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Abstract: Though great progress has been realized over the last decade in extending HIV prevention,
care and treatment in some of the least resourced settings of the world, a substantial gap remains
between what we know works and what we are actually achieving in HIV programs. To address this, leaders have called
for the adoption of an implementation science framework to improve the efficiency and effectiveness of HIV programs.
Implementation science (IS) is a multidisciplinary scientific field that seeks generalizable knowledge about the magnitude
of, determinants of and strategies to close the gap between evidence and routine practice for health in real-world settings.
We propose an IS approach that is iterative in nature and composed of four major components: 1) Identifying Bottlenecks
and Gaps, 2) Developing and Implementing Strategies, 3) Measuring Effectiveness and Efficiency, and 4) Utilizing
Results. With this framework, IS initiatives draw from a variety of disciplines including qualitative and quantitative
methodologies in order to develop new approaches responsive to the complexities of real world program delivery. In order
to remain useful for the changing programmatic landscape, IS research should factor in relevant timeframes and engage
the multi-sectoral community of stakeholders, including community members, health care teams, program managers,
researchers and policy makers, to facilitate the development of programs, practices and polices that lead to a more
effective and efficient global AIDS response. The approach presented here is a synthesis of approaches and is a useful
model to address IS-related questions for HIV prevention, care and treatment programs. This approach, however, is not a
panacea, and we will continue to learn new ways of thinking as we move forward to close the implementation gap.
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INTRODUCTION are receiving antiretroviral therapy (ART), 56% of HIV-
infected women are receiving the medications necessary to
prevent HIV transmission to their children, 35% of children
born to mothers living with HIV received an HIV test within
the first 2 months of life, 42% used condoms at their last
high risk sexual encounter and 8% of opioid addicts are
receiving opioid substitution therapy [5-7]. In the United
States, only 25% of the 1.1 million people living with HIV
are virally suppressed [3]. These statistics highlight a critical
implementation gap - the gap between what we know works
and what we are actually achieving in HIV prevention, care

The global AIDS response has realized great progress in
extending HIV prevention, care and treatment in some of the
least resourced settings in the world. However with current
economic conditions, funding for HIV has leveled, and
resources struggle to keep up with health care need. The
2013 World Health Organization (WHO) guidelines have
increased demand for HIV services, and we face increasing
pressure to confront other healthcare needs in addition to
HIV. These realities require a strengthened and improved

global AIDS response.

Over the last several years, leaders in the field of HIV
have called for the adoption of an implementation science
(IS) approach to improve the efficiency and effectiveness of
HIV programs [1-4]. With the new 2013 WHO guidelines,
recent estimates in low- and middle-income countries
indicate that 37% of people who are eligible for treatment
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and treatment programs. In moving from study to real-world
environments, the delivery of interventions in service
delivery settings is quickly met with the complexities of
culture, economics, behavior, gender, social circumstances,
and political environment that must be adequately
considered in order to optimize utilization and continued
engagement of services by clients.

Implementation science (IS) is ‘a multidisciplinary
scientific field that seeks generalizable knowledge about the
magnitude of, determinants of and strategies to close the gap
between evidence and routine practice for health in real-
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world settings’ [8]. In doing so, IS draws from a variety of
different research disciplines including epidemiology,
biostatistics, anthropology, sociology, health policy, health
economics, management sciences, mathematical modeling,
community engagement and ethics. Using these
methodologies with HIV programs, IS identifies, develops
and measures the impact of innovative strategies to improve
service delivery, contributing to the basis for evidence-
informed programming and thereby strengthening the global
AIDS response [9]. In this paper, we propose an IS approach
for HIV programs that integrates the perspective of these
disciplines and synthesizes a number of approaches [1,10-
12]. This iterative approach is comprised of four major
components: 1) Identifying Bottlenecks and Gaps, 2)
Developing and Implementing Strategies, 3) Measuring the
Effectiveness and Efficiency of Strategies and 4) Utilizing
Results (Fig. 1).

Identifying
Bottlenecks &
Gaps

Utilizing Developing &
Results

Implementing
Strategies

Measuring
Effectiveness
& Efficiency

Fig. (1). An implementation science approach for HIV programs.

When addressing the multi-faceted nature of IS
questions, perspectives from a variety of stakeholders and
individuals at different stages in the process are needed. This
is a theme throughout the IS approach. Meaningful
engagement of the community of stakeholders whereby
community members, health care teams, program managers,
researchers and policy-makers are involved in each of the
components will increase the likelihood that new approaches
will be successful, sustainable and scalable in reducing the
implementation gap [13-16]. By engaging stakeholders from
the outset, community engagement approaches can facilitate
the development of programs, practices and policies that lead
to a more effective and efficient global AIDS response.

IDENTIFYING BOTTLENECKS & GAPS

To begin addressing IS questions, a clear understanding
of the gaps in HIV programs must be developed.
Establishing and strengthening monitoring and evaluation
(M&E) and surveillance systems that facilitate identification
of missed opportunities in program delivery are critical.
Effective delivery of HIV prevention, care and treatment
requires multiple interactions of clients with community-
based and clinic-based services, and therefore, programs
must be able to assess the flow of patients through and
between delivery systems.
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For example, patients flow through a series of steps from
HIV testing into HIV treatment, often referred to as the
treatment ‘cascade’ due to the staggering losses to follow-up
between different steps. Recent systematic reviews suggest
that 59% of those diagnosed with HIV are assessed for ART
eligibility; 68% of those eligible actually initiate ART while
46% of those not eligible are retained in care; and 70% of
those who initiate ART are retained 2 years after treatment
initiation [17-18]. In light of this, routine M&E indicators
that enable tracking of the various cascades (i.e., HIV testing
to treatment for children and adults, prevention of mother to
child transmission, linkage and retention into opiate
substitution treatment) within programs should be prioritized
(Box 1). Designing and tracking the right indicators for a
particular program’s objectives is critical for an effective
understanding of current gaps.

Box 1. Case study: HIV treatment cascade in China.

AIDS Care China is a community-based organization focused on scaling
up HIV counseling and testing to men who have sex with men and
linking those who are HIV-positive into HIV care and treatment. A
routine program evaluation showed that 67% of those who screened
HIV-positive received confirmatory testing within 90 days and 42% of
those eligible initiated ART within 90 days. Further modeling indicated
that addressing the lost to follow-up between CD4 screening and ART
initiation would have the largest impact on increasing the number of
people on ART, informing the program where to develop new
implementation strategies in order to improve HIV service delivery [19].

Understanding where bottlenecks exist is the first step in
uncovering why there is a gap between observed and intended
HIV program outcomes. To begin identifying factors potentially
connected with variability between clinics, communities or risk
groups, a variety of different types of research can be used,
including observational epidemiology designs [20,21]. Patient
flow mapping, human resource analyses, causal diagrams or
Ishikawa diagrams can be useful thought exercises to
understand what factors could be leading to the observed gaps
[21-23]. In addition, theoretical frameworks, such as Predis-
posing, Reinforcing and Enabling Constructs in Educational
Diagnosis and Evaluation (PRECEDE) [24], Diffusion of
Innovations [25] or the Consolidated Framework for
Implementation Research (CFIR) [26], are helpful to understand
a particular implementation gap, guide the development of new
implementation strategies and facilitate an understanding of
barriers that threaten sustained large-scale public prevention and
treatment programs over time.

Box 2. Case study: human resource shortages and HIV

treatment in Mozambique.

While the scale-up of HIV treatment by Mozambique’s Ministry of
Health rapidly increased the number of people receiving ART, the
country also faced one of the lowest healthcare provider-to-population
ratios in the world. To assess the potential impact of health workforce
levels on patient retention in ART programs, a retrospective cohort
study was conducted to understand whether clinical staff burden and
pharmacy staff burden impacted patient attrition from ART programs.
Results from the study showed that people attending clinics with a
higher clinical staff burden did not have a reduced likelihood of
remaining on HIV treatment, but patients attending clinics with higher
pharmacy staff burden were significantly less likely to remain on HIV
treatment. These results highlighted an area within the health system
where new strategies could be applied to improve patient retention in a
rapidly expanding ART program [27].
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Concurrently, qualitative methodologies including in-
depth interviews and focus group discussions can be pivotal
in gaining an understanding of why certain gaps exist.
Engaging health care teams as well as intended service
beneficiaries is critical in this process. Community-
engagement whereby program managers, clinicians,
pharmacists, laboratory technicians, community outreach
workers, current patients or community members are
involved can all yield essential insights into what problems
programs face and why they are occurring.

DEVELOPING AND IMPLEMENTING STRATEGIES

Effective adaptation and uptake of evidence into practice
occurs via relationships and activities between communities
(groups of individuals, such as physicians, patients or
community members), delivery systems (community-based
organizations, hospitals or primary health care clinics that
facilitate the delivery of health services) and health
interventions (i.c., condoms, diagnostics, antiretroviral
therapy, methadone, etc.) [11]. One of the fundamental
aspects of IS initiatives is deciding where change(s) must be
targeted among the components of this system and what are
the best approaches for inducing change, be it at the
organizational, social or individual level. In formulating new
approaches, teams should consider the context of the
linkages, interactions, relationships and behaviors of the
components of the system of health care under investigation
[28], and consider approaches that can be translated to other
settings, allowing for local adaptation as appropriate.

Continuing community engagement at this stage will be
another fundamental aspect of developing innovative
strategies that effectively factor in both culture and context.
Communities, especially members who would implement the
strategies and clients who would access the services, must
become active partners in the refinement and improvement
of implementation strategies so that we capture the ‘on-the-
ground’ experience. It is of paramount importance to build
HIV programs that are responsive to the communities that
interact with them (Box 3).

Box 3. Case study: HIV prevention in Dar es Salaam.

To understand the low utilization by female drug users in an HIV
prevention program in Dar es Salaam, in-depth interviews and focus
groups with outreach workers and females who inject drugs were
conducted. Using the CFIR, results highlighted that factors in the
following domains were critical to address in order to improve
utilization — 1) individuals involved in the implementation process:
community-based outreach services targeting people who inject drugs in
Dar es Salaam traditionally used outreach workers who were non-drug
using, social workers to provide outreach to drug using communities; 2)
implementation process: outreach focused on regular drug-using
locations during the day; and 3) outer setting: women drug users who
also tend to be engaged in sex work were not as embedded in these
‘regular’ social networks as men, and because sex work typically occurs
at night, women who engage in sex work were not accessing HIV
prevention services provided during daytime hours because they
typically are sleeping or are involved in domestic responsibilities [29].
This understanding allowed the program to design new strategies — peer-
based, night outreach — to address the programmatic gap.

In tandem, continuing the use of theoretical frameworks,
mentioned above, can be particularly useful for policy
makers, program managers and researchers in understanding
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a particular implementation gap as well as to guide the
development and consideration of new implementation
strategies. These frameworks consider a variety of factors
that need to be addressed for successful implementation. For
example, the PRECEDE approach, which has been validated
in diverse settings, organizes factors into three main
constructs — 1) predisposing factors: composed of
knowledge, attitudes, social norms and sense of self-efficacy
that affect behavior, 2) enabling factors: characteristics that
facilitate behavior change such as availability and
accessibility of services or resources and 3) reinforcing
factors: characteristics such as social support, social norms
or economic incentives that reward the desired change
[24,30]. Box 4 illustrates its use in Tanzania. The
development of improved strategies should utilize these
frameworks, thereby leveraging decades of experience with
health program planning development, and consider the
proper modalities for knowledge transfer and support to
facilitate their adoption.

Box 4. Case study: methadone treatment in Tanzania.

To develop strategies that improve retention in the methadone program
in Dar es Salaam, Tanzania, the diagnostic stages of the PRECEDE
framework were utilized — a combination of qualitative research with
clients and program managers, epidemiologic analysis of programmatic
data and a literature review — to inform new implementation strategies.
As a result of these efforts, an optimized methadone delivery strategy
was developed using take home doses to enable patients to remain on
methadone longer with an accompanying policy of revoking take home
doses if clients return to drug use that reinforces engagement in the
methadone program.

MEASURING EFFECTIVENESS AND EFFICIENCY

A variety of study designs to evaluate the impact of
implementation strategies exist including non-randomized
and randomized approaches. Each study has a unique set of
characteristics - study population, latency of -effects,
selection bias, outcome measurement, confounding, effect
modification, secular trends, analytical method and
assumptions, etc. — that have to be carefully considered when
weighing the strengths and weaknesses of different designs
for a given question. Table 1 outlines the features for several
types of studies that can be wused with certain
implementation, service and client outcomes [31,32]. An
extensive overview of different designs is beyond the scope
of this paper; Shadish and colleagues provide a more
comprehensive discussion of the strengths, limitations,
biases and supplementary approaches for different designs
[31]. At this stage, engaging researchers who have
experience in developing studies to answer IS-related
questions will be critical to consider the many characteristics
in designing appropriate evaluations.

We agree with Padian and colleagues that ‘we should not
aim for the second best as our first choice’ in choosing a
design for a given study question [33]. Due to their ability to
equalize groups under comparison, randomized experimental
designs of individuals or groups are regarded as the ‘gold
standard’ of study designs in estimating the causal effects of
approaches on predetermined outcomes. However,
randomized designs are often criticized for lacking
generalizability due to strict inclusion criteria used for study
participants [34-36] and often take long timeframes to
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Science

Study designs for implementation science.
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Basis for Estimating Effect of Implementation Strategy

after the implementation.

time

Study Design Key Study Features*
What Happened? What Would Have Happened?*
) Implementation strategy is implemented in a group of
Pre-post’ study participants. Outcomes are measured before and Outcome change over No outcome change

Post-only with concurrent
controls*

Implementation strategy is implemented in a group and
not implemented in a separate group of study
participants. Outcomes are measured on exposed and
unexposed study participants after implementation.

Outcomes in exposed
group

Outcomes in non-exposed group

Pre-post with concurrent
controls*

Implementation strategy is implemented in a group and
not implemented in a separate group of study
participants. Outcomes are measured on exposed and
unexposed study participants before and after
implementation.

Outcome change over
time in exposed group

Outcome change over time in non-
exposed group

Interrupted time series

A large series of consecutive outcome observations on
study participants is interrupted by the implementation
of the strategy.

Change in level or
slope of outcome

Continuation of prior time trend of
outcome

Interrupted time series with
concurrent controls*

A large series of consecutive outcome observations on
study participants is interrupted by the implementation
of a strategy for the exposed group and is not
interrupted for the non-exposed group

Change in level or
slope of outcome in
exposed group

Change in level or slope of
outcome in non-exposed group

The implementation strategy is assigned to exposed and
non-exposed groups based on their need, as defined by a

Regression line in

Regression line in unexposed

Regression Discontinuity
Design®

cutoff score of a pre-determined assignment variable.
Outcomes are measured after implementation.

exposed group group

Stepped-wedge*

intervention.

The implementation strategy is phased in over time to
groups of study participants, and outcomes are
measured on exposed and unexposed study participants
at multiple points in time before and after the

Outcomes in groups not receiving
exposure

Outcomes in groups
receiving exposure

*Study participants can be individuals or groups (i.e., clinics); §-can be extended to include more outcome measurements over time; ¥-randomization to exposed/non-exposed groups
possible; ¢-This is often referred to as the counterfactual and serves as the comparison to understand if the implementation strategy affected study outcomes.

complete. We would also like to emphasize that many non-
randomized designs have been used to make major
conclusions about causality with regards to preventing
disease (i.e., not sharing needles for injections prevents HIV,
not smoking prevents cancer), preventing adverse effects of
therapy (i.e., toxicities of stavudine) and the benefits of
certain types of interventions (i.e., condom use prevents
HIV, methadone prevents the acquisition of HIV). Non-
randomized designs will also be important and allow, in
certain contexts, conclusions to be made about causality in
the context of IS research. The choice of an appropriate
study design will have to balance the desire for ‘gold
standard’ designs and the need for making programmatic and
policy decisions within relevant, and often short, timeframes.

Qualitative methodologies can be utilized to clarify the
plausible pathways between the intervention and study
outcomes and elucidate our understanding of why a
particular approach did or did not work (Box 5). Theoretical
frameworks, mentioned in earlier stages, can inform which
implementation outcomes are appropriate to advance our
understanding of the implementation process, leading to an
improved understanding of the contextual factors, such as
internal and external environment, provider attitudes and site
characteristics, that can explain why an approach did or did
not work and whether the approach is appropriate for other
settings [32].

Box S. Case study: HIV treatment integration in Mozambique.

After the initial phase of ART-delivery within vertical ART wards,
health care teams expressed concerns of overwhelmed infrastructure and
human resources as well as poor geographic coverage of HIV treatment.
In response, the Ministry of Health integrated ART into primary health
care facilities to improve access and geographic coverage. To evaluate
the effectiveness of this new strategy, a retrospective cohort study was
conducted to understand access to and retention in HIV treatment.
Results showed that people attending the integrated facilities were much
more likely to be linked into treatment compared to the vertical facilities.
However, patients who received treatment at clinics integrated with
primary health care tended to have a higher likelihood of discontinuing
treatment. In-depth Interviews highlighted that some patients did not
prefer going to ‘integrated’ pharmacies due to fear of having to disclose
their HIV status to other community members [38, 39].

In addition to wunderstanding effectiveness of
implementation strategies, identifying efficient, cost-
effective implementation models for proven interventions are
also needed to build an improved and more sustainable
global AIDS response. Cost-effectiveness analyses are
needed to understand the relative efficiency of different
approaches by measuring and comparing the costs and
consequences of different strategies. Analyses of costs
provide a transparent guide that enables program managers
and planners to make informed decisions about resource
allocation designed to maximize health benefit per program



248 Current HIV Research, 2015, Vol. 13, No. 3

dollar [37]. In order to sustain large-scale, public prevention
and treatment programs, economic analysis will be
particularly salient as progress in access to and quality of
interventions for HIV prevention, care and treatment
confronts funding limits.

UTILIZING RESULTS

The ultimate success of IS initiatives is when research
findings are appropriately used to improve programs and
tailor policies when lessons have been learned. Using this
approach, results from the assessment of whether new
implementation approaches improve service delivery will
provide new information for decision-makers. In some cases,
the new strategy will not have worked as intended, and the
focus will return to developing new approaches. In other
cases, the approach might have worked, and consideration
for how to utilize the information will depend on the scope
of the study (i.e., pilot, large-scale trial, etc.) as well as
results from similar initiatives in different settings.

Many initiatives to improve the quality of health care
delivery have failed to translate from a research setting to a
more broad application because key players who are
essential for the translation process are not included in the
process [10,11]. As discussed above, engaging the relevant
health communities from the outset, where ‘community’ is
defined broadly to include ministries of health, policy
makers, program implementers (health systems and
community based organizations), researchers, advocates or
community-members, will be critical to disseminate and use
results more broadly [11]. This will require expertise in
developing partnerships and consortiums with individuals
and organizations that have a range of different interests and
proficiencies. Doing so will increase the likelihood that a
strategy, if effective, will be incorporated and applied more
broadly to inform scale-up.

Another critical way to utilize results is to share them
with the larger, global HIV/AIDS community. Those
interested in results from IS initiatives will likely include a
range of individuals including service users, academic
researchers, providers, managers, administrators and policy
makers. A clear dissemination strategy can facilitate the use
of appropriate communication channels for different
audience members with the most pertinent information to
their needs [10]. Furthermore, efforts to combine findings
from independent studies into meta-analyses will be essential
to understand whether particular strategies are robust across
different contexts, and if not, what factors explain the
heterogeneity of results [21].

CONCLUSION

The approach presented here is a synthesis of approaches
and is a useful model to address IS-related questions for HIV
prevention, care and treatment programs. Our approach
emphasizes the necessity of utilizing a variety of research
methodologies, as each will be critical at different points in
the process. Additionally, engaging communities from the
outset will be paramount to ensure that newly developed
strategies are appropriate to the context and potentially
scalable to other settings. Appropriate study designs for IS-
related initiatives will be determined by many factors, often

Lambdin et al.

not in control of the investigator, and a variety of approaches
should be encouraged to ensure that we do not marginalize
certain implementation strategies. Ultimately, the results of
IS projects must be incorporated into programming as
lessons are learned and disseminated more broadly to the
larger global AIDS community. Partnerships between
program implementers, policy makers, researchers and
community members will also need to develop in order to
effectively drive the IS agenda. This approach, however, is
not a panacea. Health program delivery exists in complex
environments, and we will undoubtedly continue to learn
new ways of thinking as we move forward in improving the
efficiency and effectiveness of the global AIDS response.
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