core functions). Specifically, an institutional framework is a useful conceptual
approach to explore how institutional congruence, theorized as the alignment of rules,
norms and cultural-cognitive beliefs across institutions, may improve HIV care
outcomes among PWUD. Empirical studies in this dissertation have demonstrated
that prescribing practices within the HIV domain of care and MMT-ART codispensation routines that integrate two domains of health were both significantly
associated with achieving optimal adherence to ART. Although a wider set of
institutions are correlated with material insecurity among PWUD, material insecurity
was not significantly associated with adherence to ART, in the context of no-cost, free
universal access to HIV care. Drawing from these studies, the misalignment between
organizational and institutional structures, specifically as demonstrated by higher pill
burden in ART prescribing practices, uncoordinated delivery, and service access
barriers and criminal justice system involvement, collectively did not support PCC for
PWUD, in terms of both optimal HIV treatment outcomes and material needs. As
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regulative, normative and cultural-cognitive elements of institutional processes can
be mutually reinforcing, the institutionalization of best practices through these
processes is key in developing PCC public health approaches through which service
coordination may reduce health inequities and promote optimal outcomes. A fuller
understanding

on

how

institutional

environments

are

implicated

in

the

implementation of HIV care among PWUD is critical to meet the overarching clinical
and social needs of people living with HIV who use illicit drugs.
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Appendices
Appendix A Search strategy sample
Table 6.1 Sample: Search strategy for MEDLINE
PICO

Categories

Key
Population:
People Who
Use Drugs
Living with
HIV

Types of drugs

1.
2.
3.
4.
5.

exp street drugs/
exp Opioid-Related Disorders/ OR Opioid Dependen* OR opioid
use* or Heroin Dependence/ or Heroin/
Cocaine-Related Disorders/
Amphetamine-Related Disorders/
(Heroin OR cocaine OR crack OR opioid* OR amphetamine OR
morphine OR "amphetamine-type stimulant*" OR "Cocaine
Related Disorder*" OR "Cocaine Abuse*" OR "Cocaine
Dependen*" OR "Cocaine Addiction" OR "Amphetamine Related
Disorder*"OR "Amphetamine Abuse*" OR
"Amphetamine Addiction"OR "Amphetamine Dependen*" OR
"Morphine Addiction" OR "Morphine Abuse" OR "Heroin
Dependence" OR "Heroin Addiction" OR "Heroin Abuse*" OR
"Opioid Dependen*").ti,ab
("drug use*" OR "illicit drug use*" OR "illicit drug*" OR "people
who use drug*" OR "pwud" OR "drug abuse" OR "drug
dependen*").ti,ab.
substance abuse, intravenous/
needle sharing/
(PWID or people who inject drug* or inject* drug* or intravenous
drug* or injecting drug use* or IDU).ti,ab.

Drug Use

6.

Injecting Drug
Use

7.
8.
9.

DRUG USE

10. OR/1-9
11. exp HIV/ or HIV infections/ or AIDS Serodiagnosis/ or HIV
seropositivity/
12. (HIV or “HIV infect*” or “HIV?positive” or “PLHIV” or “People
Living with HIV” or AIDS or “acquired immunodeficiency
syndrome”).ti,ab.
13. ((human immun*) AND (deficiency virus)).ti,ab.
14. ((HIV or AIDS) adj2 (seropositivity or positive or status)).ti,ab.
15. OR/11-14

HIV
Service
Provision

Search

Substance abuse
treatment

Social and
Community
Services

16. substance abuse treatment centers/ or opiate substitution
treatment/
17. Methadone/or Analgesics, Opioid/
18. (opioid replace* or opioid substitut*).ti,ab.
19. methadone.mp
20. assisted living facilities/ or community pharmacy services/ or
voluntary programs/ or group homes/
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21. (community?based or non?profit or non?government* or
residential or "home-based care" or "housing support" or "housing
assistance" or "literacy program" or "educational program" or "life
skill train*" or "vocational train*" or "income generation" or "case
management" or "peer education" or "social support" or "peer
support" or "community mobilization").ti,ab.
Access to health
care

SERVICE
PROVISION
Stage 1
HIV Testing
*proportion of
those who
accepted
testing,
received
results and
proportions of
newly
diagnosed

22. comprehensive health care/ or "delivery of health care"/ or health
services accessibility/ or "quality of health care"/ or point-of-care
systems/
23. or/16-22
24.

(HIV test* or HIV screen* or” HIV Testing Services” or HTS or
HIV rapid test* or HIV rapid screen* or point-of-care test* or HIV
rapid diagnostic test* or "HIV testing and counselling" or "HTC"
or "Voluntary Counselling and Testing" or "VCT").ti,ab.
25. (provider-administered test* or self?test* or home?based test* or
home test* or anti?body laboratory test* or community?based test*
or community test* or primary?care test* or outreach test*).ti,ab.
HIV TESTING

26. OR/16-17

DRUG USE and
HIV and HIV
TESTING and
SERVICE
PROVISION

27. 10 and 15 and 23 and 26
remove duplicates
limit to yr=”2006-Current”, English

Stage 2
HIV
Treatment
(exposure and
adherence)
*Time to ART
initiation,
proportions of
PWUD
initiated and
received ART,
adherence to
ART

ART
DRUG USE and
HIV and ART

28. exp Antiretroviral Therapy, Highly Active/
29. (antiretrovir* or anti?retrovir* or "anti?retroviral therapy" or
"highly active anti?retroviral" or HAART or ART* or ARV* or
"HIV treatment" or "combined antiretroviral therapy" or
cART).ti,ab.
30. (zidovudine or stavudine or lamivudine or nevirapine or
efavirenz or Atripla or Complera or Stribild or Combivir or
Emtriva or Epivir or Epzicom or Hivid or Retrovir or Trizivir or
Truvada or Videx EC or Videx or Viread or Zerit or Ziagen or
Agenerase or Aptivus or Crixivan or Fortovase or Invirase or
Kaletra or Lexiva or Norvir or Prezista or Reyataz or Viracept or
Fuzeon or Selzentry or Isentress or Edurant or Intelence or Sustiva
or Rescriptor or Viramune or emtricitabine or abacavir or
didanosine or tenofovir or stavudine or rilpivirine or etravirine or
delavirdine or efavirenz or nevirapine or amprenavir or tipranavir
or indinavir or squinavir or lopinavir or ritonavir or darunavir or
atazanavir or nelfinavir or enfuvirtide or maraviroc or raltegravir
or elvitegravir or zalcitabine or dideoxycytidine or
azidothymidine or saquinavir or Fosamprenavir or
cobicistat).ti,ab.
31. or/20-22
32. 10 and 15 and 23 and 31
remove duplicates
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limit to yr=”2006-Current”, English
33. exp Compliance/
34. exp Medication adherence/
35. (adheren* or complian* or retention or pill count* or directly
administered anti?retroviral therapy or medication assisted
therapy or MAT or DAART or electronic pill bottle caps or MEMS
caps or self?reported adheren* or prescription* refill or electronic
data or electronic records or physiologic marker* or patient diary
or patient diaries or pharmacy refill data or pharmacy records or
dispensation records).ti,ab.
ADHERENCE
DRUG USE and
HIV and ART
and
ADHERENCE
Stage 3
Viral Load
Suppression

36. or/25-27
37. 10 and 15 and 23 and 31 and 36
remove duplicates
limit to yr=”2006-Current”, English

38.
39.
40.
41.
42.
43.
VIRAL LOAD
DRUG USE and
HIV and
VIRAL LOAD

exp Viral Load/
exp Treatment Outcome/
undetect* adj3 viral load.ti,ab.
non?detect adj3 viral load.ti,ab.
Suppress* adj3 viral load.ti,ab.
("anti?retroviral outcome*" or "viral load change*" or "virologic*
respon*" or "virologic* success" or "immunologic* success").ti,ab.
44. or/30-35
45. 10 and 15 and 23 and 44
remove duplicates
limit to yr=”2006-Current”
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Appendix B Risk of bias assessments
B.1

Non-randomized studies of interventions

Table 6.2 Risk of bias in non-randomized studies of interventions
Study
Bias due to

Bias in

Bias in

Bias due to

Bias due to

Bias in

Bias in selection

confounding

selection of

classification of

deviations

missing

measurement

of the reported

participants

interventions

from intended

data

of outcomes

result

Overall

interventions
Rothman et al. (2007)

Moderate

Moderate

Moderate

Moderate

Low

Low

Moderate

Moderate

Tran et al. (2016)

Moderate

Moderate

Low

Low

Low

Low

Moderate

Moderate

Xia et al. (2013)

Moderate

Moderate

Moderate

Low

Moderate

Low

Moderate

Moderate

Pang et al. (2007)

Moderate

Moderate

Moderate

Low

Low

Low

Moderate

Moderate

Seewald et al. (2013)

Moderate

Moderate

Low

Low

Low

Low

Moderate

Moderate

Bachireddy et al.(2014)

Moderate

Moderate

Low

Moderate

Low

Low

Moderate

Moderate

Lambers et al. (2011)

Moderate

Moderate

Low

Moderate

Low

Low

Moderate

Moderate

Lappalainen et al. (2015)

Moderate

Moderate

Low

Moderate

Low

Low

Moderate

Moderate

Parashar et al. (2011)

Moderate

Moderate

Low

Low

Low

Low

Moderate

Moderate
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Sanchez et al. (2012)

Moderate

Moderate

Low

Low

Low

Low

Moderate

Moderate

Simeone et al. (2017)

Moderate

Moderate

Low

Low

Low

Low

Moderate

Moderate

Fingerhood et al. (2006)

Moderate

Moderate

Moderate

Low

Low

Low

Moderate

Moderate

Ti et al. (2017)

Moderate

Moderate

Low

Moderate

Low

Low

Moderate

Moderate

Achmad et al. (2009)

Moderate

Moderate

Low

Low

Moderate

Low

Moderate

Moderate

Hung et al. (2016)

Moderate

Moderate

Low

Low

Low

Low

Moderate

Moderate

Lucas et al. (2006)

Moderate

Moderate

Low

Moderate

Low

Low

Moderate

Moderate

Note: Moderate=the study is sound for a non-randomized study with regard to this domain but cannot be considered comparable to a well-performed randomized
trial; Low=the study is comparable to a well-performed randomized trial with regard to this domain
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B.2

Randomized trials

Table 6.3 Risk of bias in randomized trials
Study
Random

Allocation

Selective

Other

Blinding

Blinding

Incomplete

sequence

concealment

reporting

sources of

participants and

outcome

outcome

bias

personnel

assessment

data

generation

Overall

Safren et al. (2013)

Low

Low

Unclear

Low

Low

Low

Low

Good quality

Sorensen et al. (2007)

Low

Low

Unclear

Low

Low

Low

Low

Good quality

Berg et al. (2012)

Low

Low

Unclear

Low

Low

Low

Low

Good quality

Cooperman et al. (2012)

Low

Low

Unclear

Low

Low

Low

Low

Good quality

Note: Good quality: All criteria met (i.e. low for each domain). Using the Cochrane ROB tool, it is possible for a criterion to be met even when the element was
technically not part of the method. For instance, a judgment that knowledge of the allocated interventions was adequately prevented can be made even if the study
was not blinded, if EPC team members judge that the outcome and the outcome measurement are not likely to be influenced by lack of blinding. Fair quality: One
criterion not met (i.e. high risk of bias for one domain) or two criteria unclear, and the assessment that this was unlikely to have biased the outcome, and there is no
known important limitation that could invalidate the results Poor quality: One criterion not met (i.e. high risk of bias for one domain) or two criteria unclear, and
the assessment that this was likely to have biased the outcome, and there are important limitations that could invalidate the results. Two or more criteria listed as
high or unclear risk of bias
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Appendix C Supplementary Material for Chapter 4
C.1

Data analysis for Chapter 4

Bivariate analyses
Primary and secondary explanatory variables that were associated with ≥95%
adherence in bivariate analyses at p-value <0.10: MMT-ART co-dispensation, age,
gender, ancestry, prohibited income, heavy alcohol use, daily heroin use, daily crack
use, daily cannabis use and CD4 cell count

Multivariate analyses
As a first step, a full model with all the above variables (p-value <0.10) was built.
Variables were then dropped one at a time, recording parameter estimate for MMTART co-dispensation variable each time. The relative change (absolute delta) in the
coefficient for the MMT-ART co-dispensation variable was then compared. The
variable that produced the lowest change was removed. The same process was
continued until the minimum change from the full model exceeded 5%
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Step 1:
Variables out of
the model

Delta (%)

Absolute
Delta (%)

FULL MODEL
age
gender
ancestry
prohibited income

Estimate for
MMT-ART
co-dispensation
0.45066
0.43315
0.44442
0.44705
0.45019

-3.89
-1.38
-0.80
-0.10

3.89
1.38
0.80
0.10

heavy alcohol use
daily heroin use
daily crack use
daily cannabis use
CD4 cell count

0.45378
0.45639
0.45237
0.43244
0.47001

0.69
1.27
0.38
-4.04
4.29

0.69
1.27
0.38
4.04
4.29

Estimate for
MMT-ART
co-dispensation
0.45019
0.43121
0.44391
0.44617

Delta (%)

Absolute
Delta (%)

-4.22
-1.39
-0.89

4.22
1.39
0.89

Final removal
(Produced the
lowest change)

Remove

Step 2:
Variables out of
the model
FULL MODEL
age
gender
ancestry
prohibited income
heavy alcohol use
daily heroin use
daily crack use
daily cannabis use
CD4 cell count

Final removal
(Produced the
lowest change)

Removed
0.45369
0.45797
0.45264
0.43214
0.46897

0.78
1.73
0.54
-4.01
4.17

0.78
1.73
0.54
4.01
4.17

Remove
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Step 3:
Variables out of
the model
FULL MODEL
age
gender
ancestry
prohibited income
heavy alcohol use
daily heroin use
daily crack use
daily cannabis use
CD4 cell count

Estimate for
MMT-ART
co-dispensation
0.45369
0.43507
0.44521
0.44901

Delta (%)

Absolute
Delta (%)

-4.1
-1.87
-1.03

4.1
1.87
1.03

Final removal
(Produced the
lowest change)

Removed
Removed
0.46349
0.45542
0.43650
0.47233

2.16
0.38
-3.79
4.11

2.16
0.38
3.79
4.11

Estimate for
MMT-ART
co-dispensation
0.45542
0.43786

Delta (%)

Absolute
Delta (%)

-3.86

3.86

0.44514
0.45076

-2.26
-1.02

2.26
1.02

0.46775

2.71

2.71

Remove

Step 4:
Variables out of
the model
FULL MODEL
age
gender
ancestry
prohibited income
heavy alcohol use
daily heroin use
daily crack use
daily cannabis use
CD4 cell count

Final removal
(Produced the
lowest change)

Remove
Removed
Removed
Removed

0.43946
0.473480

-3.5
3.97

3.5
3.97
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Step 5:
Variables out of
the model
FULL MODEL
age
gender
ancestry
prohibited income
heavy alcohol use
daily heroin use
daily crack use
daily cannabis use
CD4 cell count

Estimate for
MMT-ART
co-dispensation
0.45076
0.42955
0.43705

Delta (%)

Absolute
Delta (%)

-4.71
-3.04

4.71
3.04

0.46316

2.75

2.75

0.43497
0.46863

-3.5
3.96

3.5
3.96

Estimate for
MMT-ART
co-dispensation
0.46316
0.44249
0.44851

Delta (%)

Absolute
Delta (%)

-4.46
-3.16

4.46
3.16

Final removal
(Produced the
lowest change)

Removed
Removed
Removed
Remove
Removed

Step 6:
Variables out of
the model
FULL MODEL
age
gender

Final removal
(Produced the
lowest change)

ancestry
prohibited income

Removed
Removed

heavy alcohol use
daily heroin use
daily crack use
daily cannabis use
CD4 cell count

Removed
Removed
Removed
Remove

0.44964
0.48037

-2.92
3.71

2.92
3.71
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Step 7:
Variables out of
the model
FULL MODEL
age
gender
ancestry
prohibited income
heavy alcohol use
daily heroin use
daily crack use
daily cannabis use
CD4 cell count

Estimate for
MMT-ART
co-dispensation
0.44964
0.43266
0.42843

Delta (%)

Absolute
Delta (%)

Final removal
(Produced the
lowest change)

-3.78
-4.72

3.78
4.72

Remove
Removed
Removed
Removed
Removed
Removed
Removed

0.466930

3.85

3.85

Estimate for
MMT-ART
co-dispensation
0.43266

Delta (%)

Absolute
Delta (%)

Step 8:
Variables out of
the model
FULL MODEL
age
gender

Final removal
(Produced the
lowest change)
Removed

0.40462

-6.48

6.48

ancestry
prohibited income

Removed
Removed

heavy alcohol use
daily heroin use
daily crack use
daily cannabis use
CD4 cell count

Removed
Removed
Removed
Removed
Remove

0.44857

3.68

3.68
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Final Model (include secondary explanatory variable(s) that produce at least 5%
relative change)
Variables out of
the model
FULL MODEL
age
gender
ancestry
prohibited income

Estimate for
MMT-ART
co-dispensation
0.43266

Delta (%)

Absolute
Delta (%)

Final removal
(Produced the
lowest change)
Removed

0.40462

heavy alcohol use
daily heroin use
daily crack use
daily cannabis use
CD4 cell count

-6.48

6.48
Removed
Removed
Removed
Removed
Removed
Removed
Removed

Goodness of fit test
The Hosmer-Lemeshow goodness of fit test for logistic regression was used.
X2 = 0.90035, p-value = 0.3427
Failed to reject Ho (Model fits well), thus there was lack of evidence of poor fit.
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Appendix D Supplementary material for Chapter 5
D.1

18-item set of questions, modified from the 30-item Family Resource Scale
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D.2

Data analysis for explanatory model in Chapter 5

Bivariate analyses
Explanatory variables that were associated with ≥95% adherence in bivariate analyses
at p-value <0.10: gender, hepatitis C, access to substance use facilities, illicit income
generation, mental illness, sex work, access to general facilities, daily heroin injection,
recent incarceration, street-based income, unmet health needs, age, total income (per
$1000), access to social service facilities, employment and unmet social needs.

Multivariate analyses
The selection of this model was based on: Akaike Information Criterion (AIC) and pvalues. These two criteria balance the model choice on finding the best explanatory
model (lower p-values indicate more significance) and at the same time a model with
the best goodness-of-fit statistic (lower AIC values indicate better fit). At each step of
the iterative process, the AIC value and the Type III p-values of each variable were
recorded. At each step the variable with the highest Type III p-value is dropped until
no variables were left in the model. The final model is the model with the lowest AIC.
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Comparison of AIC values across models:
AIC Value
Model 1:
Model 2
Model 3
Model 4
Model 5
Model 6
Model 7
Model 8
Model 9
Model 10
Model 11
Model 12
Model 13
Model 14
Model 15

2820.882495
2829.849582
2824.743764
2818.301753
2812.715579
2880.163675
2876.796328
2884.286658
2883.776144
2891.353179
2893.644762
2897.595301
2900.917838
3044.015923
3054.281735

Lowest pvalue
0.84
0.29
0.28
0.2
0.07
0.08
0.04
0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01
<0.01

Variable removed
gender
hepatitis C
access to substance use facilities
illicit income generation
mental illness
sex work
access to general facilities
daily heroin injection
recent incarceration
street-based income
unmet health needs
age
total income (per $1000)
access to social service facilities
employment

Model 5 was selected based on the lowest AIC value, excluding gender, hepatitis C,
access to substance use facilities and illicit income generation.
Goodness of fit test
Pearson X2 = 0.10
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D.3

Data analysis for multivariate model in Chapter 5

Since there were no significant associations between material security and adherence
for overall score and each of the factors in bivariable analyses, multivariate models
were built instead of confounding models.
Goodness of fit test
Pearson X2 = 0.61
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