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Abstract
Background—People who inject drugs (PWID) experience poor outcomes and fuel HIV
epidemics in middle-income countries in Eastern Europe and Central Asia. We assess integrated/
co-located (ICL) healthcare for HIV-infected PWID, which despite international
recommendations, is neither widely available nor empirically examined.

Methods—A 2010 cross-sectional study randomly sampled 296 HIV-infected opioid-dependent
PWID from two representative HIV-endemic regions in Ukraine where ICL, non-co-located
(NCL) and harm reduction/outreach (HRO) settings are available. ICL settings provide onsite
HIV, addiction, and tuberculosis services, NCLs only treat addiction, and HROs provide
counseling, needles/syringes, and referrals, but no opioid substitution therapy (OST). The primary
outcome was receipt of quality healthcare, measured using a quality healthcare indicator (QHI)
composite score representing percentage of eight guidelines-based recommended indicators met
for HIV, addiction and tuberculosis treatment. The secondary outcomes were individual QHIs and
health-related quality-of-life (HRQoL).
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Results—On average, ICL-participants had significantly higher QHI composite scores compared
to NCL- and HRO-participants (71.9% versus 54.8% versus 37.0%, p<0.001) even after
controlling for potential confounders. Compared to NCL-participants, ICL-participants were
significantly more likely to receive antiretroviral therapy (49.5% versus 19.2%, p<0.001),
especially if CD4≤200 (93.8% versus 62.5% p<0.05); guideline-recommended OST dosage
(57.3% versus 41.4%, p<0.05); and isoniazid preventive therapy (42.3% versus 11.2%, p<0.001).
Subjects receiving OST had significantly higher HRQoL than those not receiving it (p<0.001);
however, HRQoL did not differ significantly between ICL- and NCL-participants.

Conclusions—These findings suggest that OST alone improves quality-of-life, while receiving
care in integrated settings collectively and individually improves healthcare quality for PWID.

Keywords
HIV/AIDS; substance abuse; quality indicators; opiate substitution therapy; health services
delivery; international health; integrated healthcare

1. INTRODUCTION
From 1999–2009, HIV incidence decreased 19% globally, but increased 25% in Eastern
Europe and Central Asia (UNAIDS, 2010). In Ukraine (Kruglov et al., 2008), as throughout
the region, this epidemic is concentrated among people who inject drugs (PWID; Cohen,
2010; Mathers et al., 2008). To help address this crisis, Ukraine first introduced opioid
substitution therapy (OST) in 2004 with buprenorphine (Bruce et al., 2007), adding
methadone in 2007 (Lawrinson et al., 2008; Schaub et al., 2010). For PWID, OST enhances
quality of life (Nosyk et al., 2011) and reduces injection-related HIV risk behaviors (Gowing
et al., 2008), while improving antiretroviral (ART) access (Altice et al., 2011; Uhlmann et
al., 2010) and adherence (Malta et al., 2010) and viral suppression (Altice et al., 2011; Roux
et al., 2009) among those infected with HIV. Modeling data from Ukraine confirm OST as
the most efficacious and cost-effective intervention for injection-related and transitional
HIV epidemics compared to harm reduction or ART provision alone (Alistar et al., 2011;
Degenhardt et al., 2010).

HIV-infected PWID experience intertwined co-morbidities that complicate care and
contribute to poor outcomes, including tuberculosis, viral hepatitis, mental illness, active
drug use and HIV itself (Altice et al., 2010). Recognition of HIV/AIDS and addiction as
chronic, co-occurring illnesses necessitates a fundamental re-design of healthcare delivery
for these conditions (Colvin, 2011; McLellan et al., 2000; Scandlyn, 2000; Siegel and Lekas,
2002). To address this complex challenge, models of integrated healthcare have been
proposed and developed (Basu et al., 2006; Sylla et al., 2007) and are advocated by the
World Health Organization despite a lack of empiric evidence (Kerr et al., 2004; World
Health Organization, 2008). Lack of service integration results in insufficient coordination
and cross-training, problematic pharmacokinetic interaction management and logistical
hurdles that undermine holistic healthcare provision (Altice et al., 2010; Wolfe et al., 2010).
Integration, ranging from simple service co-location to unified cross-disciplinary case-
management, seeks to alleviate many of these barriers, and in the process, increase
medication adherence and viral suppression that ultimately decreases HIV transmission and
viral resistance (Altice et al., 2010; Sylla et al., 2007). The extent to which integrated
healthcare improves health outcomes, however, has not been examined in middle-income
countries that struggle to optimize limited healthcare resources, despite increased OST
availability (Lekhan et al., 2010; Rechel et al., 2012; Wolfe et al., 2010).
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Research in high-income countries supports healthcare integration for PWID (Turner et al.,
2005), including those with HIV. Similar to the U.S. and former Soviet Union (FSU)
countries, drug treatment in Ukraine is limited and where available, often separate from
general healthcare settings, resulting in siloed care for PWID. As a result, fewer than 5% of
Ukrainian HIV-infected PWID receive ART (Wolfe et al., 2010). New integrated/co-located
(ICL) clinics for HIV-infected PWID were first introduced in 2008, providing ART, OST,
case management and primary care, including screening and treatment for tuberculosis (TB),
in a single location (Curtis, 2011). Their impact on health-related outcomes, however, has
not yet been assessed. The availability of integrated healthcare delivery and OST in Ukraine
make this setting unique for examining the extent to which integrated healthcare could
abrogate the burgeoning region-wide HIV epidemic.

2. METHODS
2.1 Study Design

From October to December, 2010, a cross-sectional survey of 296 HIV-infected PWID
meeting criteria for opioid dependence and having injected ≥2 years was conducted in two
profoundly HIV-impacted Ukrainian regions (Kiev and Dnipropetrovsk).

2.2 Study Sites
Subjects were recruited from three different settings within each region: integrated and fully
co-located (ICL); non-co-located (NCL); and harm reduction and outreach (HRO) sites.
Subjects receiving no services were excluded from this study. OST in Ukraine, whether at
ICL or NCL sites, is provided free of charge from the Ministry of Health. Enrollment in
OST, irrespective of site, requires opioid dependence, ≥2 years of use, and governmental
“registration”, which is often linked to loss of driver’s license and employment restrictions
(Bojko et al., 2013; Izenberg and Altice, 2010). Onsite daily observed OST is required
without “take-home” administration allowed. At a minimum, ICL services provide free
treatment and screening services for HIV, TB, and opioid dependence using OST (Sylla et
al., 2007), whereas NCL sites, which predate the ICL program, provide only substance
abuse treatment counseling with OST. Three pilot ICL sites were established in 2008 (Kiev,
Dnipropetrovsk and Simferopol), with 20 sites added subsequently; the majority of
Ukraine’s 141 OST sites, however, are NCL. All participants receiving OST at ICL and
NCL sites were enrolled >3 months and were provided psychosocial counseling. HRO sites,
available since 2001, provide syringe exchange, case management, referral to ancillary
services (including HIV and TB), and psychosocial counseling but no OST. Eligibility for
ICL and NCL services did not differ, but those in HRO sites are not required to officially
“register” as PWID with the government. Both regions selected had Ukraine’s longest
established ICL, NCL and HRO service delivery programs.

2.3 Study Survey
The survey included several validated instruments, including health-related quality of life
(HRQoL) using the 36-item Short Form of the Medical Outcomes Study (SF-36; Ware and
Sherbourne, 1992) and components of the Addiction Severity Index (Cacciola et al., 2007;
Isralowitz et al., 2009; McLellan et al., 1980). Quality healthcare indicator (QHI) questions
were created independently for treatment of HIV, addiction and TB based on existing
literature (Altice et al., 2010; Sylla et al., 2007; World Health Organization, 2008) and
Ukraine’s Ministry of Health treatment guidelines. Surveys were translated from English to
Russian and back-translated using established methods (Ware et al., 1995). Expert focus
groups were used to refine the survey, and a daylong pilot was performed to ensure error-
free administration. Research assistants underwent extensive training and received expert
oversight.
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2.4 Recruitment
A random sample of enrolled HIV-infected patients from each setting within each region
was selected using alphabetically assigned numbers and a computer-based random number
generator. HIV status is officially registered at the Ministry of Health with self-reported HIV
status confirmed through national registries. Recruitment is depicted in Figure 1 in
accordance with the STROBE Statement (von Elm et al., 2007). Initially, 50 subjects were
contacted per setting in each region. Four randomly selected clients declined participation.
Five participants recruited from HRO sites were also receiving OST and reallocated to the
NCL group. After providing informed consent, subjects were interviewed for 45–60 minutes
in Russian and paid 80 Hrivna (UAH, $10 USD) for their time. Institutional Review Boards
at the Ukrainian Institute on Public Health Policy and Yale University provided ethical
oversight.

2.5 Measures
The primary outcomes were eight self-reported QHIs, including HIV, addiction and TB
treatment outcomes adapted from international recommendations (WHO, UNODC, and
UNAIDS) and from previously described empirical models of integrated healthcare services
for HIV-infected PWID (Altice et al., 2010; Sylla et al., 2007; World Health Organization,
2008). Three HIV QHIs included: receipt of ART, receipt of ART when CD4≤200, and CD4
monitoring within the past 6 months. Three addiction QHIs included: receipt of WHO-
recommended OST dosing (methadone ! 80mg or buprenorphine ! 12mg; Barnett et al.,
2001; Strain et al., 1999), no previous 30-day drug injection, and less than daily drug
injection. Two TB QHIs included: TB screening in the past 12 months and receipt of
isoniazid preventive therapy (IPT). The maximum QHI score was 8; it was 7 for those
whose CD4 was never ≤200. A QHI composite score was created for each subject
representative of the percentage of QHIs attained by summing the QHIs met for each
individual, dividing by the maximum number achievable (7 or 8), and multiplying by 100.
No HRO participants received a point for optimal OST dosage since, by definition, they
weren’t prescribed it. This is justified because all subjects in this group met criteria for and
optimally should have received OST. Optimal addiction outcomes focus not only on
reducing injection frequency, but halting it altogether, thereby justifying points for both
injection reduction and cessation. A secondary continuous outcome measuring HRQoL was
calculated from the SF-36 (Ware and Sherbourne, 1992), including standardized
computation of general health (GH), and physical (PCS) and mental (MCS) composite sub-
scores.

Poverty was stratified as <888 UAH using 2010 monthly Ukrainian poverty norms (~$110).
Being “single” included “never married,” “separated,” or “divorced.” Housing status was
defined as “living alone” or “living with others”; none identified as being homeless.

2.6 Data Analysis
Analysis was performed using Stata v.10 SE (Stata Corporation, 2007). Indicators were
analyzed for each group using Chi-square tests or independent sample t-tests, as appropriate.
Multivariate linear regression models were utilized to adjust for potential confounders.
Bivariate analyses where p<0.10 was used to enter the multivariate model, and a backward
elimination strategy to fit the model. Covariates with p<0.10 were retained. All models
controlled for age, gender, and geographical region regardless of significance. R2 was used
to measure goodness-of-fit.
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3. RESULTS
3.1 Respondent Characteristics

Response rate was high (98.7%) across sites. The sample, presented in Figure 1 and Table 1,
is comprised mostly of men (66%) in their mid-30s (mean 35.7 years). ICL participants were
significantly older than NCL (mean 36.9 vs 34.4 years, p<0.01) subjects and had injected
opioids longer than NCL or HRO (mean: 14.4 versus 11.0 versus 8.6 years) participants;
however, ICL and NCL participants had been on OST the same duration (mean=31.8
months). ICL subjects were significantly more likely to be unemployed and single than the
two other groups, but all had a stable place to live and had high levels of education. Almost
two thirds of the sample (61%) reported a monthly income below poverty.

All ICL and NCL respondents received OST, by definition, while no HRO respondents
received it, and so the five participants (Figure 1) recruited from HRO sites receiving OST
were reallocated to the NCL group. All QHI results were found to be robust regardless of
whether the five participants reassigned to NCL from HRO sites were included in NCL or
HRO groups. Among OST subjects, the majority was on methadone (61%); however,
significantly more NCL patients were prescribed buprenorphine than ICL patients (49%
versus 29%, p<0.01).

3.2 Quality Healthcare Indicators
Figure 2 provides details for the composite QHI score and is further divided into HIV,
addiction and TB treatment QHIs. Participants receiving care in the ICL group had
significantly higher QHI composite scores (Panel A), than those in NCL and HRO settings
(71.9% versus 54.8% versus 37.0%, respectively, p<0.001).

Panel B depicts HIV treatment QHIs. While nearly all ICL (91.7%) and most NCL (83.9%)
participants had CD4 counts in the previous 6 months, significantly fewer subjects in the
HRO group (64.8%) did. Significantly more ICL participants (49.5%) were prescribed ART
compared to NCL (19.2%) or HRO (26.3%) participants (p<0.001 for ICL versus NCL or
HRO). In accordance with Ukrainian Ministry of Health guidelines, nearly all (93.8%) ICL
participants with CD4≤200 received ART compared with significantly fewer NCL (62.5%)
and HRO (54.6%) participants.

Panel C depicts addiction treatment QHIs. Ukraine’s Ministry of Health guidelines for OST
dosing are similar to international standards. Between the two OST-receiving groups (ICL
and NCL), the ICL group was significantly more likely to receive recommended OST
dosing (57.3% vs 41.4%, p<0.05) despite similar duration on OST; 61% of those on OST
were on methadone with an average dose of 81mg (IQR 50–115), and 39% on
buprenorphine with an average dose of 7mg (IQR 4–12). Those on OST, irrespective of
setting, were significantly less likely to have injected daily or at all in the past 30 days.
Nearly all HRO subjects (90.5%) had injected at least once in the previous 30 days, whereas
only one-third of ICL and NCL participants had done so. Daily injection, a measure of
higher addiction severity, was reported by 40% of HRO subjects, significantly higher than
ICL (6.5%) or NCL (15.5%) subjects (p=NS between OST-prescribed ICL and NCL
groups).

Two TB treatment QHIs are depicted in Panel D. Annual TB screening is required for all
Ukrainian OST clients. Nearly all subjects in the ICL (96.9%) or NCL (95.1%) groups (all
on OST) had undergone TB sputum screening in the previous 12 months, significantly
higher (p<0.001) than for those at HRO sites (74.4%). Overall, 29% of the entire sample had
received IPT; ICL (42%) subjects were significantly more likely to receive IPT than NCL
patients (11%), but no more so than HRO participants (34.1%). In the final multivariate
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model, higher QHI composite scores were significantly associated with receipt of care in
ICL compared to NCL or HRO sites, increasing age and being employed (Table 2).

3.3 Health-Related Quality of Life
The secondary outcome, HRQoL, is presented in Figure 3 and divided into general health,
physical composite, and mental composite score with higher scores indicating relatively
better health. The general health, physical, and mental scores for HRQoL did not differ
significantly between the two OST-prescribed (ICL and NCL) groups. When re-stratified by
receipt of OST rather than by specific site, those on OST had significantly higher general
health, physical, and mental scores than the HRO group. In multivariate analysis (Table 2),
receiving services only at HRO sites was negatively associated with general (! =−10.63;
95% CI −14.75, −6.51; p<0.001), mental (! =−10.20; 95% CI −12.92, −7.48; p<0.001), and
physical (! =−4.40; 95% CI −6.26, −2.53; p<0.001) HRQoL compared to ICL sites, whereas
accessing care at NCL sites was not significantly associated with differences in HRQoL
compared to ICL sites.

4. DISCUSSION
To our knowledge, this is the first empiric evaluation of different models for providing care
to HIV-infected PWID in Eastern Europe or any middle-income country, including
assessment of integrated and co-located care, in a region where HIV treatment outcomes are
comparatively poor. Compared to other at-risk groups, HIV-infected PWID are less likely to
access HIV-related healthcare (Andersen et al., 2000; Celentano et al., 2001; Korthuis et al.,
2004; Strathdee et al., 1998) and more likely to experience increased morbidity and
mortality (Lucas et al., 2001; Mathews et al., 2000; Moore et al., 2004). Modeling suggests
the most cost-effective method to address the volatile HIV epidemic in this region is through
OST expansion and the most effective way is through combining OST expansion with
increased ART prescription (Alistar et al., 2011). Using literature-based indicators of
optimal care for HIV-infected PWID where TB among HIV-infected patients is endemic,
which we have termed QHIs, we advance these findings by demonstrating that integrated
care for the multiple comorbidities affecting HIV-infected PWID could help reverse
morbidity and mortality trends for a region with an unrelenting HIV epidemic. By
simultaneously addressing healthcare services for addiction, HIV and TB, integrated care
incrementally optimizes treatment outcomes overall and across a number of specific
domains.

We found that integrating multiple services into one setting helps HIV-infected PWID on
OST access ART, even compared to those receiving OST at NCL sites. This study confirms
findings from North America where methadone (Uhlmann et al., 2010) and buprenorphine
(Altice et al., 2011) treatment increased the likelihood of ART prescription and retention on
buprenorphine >6 months enhanced this effect when integrated into HIV treatment settings
(Altice et al., 2011). The present study, however, extends the US-based studies in three key
ways. First, this study expands empiric evidence that healthcare integration benefits complex
patients in a middle-income country where syndemics of addiction, HIV, and tuberculosis
are more profound. Second, it provides additional insight about the benefits of integration by
including a third non-OST comparison group. Third, while the US studies examined only
HIV treatment QHIs (Korthuis et al., 2011a), this study included QHIs for two additional
healthcare domains, addiction and tuberculosis, key to effectively managing HIV-infected
PWID in middle-income settings. The findings from this study have important implications
for the U.S., where HIV and substance treatment should be integrated better, particularly
using buprenorphine and extended-release naltrexone for treating opioid dependence and the
use of naltrexone for treating alcohol use disorders. Such integration is central to efforts to
create patient-centered medical homes in accordance with mandates set forth through the

Bachireddy et al. Page 6

Drug Alcohol Depend. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Affordable Care Act that is to be instated in 2014. Central to integrated healthcare delivery
systems is the need to synergistically improve multiple aspects of care, including HIV,
substance abuse and TB treatment outcomes. Together, these results support findings that
advocate for integration of multiple services into routine healthcare outside of addiction
specialty treatment settings (Altice et al., 2006; Basu et al., 2006; Schwarz et al., 2012,
2009).

Integrating healthcare services likely encourages ART prescription by promoting regular
contact with healthcare providers traditionally hesitant to prescribe ART to PWID
(Westergaard et al., 2012), overcoming stigma and stereotypes among those providers
(Altice et al., 2010; Murri et al., 1999). Increasing ART prescription is crucial to benefit
individual and public health, including reduced HIV transmission, particularly sexual
transmission, which is an increasing contributor to HIV expansion in Ukraine. Data from
randomized controlled trials of HIV serodiscordant couples (Cohen et al., 2011) and
empirical studies using ART “treatment as prevention” to reduce community-level viral load
(Henard et al., 2012; Kivela et al., 2012; Wood et al., 2009) confirm that ART prescription
reduces sexual HIV transmission, which has important implications for Ukraine’s
transitional HIV epidemic.

We found that OST reduced injection frequency and increased drug abstinence regardless of
service delivery strategy, underscoring the importance of OST for secondary HIV
prevention (Metzger et al., 1993). Despite Ukraine’s adoption of international standards for
targeting OST doses (Barnett et al., 2001; Strain et al., 1999) the finding that less than half
of participant doses met those guidelines is provocative. It should be noted that even though
international guidelines recommend these OST dosages, most of the studies examining OST
dosages have been conducted in high-income countries, where PWID may use higher purity
opioids than used in Ukraine.

Nonetheless, recent data from Malaysia, another middle-income country where opioid purity
is low, suggest that dosages prescribed using international standards improved retention in
treatment (Wickersham et al., 2013a, 2013b). We found ICL sites were more likely to meet
international OST dosing standards compared to NCL sites. One explanation for this finding
is that ICL participants were more likely to be prescribed ART which is typically comprised
of a non-nucleoside reverse transcriptase inhibitor that markedly reduces methadone levels,
precipitates withdrawal and may have resulted in OST dosing increases (Altice et al., 2010).
Higher dosing at ICL sites could also be explained by unidentified intrinsic improvements in
OST care at these sites (e.g., better trained addiction specialists) or more effective cross-
training and communication between providers, a hallmark of integrated care. More ICL
patients were on ART, and providers may have communicated more effectively that ART
prescription was adversely compromising OST, resulting in staff increasing OST dosages to
ensure OST retention.

Tuberculosis, a common HIV-related co-morbidity in middle-income countries, is the
leading cause of death among HIV-infected patients in Ukraine and the region. Therefore,
screening for and treatment of active and latent TB is central to comprehensive and effective
HIV care (Sylla et al., 2007). TB screening in our sample was extremely high (89.3%)
among patients at ICL and NCL clinics, likely due to national requirements that all OST
patients be screened annually. These findings are encouraging given the high rates of TB-
associated mortality among HIV-infected PWID generally (Corbett et al., 2003; Kourbatova
et al., 2006; McShane, 2005; Nunn et al., 2005; Sharma et al., 2005). Recent evidence has
demonstrated that utilization of both IPT and ART in HIV-infected patients is associated
with reduced TB incidence (Golub et al., 2007; Uyei et al., 2011), and IPT is currently
recommended for all HIV-infected patients where TB is prevalent (World Health
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Organization, 2011). Although patients in the ICL and NCL groups were equally likely to
have received recent TB screening, ICL participants were significantly more likely to
receive IPT than NCL participants, suggesting that further reductions in morbidity among
NCL participants may be achieved in ICL settings. Unexplained by our findings, however, is
the relatively high level of IPT receipt by study participants in HRO sites, though an
observed correlation between ART and IPT prescription (data not shown) does provide one
possible explanation.

HRQoL is an important construct for assessing perceived individual well-being and
function. Our findings, similar to others (Corsi and Kwiatkowski, 2002; Fiellin et al., 2001;
Korthuis et al., 2011b; Zweben and Payte, 1990) confirm that OST alone is associated with
improved general, physical and mental health regardless of how services are organized. Our
finding that healthcare integration, per se, was not significantly correlated with HRQoL is
consistent with prior research indicating that treatment of opioid dependence alone is
responsible for most of the benefits (Brands et al., 2008). Improved HRQoL may confer
other independent benefits, including increased ART tolerability and possibly result in
improved ART adherence when prescribed (Avants et al., 2004; Conway et al., 2004; Lucas
et al., 2004; Sambamoorthi et al., 2000).

Challenging within this setting is creation of a flexible legal framework that improves
patient access to OST and reallocation of diminishing resources through task-shifting of
OST dispensation and supervision to nurses and/or pharmacists that may alleviate financial
and human resource constraints on OST scale-upm a successful approach demonstrated
elsewhere (Alamo et al., 2012; Babigumira et al.; Ivers et al.). Under emerging global
financial constraints, funding mechanisms are diminishing, potentially threatening the
significant benefits gained in HIV prevention and treatment (Vujicic et al., 2012). PWID are
particularly vulnerable high-risk groups to programming cuts. Innovation and borrowing
international best practices and adapting them locally with the aid of operations
improvement principles (Allway and Corbett, 2002) may invigorate integration principles
further.

While OST improves both individual and composite QHIs and HRQoL for all who receive
it, QHIs are significantly higher in patients receiving integrated rather than non-integrated
care in OST sites. Although significant after controlling for potential confounding variables,
these findings are nonetheless limited by a number of factors including modest sample size,
lack of a prospective clinical trial, inability to measure the extent of integration at ICL sites,
and lack of a no-care control group. The cross-sectional design also limits our ability to
attribute causality to integrated care delivery. Notwithstanding these limitations, however,
this is the largest comparative study of integrated healthcare delivery to date that deploys
QHIs measuring multiple disease co-morbidities to assess the benefits of integrated
healthcare delivery compared to more traditional systems of care among HIV-infected
PWID. Moreover, it is the first to be conducted in a middle-income country, specifically in
Eastern Europe, where HIV-related mortality and HIV transmission continue to rise
(UNAIDS, 2010).

Despite its availability, political, ideological, and logistical barriers constrain OST
expansion in Ukraine (Alistar et al., 2011; Bojko et al., 2013; Izenberg and Altice, 2010;
Mimiaga et al., 2010; Spicer et al., 2011). Our findings provide empiric data that integrated
care of HIV-infected PWID has the potential to greatly improve individual and public
health, support further expansion of OST throughout the region, and ultimately demonstrate
the need for innovative models of care delivery that provide high quality, evidence-based
treatment in resource-constrained settings.
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Figure 1. Recruitment strategy by healthcare site type and region
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Figure 2. Quality Healthcare Indicators (QHI) based on service delivery setting
Legend: A) Mean Quality Healthcare Indicator Score; B) HIV-Related Quality Healthcare
Indicators; C) Drug Treatment-Related Quality Healthcare Indicators; D) Tuberculosis-
Related Quality Healthcare Indicators
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Figure 3. Health-related quality of life scores by service delivery setting and receipt of opioid
substitution therapy (OST)
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Table 2

Multivariate Analysis of Factors Contributing to Health-Related Quality of Life (HRQoL) and Quality
Healthcare Indicator Composite Score

HRQoL General
Health Score
! (95% CI)

(n=265)

HRQoL Mental
Composite

Score
! (95% CI)

(n=287)

HRQoL Physical
Composite

Score
! (95% CI)

(n=263)

Quality
Healthcare
Indicator

Percentage
Score

! (95% CI)
(n=290)

Facility Type

Integrated & Co-Located Referent Referent Referent Referent

Non-Co-Located 2.12 (−3.74, 7.97) 0.70 (−2.66, 4.06) 1.09 (−1.12, 3.29) −16.53‡ (−22.17, −10.90)

Harm Reduction & Outreach −10.63‡ (−14.75, −6.51) −10.20‡ (−12.92, −7.48) −4.40‡ (−6.26, −2.53) −35.45‡ (−40.51, −30.40)

Covariates

Age −0.23 (−0.57, 0.11) −0.07 (−0.27, 0.14) −0.16* (−0.29, −0.03) 0.36* (0.04, 0.68)

City 3.20 (−1.61, 8.01) 8.00‡ (5.45, 10.55) 1.22 (−0.60, 3.03) 4.68 (−0.12, 9.49)

Gender 1.14 (−3.32, 5.60) 0.86 (−1.69, 3.40) 1.19 (−0.59, 2.96) −4.68 (−9.42, 0.06)

Hepatitis Cinfected −7.70‡ (−11.86, −3.53) ---------- ---------- ----------

Employed ---------- ---------- ---------- 3.25* (0.07, 6.44)

Below poverty ---------- −3.69† (−6.29, −1.10) ---------- ----------

Housing: Living with others ---------- ---------- ---------- ----------

Married ---------- ---------- ---------- ----------

Years of opioid injection ---------- ---------- ---------- ----------

Times in prison −0.52‡ (−0.81, −0.23) ---------- −0.24‡ (−0.37, −0.12) ----------

Model Fit Adjusted R2 0.11 0.30 0.13 0.41

Legend: CI=confidence interval.

*
p<0.05

†
p<0.01

‡
p<0.001

Quality Healthcare Indicator Percentage Score represents for each individual the percentage of guidelines-recommended indicators met for HIV,
addiction, and tuberculosis treatment.
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