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BACKGROUND

The high prevalence of HIV among people who inject drugs (PWID) contributes
substantially to global mortality rates (Degenhardt & Hall, 2012). Worldwide, 30% of HIV
infections outside of sub-Saharan Africa are caused by injection drug use (International
Harm Reduction Association [IHRA], 2012). It is estimated that between 11 and 21.2
million people inject drugs of which between .8 and 6.6 million are infected with HIV
(Mathers, et al., 2008). Numerous scientific studies—including reports by The World Health
Organization (WHO), the United Nations Office on Drugs and Crime (UNODC), and the
Joint United Nations Programme on HIV/AIDS (UNAIDS)—conclude that opioid agonist
therapy (OAT) and needle and syringe programs (NSP) are empirically-validated
interventions to curb the spread of HIVV/AIDS among PWID (Bluthenthal et al., 2004;
Frischer & Elliot, 1993; Gibson, Flynn & Perales, 2001; Huang et al., 2014; Judd et al.,
2004; Khoshnood, Blankenship, Pollack, Roan & Altice, 2000; Kral, Anderson, Flynn, &
Bluthenthal, 2004; Miller, Tyndall, Spittal, Palepu, & Schechter, 2002; Millson et al., 2007;
Obadia, Feroni, Perrin, Vlahov & Moatti, 1999; Pollack, Khoshnood, Blankenship & Altice,
2002; Rhodes et al., 2004; Riley, 2000; Strathdee et al., 2010; Van Den Berg, Smit, Van
Brussel, Coutinho & Prins, 2007).

The provision of accessible HIV prevention interventions for PWID is a multisectoral,
rights-based approach to reducing environmental and individual risk factors for HIV
infection (Blankenship, Reinhard, Sherman, & El-Bassel, 2015; Beletsky et al., 2015; Cook
etal., 2010; De Cock, El-Sadr, Ghebreyesus, 2011; Degenhardt, et al., 2010; De Jarlais,

Corresponding Author: Phillip Marotta, PIm2113@columbia.edu.

CONFLICT OF INTEREST STATEMENT
The authors of this manuscript have no conflicts of interest to declare.

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



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Marotta and McCullagh Page 2

1995; Ostlin et al., 2006; MacMaster, 2004; Rhodes, 2002; Rhodes et al., 2003; 2004;
Strathdee et al., 2010; Strathdee et al., 2015). There is a large body of global literature
calling for collaboration across sectors in the delivery of HIV prevention interventions
(Degenhardt, 2010; Campbell & Williams, 1999; Ostlin, et al., 2006). This literature stresses
the importance of including government actors, criminal justice agencies, public health
organizations, social service offices, and international development agencies to in a socially
inclusive agenda that is rooted in sound human-rights principles of equal access and medical
treatment with dignity for PWID (Beletsky, Grau & White et al., 2011; Beletsky et al., 2015)

Harm reduction interventions have the potential to change environmental risk factors by
providing places to obtain clean syringes rather than obtaining syringes in locations known
to increase risk of HIV infection namely public locations or shooting galleries (Drucker,
Lurie, & Wodak et al., 1998). Further, a safe and designated physical space to discard
potentially infectious syringes is a promising alternative to discarding syringes in open
spaces (Friedman, de Jong, & Rossi et al., 2007). Regarding individual-level factors, both
NSP and OAT remove the mode of disease transmission by virtue of two different
mechanisms of behavior change. Provision of an adequate dose of an opioid substitute for
heroin consumption reduces injection behaviors thereby reducing the likelihood of sharing
syringes (Mathers et al., 2010; Vlahov, 1997) The mechanism producing individual-level
change for NSPs involves removing as many potentially infectious syringes from public
access and syringe sharing, which reduces potential opportunities for transmission of HIV
and other communicable diseases (World Health Organization, 2015).

Extant literature using patient-level data consistently identifies a reduction in the incidence
of HIV as a result of access to treatment and retention in care (Springer, Chen, & Altice,
2010; Sorenson & Copeland, 2000; Rhoades, Creson, Elk, Schmitz, & Grabowski, 1998;
Thiede, Hagan & Murill, 2000; Wells, Calsyn, Clark, Jackson & Saxon, 1996). A meta
analysis by MacArthur etal., (2012) symmarized findings from 12 studies and pooled 9
studies with 23608 person years of follow-up and found a 54% reduction in HIV infection
among PWID. A later systematic review of reviews by MacArthur etal., (2014) foynqg 13
reviews of interventions to treat HIV infection among PWID. Findings from the reviews
suggest moderate support for NSPs and strong support for OST programs in reducing
incidence rates of HIV among PWID.

In addition to individual-level behavior change and reducing environmental risk factors, the
structural and macro level importance of adopting social policies in favor of the
implementation of harm reduction programs are increasingly discussed in international
literature (Beletsky et al., 2015; Degenhardt 2010; Harm Reduction Network, 2015; WHO,
2015). The transition from privately funded pilot programs to programs that are funded
nationally constitutes a structural macro level shift in approaches to delivering harm
reduction services with major implications for aggregate national-level rates of HIV (Harm
Reduction Network, 2015). The adoption of social policies on the local, community and
national level facilitate the implementation of NSP and OAT programs. Implementation of
harm reduction programs increase access to the proper resources for building sustainable
individual behavior change thereby reducing rates of HIV infection and other drug-related
harms among PWID (Beletsky et al., 2015). By 2009, OAT existed in 70 nations and NSPs
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(formal and pilot) existed in 82 nations, with an estimated 61 per 100 PWID receiving OAT
in Europe (Mathers et al., 2010).

On an aggregate level, no studies to date have examined the minimum coverage of OAT
required to make an impact on the incidence of HIV cross-nationally. Nonetheless, ensuring
open and rapid access to OAT is critical to maintain the effectiveness of OAT as primary
HIV prevention (Bruce, 2009). Beyond the scope of harm reduction programs, total
expenditures on the provision of healthcare programs may be associated with incidence rates
of HIV among PWID as well as in the general population. Public and private expenditures
on health could indicate a society’s commitment to promoting general population health (Or,
2000a; 2000b). Moreover, measurement of total expenditures on health indicates the level of
financial resources allocated by local, regional, national governments and the private sector
to improve health (Lu, Schneider, Gubbins, Leach-Kemon, Jamison, & Murray, 2010; Or,
2000a; 2000b). Studies have found that increasing health spending may attenuate rates of
preventable deaths, particularly for heart disease, diabetes and infant mortality (Mays &
Smith, 2011; Or, 2000a). However, research into the cross-national effects of healthcare
expenditures on incidence rates of HIV is lacking. A significant relationship between greater
spending on healthcare and lower incidence rates of HIV may provide some preliminary
evidence for allocating more financial resources to healthcare.

Despite mounting scientific and theoretical support, the existing body of literature
elucidating the effects of harm reduction programs on incidence rates of HIV suffers from
several methodological shortcomings. A majority of studies have investigated the effects of
harm reduction programs using cross-sectional, individual-level designs without a
comparison group. Several studies have explored the link between incidence rates of HIV
and harm reduction interventions through a cohort study methodology (Frischer & Elliot,
1993; Pollack et al., 2002; Judd et al., 2004; Van Den Berg et al., 2007; Huang et al. 2014)
and pre-post study designs without control groups (e.g. Gibson et al., 2001; Millson et al.,
2007). Most of these studies rely upon self-reported data, are based on cross-sectional
designs, and focus on a single country or small number of nations. These studies neglect to
consider the impact of policies cross-nationally and economic drivers as contributors to the
epidemic.

Though some researchers have generated insights into cross-national drivers of incidence
rates of HIV using epidemiologic techniques (e.g Grassly, et al., 2003; Vickerman et al.,
2006; Strathdee et al., 2010; Alistar, Owens & Brandeau, 2011), none have used longitudinal
incidence data across countries to explore the relationship between harm reduction and HIV
rates. This study aims to address a substantive and methodological gap in the existing
literature by examining the impact of years of methadone maintenance therapy (MMT)
implementation, years of NSP implementation, and client utilization rates for MMT on HIV
incidence rates among 28 European countries from 1995 to 2011 after adjusting for Gross
Domestic Product (GDP) and total healthcare expenditures.

Int J Drug Policy. Author manuscript; available in PMC 2017 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Marotta and McCullagh Page 4

METHODS

Data and Measures

Data for this study were extracted from several publically available sources. The World
Health Organization (WHO) Regional Office for Europe, and the European Center for
Disease Control (ECDC) jointly compile HIVV/AIDS surveillance data on the number of new
cases of HIV infection in the general population for all 53 nations in the WHO European
Region from 1985 to the present (World Health Organization [WHO], 2015). Annual
numbers of new HIV cases for the 28 countries included in this study were divided by the
total population and multiplied by 100,000 to produce a population-adjusted overall HIV
incidence rate using yearly population data provided by the World Bank.

The European Monitoring Center for Drugs and Drug Addiction (EMCDDA) provided data
reporting the year of introduction of harm reduction programs from 30 independent nations,
annual number of clients enrolled in MMT from 1995-2011, and the number of cases of
HIV infection among PWID. Incidence rates of HIV among PWID were converted from per-
million to per 100,000. Retrospective reporting and implementation of new monitoring
systems to track new cases of HIV among PWID warranted the exclusion of data points for
Greece in 1999 and the Netherlands in 2002 to minimize the multiple counting of new
infections. The years of NSP and MMT implementation were calculated by subtracting the
year of first implementation from 2011 for each of the countries. For example, a country that
initiated MMT in 1967 (Sweden) (the earliest date available) was subtracted from 2011. In
this instance, the time range began at 17 years and reached 44 years in 2011.

Data were available for the greatest number of countries from the EMCDDA on year of
MMT implementation compared to other OAT interventions. As a result, this study focuses
exclusively on the effects of MMT implementation on incidence rates of HIV. Data on the
annual numbers of clients receiving MMT for 26 countries (data were not available for
Norway and Croatia) were retrieved and adjusted for population size using the same
procedures that produced HIV incidence rates (per 100,000 of the population). Due to
excessive missing data on key independent variables, Cyprus and Turkey were excluded
leaving a final sample of 28 European nations for analysis of incidence rates of HIV in the
general population and among PWID and 26 nations for the analysis of uptake in MMT
utilization.

GDP and total expenditures on healthcare (public and private, as a percentage of GDP) were
selected as control variables from the World Bank’s World Development Indicators Database
(World Bank, 2015). Prior to entering GDP into the multivariable models, annual estimates
of GDP were divided by 100,000. Incidence rates of HIV and service utilization rates were
converted to the logarithm scale in order to reduce the potential bias introduced by heavily
skewed data. The final dataset of 28 countries consisted of 477 observations over a time
period from 1995 to 2011. For years of implementation of NSP and MMT, the analyses
consisted of 426 observations for overall HIV rates and 376 for HIV rates among PWID. For
MMT utilization rates, the analyses consisted of 418 observations for overall incidence rates
of HIV and 365 observations for incidence rates among PWID.
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Statistical Analyses

We used a year- and country-level fixed-effects model to estimate the potential association
between years of implementation of harm reduction programs and incidence rates of HIV
after adjusting for GDP and expenditures on health. A fixed-effects model introduces
country and time dummy variables to remove the effects of time- and country-level invariant
characteristics, whether observable or unobservable, on the outcome variable, thereby
attenuating a significant source of potential omitted variable bias (Kreft, Kreft & Leeuw,
1998; Snijders, 2011; Rabe-Hasketh & Skrondel, 2008). Specifically, this analysis modeled
only the net effects of time-variant predictor variables (across-country effects), thus
minimizing the potential bias introduced by unmeasured within-country effects (Kreft, Kreft
& Leeuw, 1998).

Our models tested for linear, quadratic and cubic country-specific trends that may have been
correlated with years of implementation. The use of trends provides a relatively conservative
test to evaluate models for potential bias from country-level trends (Rabe-Hasketh, 2008).
The logged incidence rates of HIV appear to follow a linear and quadratic distribution
(Figure 1) suggesting that linear and quadratic trends are most appropriately suited to control
for the effects of country-specific trends. Given the quadratic distribution, results are
presented for models that utilized quadratic trends. More information on subdivisions in the
recording of data within countries is provided in the appendix.

The first set of models tested the potential effects of years of NSP and MMT implementation
on logged incidence rates of HIV in the general population and among PWID. In a second
set of models, a fixed-effects regression model tested the potential effects of logged MMT
utilization rates on logged incidence rates of HIV after adjusting for the same explanatory
variables as the first set of models. Out of the total sample of 28 countries, NSPs, and MMT
programs were nascent interventions at the beginning of the time period used in this study.
To allow new harm reduction programs time to gain traction within the population, a three-
year lag was applied to variables measuring years of NSP and MMT implementation.

Table 1 presents descriptive statistics and means for each country and the overall sample.
The mean overall incidence rate of HIV was 5.70 (.40-30) (per 100,000 of the population)
from 1995-2011. The numbers within parentheticals in Table 1 for both the overall
population and PWID embody the minimum and maximum incidence rates of HIV for each
country and the entire sample of countries over the time period from 1995-2011. Among
PWID, the mean overall incidence rate of HIV was 123.04 (1.70-1608.99) (per 100,000 of
the population). During the same time period, the mean GDP was 30891.23 (in hundreds of
thousands) (PPP), and, on average, total healthcare expenditures (public and private)
accounted for 7.99% of GDP (PPP).

Figure 1 shows temporal patterns in the overall incidence rate of HIV as well as the
incidence rate of HIV among PWID during the time period from 1995 to 2011. The overall
incidence rate of HIV increased steadily from 1995 to 2008, and then it began to level off for
the remaining three years. A different pattern becomes apparent through visual inspection of
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the incidence rate of HIV among PWID, which increased until 2005, followed by a steady
decline until 2011.

Countries varied widely in years of NSP and MMT implementation, in the number of clients
enrolled in MMT, and in total spending on healthcare. In 1995, fifteen countries
implemented publically funded NSPs and 18 implemented MMT. By the beginning of 2000,
the number of countries that implemented publically funded NSPs and MMT was 24 and 27
respectively. Only Estonia had not yet implemented MMT, and Belgium, Estonia, Hungary,
and Romania had not yet implemented NSPs.

By the end of the study period in 2011, all 28 countries had implemented publically funded
NSPs and MMT programs. The country with the highest incidence rates of HIV (overall and
among PWID), Estonia, implemented NSP and MMT for the shortest amount of time (11
years) and ranked 2" from the bottom in expenditures on healthcare (5.89%).

Needle and syringe programs

The average number of years of implementing NSP was 18.80 for publically funded
programs. This increased to 20.32 when accounting for additional years of pilot program
implementation. Table 2 presents results from year- and country-level fixed-effects models
examining the potential effects of years of NSP adoption on logged incidence rates of HIV.

In the unadjusted models, each year of NSP implementation with a 3-year lag operator was
associated with a decline in the overall incidence rate of HIV of .07 (p<.05). Each year of
NSP implementation was associated with a decline of 0.04 (p<.01) in the logged overall
incidence rate of HIV after adding country-specific trends into the model. In the unadjusted
model with no trend, each additional year of NSP was associated with a significant decrease
in the logged incidence rate of HIV among PWID of 0.05 (p<.05). The effects of years of
NSP implementation were robust to country-specific trends in both the unadjusted and the
adjusted models. Each additional year of NSP implementation was associated with a decline
of .06 (p<.001) in the incidence rate of HIV among PWID after controlling for expenditures
on health, GDP and country-specific trends.

In experimental models, the potential effects of NSP implementation on reducing the overall
logged incidence rate of HIV were robust to cubic trends suggesting that the potential effects
of years of NSP implementation were able to withstand the most conservative tests of
confounding by trends at the country level (results not shown but available upon request).

Methadone maintenance therapy

The average number of years of implementation for MMT was 23.04 years. Table 3 presents
year- and country-level fixed-effects models with a 3-year lag, examining the effects of years
of MMT on the logarithms of the overall incidence rate of HIV and the incidence rate of
HIV among PWID.

The unadjusted models identified a significant negative effect of years of MMT on logged
overall incidence rates of HIV in which each year’s increase in MMT resulted in a decline in
the log overall incidence rate of HIV of .03 (p<.001). In the unadjusted model for incidence

Int J Drug Policy. Author manuscript; available in PMC 2017 June 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Marotta and McCullagh Page 7

rates of HIVV among PWID, each year of MMT predicted a decline in the incidence rate of
HIV among PWID of .03 (p<.01). After adjusting for GDP and public expenditures on
healthcare, each year of MMT implementation resulted in a decline in the logged overall
incidence rate of HIV of .03 (p<.001) and of .02 (p<.001) in the logged incidence rate of
HIV among PWID. The addition of country-specific trend terms resulted in insignificant
findings for potential effects of years of MMT on both logged overall incidence rates of HIV
and incidence rates of HIVV among PWID in the unadjusted and adjusted models.

Uptake of methadone maintenance therapy

The mean annual rate of MMT utilization from 1995 to 2011 was 69.74 clients (per 100,000
people in the population). Table 4 presents year- and country-specific fixed-effects models
investigating the effect of the logarithm of the rate of MMT clients (per 100,000) on the
logarithms of the overall incidence rate of HIV and the incidence rate of HIV among PWID
(per 100,000).

In the unadjusted model, each increase in the logged rates of MMT clients was associated
with a decrease in the logged overall incidence rate of HIV of 0.24 (p<.001) and a decrease
of 0.36 (p<.001) in the logged incidence rate of HIV among PWID. In the adjusted model,
each unit increase in rates of MMT clients was associated with a significant decline in the
logged overall HIV rate of .23 (p<.001) and 0.34 (p<.01) in the incidence rates of HIV
among PWID. These results became insignificant after introducing country-specific trend
terms. In all of the models without country-specific trends, expenditures on health were
associated with lower incidence rates of HIV in the general population and among PWID. In
the models for years of MMT and NSP implementation, expenditures on healthcare
remained significant after controlling for country-specific trends. Across models, greater
total expenditures on healthcare were associated with lower incidence rates of HIV. Gross
domestic product was not a significant predictor of incidence rates of HIV in any of the
models.

DISCUSSION

The central aim of this exploratory study was to examine the association between harm
reduction programs and incidence rates of HIV in both the general population and PWID in
Europe.

Needle and syringe programs

After controlling for year- and country-level fixed-effects and country-level trend terms, this
study found an association between years of implementation of NSPs and lower incidence
rates of HIVV among the general population and PWID.

Methadone maintenance therapy

This study found a significant association between years of implementation of MMT and
lower incidence rates of HIVV among the general population and PWID. However, the
parameter estimates of the effects of MMT became insignificant after adding country-level
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trend terms thus indicating the possibility of confounding in our results due to country-
specific trends.

Uptake of methadone maintenance therapy

In the model without country-specific trends, greater rates of clients entering treatment were
associated with lower incidence rates of HIV in the general population and among PWID.
After controlling for country-specific trend terms, the association between rates of service
utilization of MMT and incidence rates of HIV became insignificant.

Implications

Our findings converge with extant literature suggesting early implementation of MMT and
NSP in the HIV epidemic and countries who enrolled greater numbers of PWID may have
significantly lower incidence rates of HIV than countries who were delayed in their
responses to injection drug use. This is an important lesson for countries with rapidly
growing populations of PWID. Heroin addiction and intravenous drug use are on the rise,
due in large part to increased availability of heroin worldwide and the growth of prescription
opioid abuse (United Nations, 2015). Moreover, empirical studies point to the relationship
between concomitant patterns of heroin abuse and HIV infection (Strathdee, 2010, 2011).

Few studies have explored the relationship between public spending on general health and
incidence rates of HIV cross-nationally. Our results suggest that allocation of greater
financial resources to general health may mitigate the growth of incidence rates of HIV in
European nations. Though abundant research highlights the effectiveness of public and
private healthcare spending on incidence rates of HIV by virtue of scale-up in low-to-
middle-income countries (Bor et al., 2013; De Cock et al., 2011; EI-Sadr & Abrams, 2007;
Parker, 2009), no studies have explored this issue longitudinally and cross-nationally using
fixed-effect models as of this writing. Our findings provide new insight surrounding the
benefits accrued from expenditures on healthcare particularly in relation to attenuating the
spread of HIV.

Avenues of future research

The findings presented in this analysis allow for a new line of inquiry and are a compelling
call to action for additional cross-national research into harm reduction policies. Additional
socioeconomic, economic, demographic, and global health variables are now being collected
in Europe and other regions as well, with timespans that are becoming increasingly feasible
to analyze in empirical inquiry (Cook, Bridge, & Stimson, 2010). Therefore, future
comparative studies must explore the effects of harm reduction cross-nationally, using
additional potential confounders and focusing on other geographic regions. Additional
research must consider expanding dependent variables to include other communicable
diseases such as the Hepatitis C and B viruses and sexually transmitted infections.

In addition to other communicable diseases, this study did not investigate the impact of
harsh sentencing laws, compulsory treatment protocols, mandatory drug user registration
laws, and other indicators of the degree to which a country criminalizes drug use on
incidence rates of HIV. Moreover, limited data on dates of implementation for other types of
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Limitations

OAT—huprenorphine maintenance therapy, morphine assisted therapies, suboxone
maintenance therapies, and heroin assisted therapies, etc.—precluded inclusion of other
types of OAT into the research design of this study. Additional cross-national research into
the effects of adoption of multiple types of OAT is necessary to expand knowledge
surrounding benefits accrued to countries from implementing a combination of approaches
to treatment for heroin addiction.

This study has some limitations that are worth noting. Despite the HIV/AIDS epidemic
officially beginning in 1981, gaps in publicly available data restricted the time window to
1995-2011. Also, this study’s methodological approach assumes that each country engages
in the same level of service provision. The literature indicates otherwise, reporting that some
European countries are considered to be at the forefront of innovation, while others are
deemed to have a weaker framework for harm-reduction program development (Cook et al.,
2010). We partially addressed this limitation by including client utilization rates of MMT.
However, we were unable to use service utilization data for syringe distribution. Cross-
national data were available on number of syringes distributed from 2003 to 2011 from a
limited number of countries, which would have hindered our capacity to produce results for
the widest time period possible. In addition to utilization rates, this study did not account for
differences across countries in rates of coverage of MMT and NSP. Future empirical inquiry
into the effects of harm reduction on incidence rates of HIV must account for heterogeneity
in rates of coverage of MMT and NSP across countries. Similarly, this study did not control
for the quality of care provided in harm reduction programs, which may influence aggregate
country-level rates of HIV. Future research should investigate the impact of aggregate
quality indicators on incidence rates of HIV including retention in care and dosing levels.

Another limitation involves not accounting for HIV incidence among PWID as a potential
driver of overall HIV rates in the general population. We did not include HIV among PWID
in the general population due to differences in reporting systems of new cases between the
overall rates and the rates of PWID. Since the data originates from two different repositories,
the ECDC and the ECDDMA, it is not possible to compare data in the same analytical
model. It is possible that cases of HIV were reported or cited by the ECDDMA and not
reported to the ECDC. A more likely scenario involves cases being reported to the ECDC
that are not detected as HIV acquired through injection drug use. In either scenario, it would
not be empirically prudent to control for aggregate rates of HI\VV among PWID in the model
predicting overall HIV rates. This is a limitation in that it is possible that HIV among PWID
is a major driver of overall HIV rates in Europe due to high rates of injection drug use. One
avenue of future research involves using a standardized reporting system to calculate the
ratio of the incidence rate of HIV among PWID to the incidence rate of HIV among the
overall population. A statistical model in which the outcome is a rate ratio between the
incidence of HIV among PWID and incidence in the overall population would estimate the
degree to which harm reduction programs reduce the overall share of PWID relative to the
overall HIV incidence rate cross-nationally.
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Although countries are differentiated based on GDP, and spending on healthcare, this
analysis did not adjust for the effects of other cross-national demographic variables on
incidence rates of HIV. Complete data for all of the countries included in this study were not
available for cross-national demographic characteristics. In order to retain the greatest
number of countries for the longest time period possible, this study only controlled for GDP
and expenditures on healthcare as potential confounders. The empirical justification for the
utility of MMT and NSP would be strengthened substantially if the effects of
implementation on HIV rates remain significant after controlling for cross-national
demographic heterogeneity. These preliminary findings warrant additional research that
includes more cross-national demographic data.

Another limitation pertains to the ecological study design used to analyze a panel dataset of
aggregate rates of HIV infection. Although temporal analysis provides a more rigorous
design than cross-sectional or retrospective designs, this exploratory study is associational
rather than causal. Specifically, it is critical to avoid inferring causality or associations
between variables from findings on an aggregate country-level to an individual-level.
Generalization of findings from this study must occur only between countries rather than to
a population. This would be a classic example of an ecological fallacy. Other unmeasured
potential contributors to national-level declines in incident rates of HIV include health
promotion campaigns, changes in testing rates and uptake of anti-retroviral therapies (ART).
Finally, the effect of the proliferation of drugs on incidence rates of HIV, either through rates
of heroin seizures or the number of drug users seeking services, was not explored in this
study.

CONCLUSION

Given the absence of cross-national analyses of correlates of HIV incidence rates, this study
opens the door to a new approach to studying the effects of harm reduction policies globally.
Our findings reinforce extant literature suggesting that MMT and NSP implementation not
only protects the basic human rights and health of PWID, but also promotes the health and
wellbeing of societies at large by virtue of reducing overall rates of HIV.
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already existing social policy. Similarly, the EMCDDA subdivides dates of implementation
for the United Kingdom according to England, Wales, Northern Ireland or Scotland. For the
purposes of this study, dates of implementation chosen for the United Kingdom consist of
the earliest year of implementation which corresponds to years of adoption for England.
Data from the United Kingdom does not include Wales and Northern Ireland.
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HIGHLIGHTS

e Greater years of needle and syringe program implementation were associated
with lower incidence rates of HIV generally and among PWID.

»  Greater years of methadone maintenance program implementation were
associated with lower incidence rates of HIV generally and among PWID.

« Higher rates of clients enrolled in methadone maintenance therapy were
associated with lower incidence rates of HIV generally and among PWID.

«  Greater total expenditures on healthcare were associated with lower incidence
rates of HIV generally and among PWID.
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