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Abstract

In the United States (US), there are high levels of disengagement along the HIV care continuum.
We sought to characterize the heterogeneity in research studies and interventions to improve care
engagement among people living with diagnosed HIV infection. We performed a systematic
literature search for interventions to improve HIV linkage to care, retention in care, reengagement
in care and adherence to antiretroviral therapy (ART) in the US published from 2007-mid 2015.
Study designs and outcomes were allowed to vary in included studies. We grouped interventions
into categories, target populations, and whether results were significantly improved. We identified
152 studies, 7 (5%) linkage studies, 33 (22%) retention studies, 4 (3%) reengagement studies, and
117 (77%) adherence studies. ‘Linkage’ studies utilized 11 different outcome definitions, while
‘retention’ studies utilized 39, with very little consistency in effect measurements. The majority
(59%) of studies reported significantly improved outcomes, but this proportion and corresponding
effect sizes varied substantially across study categories. This review highlights a paucity of
assessments of linkage and reengagement interventions; limited generalizability of results; and
substantial heterogeneity in intervention types, outcome definitions, and effect measures. In order
to make strides against the HIV epidemic in the US, care continuum research must be improved
and benchmarked against an integrated, comprehensive framework.
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Introduction

In 2015, the White House released an updated comprehensive National HIVV/AIDS Strategy
(NHAS) [1], and outlined specific measures to assess progress along the HIV care
continuum. It is increasingly recognized that effective approaches to ending HIV in the
United States (US) will require comprehensive strengthening of multiple components of the
HIV care continuum [2]. While recent models have suggested that improved retention of
HIV-positive persons in care is critical to reducing transmission [3, 4], large numbers of
people living with HIV (PLHIV) in the US remain unaware of their infection (~13% of all
PLHIV), unlinked to care, disengaged from care (~61% of all PLHIV), incompletely
adherent to antiretroviral therapy (ART), and virologically unsuppressed (~70% of all
PLHIV) [5, 6]. While the NHAS characterizes federal and local implementation strategies to
address these gaps, it does not specify particular programs to implement in given areas with
particular populations. To date, the majority of scientific effort has been dedicated to
improving each stage of the HIV care continuum independently—each of which has been
reviewed in recent years, including by the Centers for Disease Control and Prevention’s
Prevention Research Synthesis (PRS) team [7-13]. The PRS project provides a vital
resource for the identification of evidence-based interventions to improve steps of the HIV
care continuum. However, these evidence-based interventions have variability in their
magnitude of effect, sustainability of effects, costs (or lack of assessment of costs) and
heterogeneity in study design and outcomes assessments.

The next step in designing a comprehensive approach to HIV prevention and engagement is
to build upon prior work [13] by synthesizing the literature on interventions to strengthen the
HIV continuum of care, in order to describe the heterogeneity of studied interventions’
approaches, costs, study designs, and study outcomes. Characterizing these heterogeneities
will lay the foundation for decision-makers to develop a common framework for assessing
HIV care continuum interventions, while helping researchers to better understand the
evidence gaps we most urgently need to fill. For example, the extent to which currently
studied interventions could achieve the NHAS goals is unknown, and without a common
framework it will remain a challenge to evaluate.

As such, we performed a broad-based systematic review of all published interventions
designed to strengthen the HIV care continuum after HIV diagnosis, with the aim of
collecting evidence for prioritization of interventions, direction of future research, and
evaluation of interventions to improve health outcomes and prevent HIV across the
continuum of care.
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We conducted a systematic review of English language literature to comprehensively
characterize interventions designed to improve HIV care engagement in the US after HIV
diagnosis. We conducted separate searches for the following care continuum steps: initial
linkage to care (for those newly diagnosed with HIV), care retention (for those currently in
care), care reengagement (for those previously in care), and medication adherence while on
ART (for those in care and prescribed ART) (see Fig. 1 for a schematic of the steps of the
HIV care continuum addressed). Our primary objectives were to characterize and describe
the spectrum of HIV care continuum interventions for different target populations, and to
characterize the heterogeneity of outcomes measured among such studies. Our secondary
objectives were to describe the efficacy and whether costs are reported for identified
interventions.

Search Strategy and Study Selection

We systematically searched MEDLINE and EMBASE for citations published from 1 Jan
2007 to 17 June 2015. A list of keywords was created around the domains of interest (see
Appendix 1 for complete search strategy). The reference lists of 64 reviews found in our
search were evaluated to identify any manuscripts meeting inclusion criteria that were not
found in our search strategy.

The overall target population for the review was people living with diagnosed HIV infection
in the US. We included all study participants regardless of age, gender, and ethnicity. We
included studies that had explicitly defined study populations exposed to an intervention,
and a comparator population that did not receive an intervention. This review did not seek to
evaluate any specific intervention, and interventions included were any biomedical,
behavioral, health system, or policy strategy that sought to increase engagement in the four
areas listed above. We excluded studies evaluating or comparing specific ART regimens or
dosing frequencies, those without a comparator group, those without a defined intervention,
and those without at least one quantifiable outcome (i.e., qualitative analyses). We included
prospective and retrospective cohort studies, pre-post studies, and randomized clinical trials
(RCTs); we excluded cross-sectional studies, mathematical modeling studies, and studies
without empirically collected patient data. We included any study-defined outcomes and
measures of intervention efficacy and quantified the variability in these outcome definitions.

Two reviewers independently evaluated titles, and then performed a review of abstracts to
identify potentially relevant studies. We then conducted full-text review according to the
established inclusion and exclusion criteria. Two reviewers abstracted the following data
from all included studies: dates of study, location, intervention and comparator description,
target population, eligibility criteria, study design, sample size, description of outcome
measures, results, and any cost data. We utilized the Cochrane Collaboration’s tool to assess
quality of included RCTs [14] and the Newcastle-Ottawa quality assessment scale for
observational studies [15].

AIDS Behav. Author manuscript; available in PMC 2018 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Risher et al.

Page 4

Data Analysis

Results

Studies were classified based on the HIV care continuum step that the intervention sought to
modify. We defined linkage studies as those targeting a population newly diagnosed with
HIV and not yet in care, in which the outcome included time required to initiate care or
percentage of the population establishing initial care within a defined period of time after
diagnosis. Retention in care studies were those in which the target population was in care at
the intervention initiation, with outcomes measuring any event that provided evidence of
care engagement. By contrast, we defined reengagement studies to be those in which the
target population was previously HIV-diagnosed (not newly diagnosed) but not currently
engaged in HIV care. Adherence studies were defined to include populations currently in
care and prescribed ART, with outcomes dependent on the degree of receipt and/or
medication adherence to daily ART. If a publication included outcomes that fit our
definitions for more than one care continuum step, it was included in multiple categories.

Anticipating significant heterogeneity of study outcomes within and across stages of the care
continuum, we did not seek to perform meta-analyses. Rather, we approached
summarization and characterization of data along the following domains. First, for each step
in the care continuum we sought to qualitatively categorize interventions based on
similarities of modality or approach utilized. We grouped education and behavioral/
counseling interventions separately with systematic (non-individualized) interventions
described as education, while behavioral/counseling interventions were those that appeared
to be centered on a client-specific exchange. We additionally categorized the target
populations included within intervention studies: general population, people who use drugs
(PWUD) (any use), men who have sex with men (MSM), prison/jail, adolescents/youth,
women, homeless population, other, and when possible racial/ethnic minorities. Next, we
quantified the number of different study outcomes and effect measures reported across
studies. Many studies reported multiple outcomes, and these were counted separately.
Finally, we summarized intervention efficacy by characterizing the study outcomes as being
significantly improved or not, as defined by each individual study (a study counted as having
significant results if at least one outcome was statistically significantly improved in study
defined statistical analysis). When possible we compiled effect sizes in tabular format and/or
in descriptive analysis. For each step of the HIV care continuum, we additionally assessed
whether study outcomes could be compared to metrics outlined in the updated NHAS
progress indicators (i.e. % linking to care within one month, % retained in care among those
diagnosed, % virally suppressed among those diagnosed). Finally, we also reported on
whether costs and cost-effectiveness data were provided.

Our search yielded 5786 articles, of which 152 were included in the final analysis (Fig. 1
and Supplemental Figure). Among included studies, 7 (5%) presented data on ‘linkage’, 33
(22%) on ‘retention®, 4 (3%) on ‘reengagement’, and 117 (77%) on ‘adherence’, with some
categorized to multiple care continuum steps (Supplemental Figure).
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Among 7 studies that targeted newly diagnosed HIV-positive persons (shown in Table 1), 4
(57%) were cohort studies while the remainder utilized a pre-post study design; there were
no RCTs identified. None of the 7 ‘linkage’ studies assessed costs of their intervention. The
target population in each of the studies (7/7, 100%) was the general population of PLHIV,
without further targeting of risk groups.

Overall, we found no two studies that measured identical linkage to care outcomes
(Supplemental Table), and no studies (0/7, 0%) reported data that would allow direct
comparison against the current NHAS progress indicator for linkage to care targets (i.e.
percent linked to care within one month of diagnosis date—see Fig. 1 for relevant NHAS
indicators), though one study did directly assess viral suppression (NHAS indicator 6). Most
studies (5/7, 71%) identified the proportion of patients that ‘established’ care after new
diagnosis—measures of establishing care included documentation of a clinic visit,
laboratory test, or ART initiation within a set period of time (varied between 3 months and 1
year). Effect sizes of interventions were largely reported as an absolute comparison of
proportions (5/7, 71%), or relative measures such as hazard ratios or odds ratios (3/7, 43%).
Alternatively, one study (14%) reported outcomes as a continuous measure of time until first
visit.

Interventions were broadly categorized as involving case management (3/7, 43%, e.g.
providing a case manager until an individual established HIV care), policy changes (2/7,
29%, e.g. routine opt-out HIV testing), change in HIV testing modality (1/7, 14%, e.g. rapid
vs conventional tests), and co-location of care (1/7, 14%, e.g. HIV medical care co-located
with ARTAS |1 site). Efficacy of these differing strategies was mixed. Two (2/3, 66%) case
management interventions showed statistically significant improvements in linkage to care,
two (2/2, 100%) policy interventions and the one co-location of services study also showed
improvement. However, the overall effect size of these interventions was modest and ranged
from an incremental 3% to 24% linked compared to standard of care.

Among 33 total studies that targeted patients already established in care, 31 (94%) studies
evaluated 35 separate interventions addressing retention in care, while the remaining two
(6%) addressed only the costs of such interventions. Of the 31 intervention studies, 13 (42%)
were RCTs, while 10 (32%) were cohort studies, and 8 (26%) were pre-post study designs.
The target populations studied included PWUD (13% of studies), adolescents/youth (10%),
young black and Latino MSM (6%), prison or jail populations (6%), and other target
populations (23%); 42% lacked a pre-specified target risk group.

Overall, these 31 studies utilized 39 different measures to evaluate the impact of retention in
care interventions, with each study measuring from 1-5 (median = 2) outcomes
(Supplemental Table). These study outcomes could be broadly grouped into four categories:
change in clinic visits within given period of time, change in the number of laboratory tests
(such as CD4 count) within a given period of time, change in ART prescriptions or ART
usage, and change in viral load/viral suppression. Follow-up times at which the outcome
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assessments were made varied across studies. Methodology for reporting effect sizes was
heterogeneous. Some studies reported dichotomized data (23/31, 74%) based on the number
or percentage of the study participants that met the study definitions for being retained in
care over the study period, while others reported continuous data (13/31, 42%, e.g. mean
number or proportion of clinic visits kept). Eleven (35%) reported on the downstream care
continuum target of viral suppression. The current NHAS progress indicator related to
retention in care (NHAS indicator 5) seeks to engage (cross-sectionally) 90% of all
diagnosed persons in care. Among the 31 intervention studies, 19 (61%) provided results in
a format (i.e. proportion in care among intervention group) that would allow some
comparison to this NHAS progress indicator, while only 3 (10%) used the precise outcome
of retention (two care visits, 90 days apart, within the calendar year) listed by the NHAS.

Interventions studied by investigators were diverse (Table 2). The majority of interventions
focused on implementing novel technology (7/31, 23%, example: text message appointment
reminders, interactive clinical decision-support with alerts for poor patient outcomes), case
management or outreach (8/31, 26%, example: enhanced personal contact, medical case
management), or counseling/behavior modification strategies (8/31, 26%, example:
motivational interviewing, peer mentoring).

A low proportion of studies that evaluated behavior modification/counseling (1/7, 14%)
found significant improvements in care retention. By contrast, integration of services (5/5,
100%), and to a lesser extent, case management (5/7, 71%), technology (5/7, 71%) and
clinic-based interventions (4/6, 67%) all had higher proportions of potentially efficacious
interventions according to the effect measures and outcomes chosen by the study
investigators. The heterogeneity of these interventions, target groups, and effect measures
precluded meta-analysis. Overall, the effect sizes of interventions with significant results
(bold rows, Table 2) were modest, and few (3/31) assessed outcomes longitudinally over
more than 1 year. Of the included studies and interventions that could be assessed against the
NHAS progress indicator 5, only 4/19 (21%) reported achieving retention of 90% of study
participants at 1 year (or the end of their study period).

Among the most rigorously designed studies (RCTs), only 3/13 (23%) reported significantly
improved retention among the intervention groups. None (0/5, 0%) of the RCTSs that
centered on behavioral or counseling interventions demonstrated significant impact on care
retention. The effect sizes and interventions among RCTs suggesting improvements in
retention in care varied. Gardner et al. implemented an intervention for education and
enhanced personal contact for a general HIV clinic population over 12 months and found
that visit adherence (defined as proportion kept out of all scheduled primary care visits)
increased from 67% to 73% [16]. By contrast, however, three other RCTs evaluating
educationally focused interventions found no significant effect [17-19]. Lucas et al. found
that clinic-based substance abuse treatment modestly improved the number of clinic visits
over the twelve month study period from 3 to 3.5 when comparing control to intervention
arms [20]. Robbins et al. studied a technology-based decision support intervention to alert
providers to poor patient outcomes and found a 9.5 per 100 person year reduction in the
rates of 6 month suboptimal follow-up [21]; two other technology-centered interventions,
however, showed no significant change in retention in care [22, 23].
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Reengagement

Adherence

Few studies (4) assessed reengagement in care (see Table 3), and none of these studies
addressed costs. One of these was a cohort study, while the other three employed a pre-post
study design. All four studies addressed general populations of PLHIV who were out of
care. Intervention types were variable, and included provider notifications, policy (routine
opt-out HIV screening), case management, collaboration between clinics and health
departments, and navigation-like interventions. Reengagement studies reported on 8
different outcomes; three of the four studies reported viral load or viral suppression as one of
their outcomes. Three of these four studies found significant improvements in engagement in
care following the intervention, though these significant impacts included a range of effect
sizes (such as a 5% increase in re-linkage [24], 11.2% increase in viral suppression [25], and
3.9-5.4% reduction in no care in the past 6 months [26]).

Among 117 total studies evaluating interventions addressing medication adherence among
patients in care, 111 adherence studies evaluated efficacy alone, 4 addressed costs alone, and
2 addressed both efficacy and costs. Of the 113 efficacy studies, 65 (57%) were RCTs, while
20 (18%) were cohort studies, and 28 (25%) were pre-post study designs. Nearly half of
studies (53/113, 47%) targeted a general population of PLHIV taking ART, while 23 (20%)
targeted PWUD, 9 (8%) targeted adolescents/youth and 8 (7%) targeted women. Only 2
(2%) studies exclusively recruited MSM, and an additional 2 (2%) exclusively recruited
racial minorities. Interventions ranged from adjunctive treatment for drug use, to active
reminder systems (using technology) to clinic-wide interventions that were not individually
targeted (Table 4).

Outcomes of interest ranged from adherence measures to biological outcomes, with 50%
reporting on viral suppression as an outcome. Adherence was measured in numerous ways,
including self-report [using several measures, including the visual analog scale (VAS) and
the AIDS clinical trial group (ACTG) questionnaire], electronic pill bottles [such as
Medication Event Monitoring System (MEMS) caps], pill counting, medication refills, and
presence of antiretrovirals in specimens (such as hair or plasma). Some of these measures
included a time component (proportion of doses taken on time), and measures used a variety
of recall periods (3 days, 7 days, 3 weeks, etc.).

Efficacy of adherence interventions was extremely varied across and within intervention
types (Table 4). While the greatest number of studies focused on counseling (37, 33%), half
(51%) of these reported improved adherence and the remainder indicated no improvement or
worsened adherence. NHAS progress indicator 6 calls for achieving 80% viral suppression
among those diagnosed. In these cohorts of individuals that were diagnosed (and in care), 8
studies (15% of the 52 studies for which it was possible to assess) reported intervention viral
suppression results that met this target. Assessing virologic outcomes was limited by
methodologic issues—for example, cutoffs for viral suppression varied from <20 to <400
copies/ml (limiting comparability), some patients met criteria for viral suppression at some
time points but not longitudinally, and some studies reported viral loads but did not formally
assess viral suppression. Among the 8 studies that achieved at least 80% virologic
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suppression [27-34], the types of interventions varied [3 directly administered ART
(DAART), 2 behavioral/counseling, 2 pharmacy-based and 1 education], as did the target
population being addressed (6 general, 1 women, 1 PWUD), and the type of study design (4
RCTs, 1 cohort, 3 pre-post). Nonetheless, only four of these studies [27, 29, 32, 34] found a
significant improvement in viral suppression in the intervention group versus the comparator

group.

Study Quality

The quality of included studies varied substantially. Among the 74 included RCTs, most
(63/74) reported random sequence generation though some (10/74) did not clearly describe
their randomization method. Few studies clearly described concealment of treatment
allocation (18/74). Very few RCTs (9/74) were completely blinded/-masked (largely due to
the nature of interventions assessed), though few (21/74) used outcome assessors blinded/
masked to treatment assignment either. A high proportion of RCTs (31/74) were deemed to
be at high risk of bias due to attrition from the studies. Among 73 observational studies,
most (64/73) were assessed to be somewhat or truly representative of the population of
interest. Most (49/73) collected outcomes by linking to medical records, with just over a
quarter using self-reported outcomes (20/73). Observational studies also had high levels of
attrition, with only 32/73 having over 90% follow-up. Among 31 cohort studies, most
(26/31) accounted for confounding in their analyses.

Discussion

Successful strengthening of the care continuum will require combination of, and
prioritization between, different interventions—tasks that are difficult without common
metrics to evaluate the effect of interventions on outcomes. Our review highlights the
tremendous degree of heterogeneity across existing studies to improve the HIV continuum
of care. We found a high degree of heterogeneity when defining outcomes of interest, as well
as in measuring effect sizes of interventions. Moreover, only 3/38 linkage and retention
studies offered care engagement results in a format that could be compared to external
metrics of success set forth in the newest NHAS. These elements of study heterogeneity
threaten our ability to effectively select the combinations of interventions likely to have the
greatest effect. Additionally, models suggest that as little as 3.3% of HIV transmissions in
the US occur as a result of individuals on ART but not virally suppressed (the population
targeted by adherence interventions) whereas the population diagnosed but not retained in
care contribute as much as 61.3% of infections [35]. We reveal a disconnect between the
areas of the HIV continuum of care where greatest impact could be achieved (retention and
reengagement) and the areas where intervention evidence is strongest (adherence,
representing 77% of studies identified). We identify a paucity of evidence to guide
interventions targeting persons at high risk (e.g., MSM, transgender individuals), a gap
which has been identified previously [36, 37]. Further, we identify few studies that present
cost data, despite the widespread understanding that funders and health departments need
these data in an era of largely flat budgets. These findings suggest a need for a consensus
process to develop more clear guidance to the HIV research community about which types
of interventions are in greatest need of study, which populations should be targeted, and
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which outcomes should be measured in order to develop a more effective and coordinated
HIV response in the US.

Overall, we found few consistent themes to suggest efficacy of specific interventions, or
broader intervention types. Among studies of individuals in care, we found that a majority of
studies that used integrated services (such as co-located substance abuse treatment with HIV
treatment), case management, technology (such as provider alerts and automated messages
to patients) and clinic-based interventions (such as clinic-wide messaging and bilingual care
teams) had significantly improved results in retention. Financial incentives, active reminder
devices, structural and pharmacy-based interventions had the highest proportion of
significantly improved results among the included adherence studies. The CDC’s Prevention
Research Synthesis compendium provides an excellent resource for policymakers looking to
select an evidence-based intervention in their population of interest [13]. We note that given
the heterogeneity in study populations and locally specific intervention details, that it is
difficult to draw any conclusions about the generalizability of these intervention types across
settings.

While the NHAS has outlined specific targets, which are laudable in outlining objective
goals for providers, program managers, and researchers to assess progress along the HIV
care continuum, we found that these metrics are mismatched to recent research efforts in
important ways. For example, NHAS indicators for care retention and viral suppression
(indicators 5 and 6) have denominators of all individuals who are diagnosed with HIV, while
in general, retention and adherence studies have denominators of people who are in care. In
order for researchers or program managers to easily compare their results of a retention or
adherence intervention to these measures, they would have to extrapolate to the proportion
diagnosed instead of directly comparing their data.

Beyond the challenges to comparing intervention effects with NHAS indicators, we found
no consensus in how to define or measure any stage of engagement along the HIV care
continuum. First, we found 11 different outcomes used in the literature to assess initial
linkage to care, and 39 different outcomes among retention in care studies. This
heterogeneity makes it very difficult to compare interventions or intervention types, and
precludes our ability to draw any solid conclusions regarding intervention efficacy. While
work has been done to consolidate definitions [38], this is not resulting in consolidation
among researchers. Second, achieving 80% viral suppression among those diagnosed is part
of the NHAS (indicator 6), but only 1/7 (14%) studies of linkage interventions, 11/31 (35%)
studies of retention interventions, and only 56/113 (50%) studies of adherence interventions
evaluated improvements in achieving the ultimate goal of viral suppression. By measuring
‘upstream’ effects, it is not possible to assess the net benefit of a care continuum
intervention, which may be compromised by gaps in downstream care engagement (i.e.,
interventions showing incremental increases in initial linkage to care may have reduced net
benefits due to poor downstream longitudinal retention in care). Third, compounding the
challenge in evaluating the literature is the lack of standardization in how intervention
efficacy is assessed. Beyond variability in defining outcomes of interest, researchers
assessed intervention effects in a varied manner; as such, we were unable to provide pooled
estimates of incremental benefit for any specific interventions. Finally, engagement in HIV
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care is dynamic over time and continuous retention and viral suppression is needed to reduce
transmission and improve health [39]. As such, cross-sectional or short-term assessments of
care engagement may misrepresent longitudinal efficacy. In our review, we found that very
few studies assessed outcomes beyond a few months.

Throughout our analysis, we have highlighted the relative distribution of RCTs to
observational studies, recognizing that observational study designs may have greater risk of
some biases. However, it is important to note that causal inference methods have made
tremendous strides to allow observational studies to better approximate randomized designs
through novel analytic methods and designs which take advantage of “natural experiments.”
Such novel methods of analysis or study designs would be a benefit to the care continuum
research community, and appear to be under-utilized. For instance, propensity score
matching, a method to make groups exposed and unexposed to an intervention as
comparable as possible in observational studies, was used by only 4 cohort studies out of 31
included in our review. Other methods that take advantage of natural experiments or changes
over time, such as instrumental variables, regression discontinuity, and interrupted time
series could also help in providing valid causal inference regarding the effect of studied
interventions. Given some of the resource and practical challenges of incorporating
randomized trial designs into implementation research on care continuum interventions,
investigators may wish to consider incorporation of alternative novel study designs and
analytic methods in the future.

Given our findings, we recommend several steps be taken in order to improve the evidence
base for strengthening HIV care engagement in the US. First, researchers, health
departments and funders must come to consensus on definitions for linkage, retention and
reengagement in care, and ART adherence for the purposes of scientific investigation.
Second, we would propose that irrespective of the step in the care continuum being targeted,
that a central outcome of interest (in addition to the proximal impact of an intervention) is
the incremental number or percentage of individuals achieving viral suppression (over a
defined period of time, such as a year). Since directly studying viral suppression may not be
feasible in a study of ‘upstream’ interventions (such as linkage interventions), we propose
that a tool be developed to aid researchers to translate upstream interventions to viral
suppression outcomes. Such a tool or calculator would incorporate locally specific care
continuum data to allow translation of incremental impact from upstream interventions into
an incremental change in viral suppression; while such an approach would require several
assumptions and have limitations, it would allow a common framework to measure care
continuum interventions. By utilizing a consensus downstream effect measure, one begins to
be able to compare absolute levels of benefit of interventions at varying stages in the care
continuum. Third, studies of novel care continuum interventions need carefully constructed
study designs. We found that over 1/3 of studies identified for full text review in this study
(see Appendix for PRISMA diagram) were excluded because of a lack of a defined
comparator group (i.e. one armed studies) or lack of quantifiable outcomes. Studies should
clearly define the intervention, population under study, and distinguish the intervention
group from a comparator group unexposed to the intervention, while clearly defining the
comparator (for instance, “standard of care” needs to be explicitly defined). While
qualitative information about interventions is vital to understanding aspects of acceptability,
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usability, and scalability, quantifiable outcomes and standard measures of effect size should
be established. Fourth, the vast majority of interventions (95%) addressed only a single step
of the care continuum, which fails to capture that care is lifelong and involves ongoing
engagement and movement between continuum “steps.” Therefore, we recommend that
where possible, integration of different steps of the care continuum be assessed. In
conjunction with this suggestion, we acknowledge that within a given step of the care
cascade, multiple intervention modalities could be implemented; thus far, a minority of
studies implemented multi-modal interventions. It is unclear whether combination
interventions will result in independent effects, and as such testing combination
interventions should be prioritized. Moreover, while many of the absolute effect sizes for
interventions were small, these effects could offer meaningful impact when scaled-up at a
population level; future studies may consider incorporation of modeling approaches that
allows one to extrapolate the potential impact of HIV care continuum strengthening at a
population level. Fifth, we recommend that observational designs increasingly use
appropriate causal inference methods and study designs where possible to allow greater
confidence in the results of these studies. Finally, as the care continuum is dynamic over
time, we propose that reporting of longitudinal measures of care continuum outcomes be
prioritized. As an example, reporting the incremental change in the rate of loss from care per
unit time (as a metric for evaluating interventions to improve retention in care) would allow
a more comprehensive understanding of intervention efficacy; currently most reported
outcomes in the studies identified in this review were limited by their cross-sectional nature
and short time period for follow up.

Our review has several important limitations. First, in order to offer a comprehensive picture
of all research studying interventions to strengthen the HIV continuum of care, we present
studies of highly varying quality (for instance RCTs vs pre-post design, and with substantial
variability within each of those design types) without an attempt to exclude low-quality
studies. Other reviews (with different purposes) restrict themselves exclusively to
interventions with a high-quality evidence base and the CDC Prevention Research Synthesis
Team has compiled this data to promote best practices, despite limited data [7, 9, 13].
Second, since our purpose was to characterize the breadth of HIV care continuum
interventions, we also were not able to evaluate any specific set of interventions (e.g. those
related to adherence) in substantial depth. Other systematic reviews [7—-10] have aimed to fill
this gap. Third, due to the substantial variability in outcomes, study design, and target
populations, we were unable to conduct a meta-analysis. The heterogeneity that we
characterize, however, can help motivate HIV researchers to unify their methodology to
enable future research to be more easily summarized. Additionally, we had no limit for the
year of implementation of the study (only for year of publication) so some findings may be
less relevant for the current care context.

In conclusion, this systematic review of over 150 interventions to strengthen the continuum
of HIV care in the US highlights a small number of effective interventions but more
importantly reveals tremendous heterogeneity in methodology and outcome assessment.
Furthermore, there is a paucity of data on linkage and reengagement, less evidence on
retention than adherence, and few studies targeting populations experiencing the highest
incidence of HIV in the US (MSM, particularly black and Latino MSM). If we are to
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develop a coordinated strategy to achieve the ambitious NHAS targets, increased attention
must be paid to filling the biggest gaps in the current continuum of care. Researchers must
also report outcomes in a standardized fashion—with focus on the ultimate outcome of viral
suppression—that will enable combination and prioritization. The current piecemeal
approach to HIV continuum research must be improved; by looking at the HIV continuum of
care from an integrated, top-down perspective, a more comprehensive strategy can be
created to end the HIV epidemic in the US.
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percentage of persons newly diagnosed with HIV
within the calendar year that are linked to care
within one month of diagnosis date as measured by
CD4 count or VL

percentage of persons with diagnosed HIV infection
that had 2 care visits at least 90 days apart during
calendar year as measured by CD4 count or VL

none

percentage of persons with diagnosed HIV infection
whose most recent VL in past 12 months was <200
copies/ml (none directly for adherence)
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at least one lab test within 3 and 6
months of diagnosis
time to first lab test

1+ HIV care visits within 1, 3, 6 months
# HIV care visits
viral suppression

HIV care visits in 6 and 12 months after
relinkage
viral load

self-reported adherence
electronic pill bottles
medication refills

viral suppression

Schematic of HIV care continuum in the United States indicating steps of interest in review,
and summary of outcomes in review. Each box’s area is proportionally sized to the United
States population of people living with HIV in 2012 [5, 173]. Boxes representing very small
proportions of the population (Newly Diagnosed and Newly in Care) are enlarged for
purposes of display. Table displays the continuum steps of interest in review, number of
studies included in review (N), NHAS indicator relevant to the continuum step, and a
sampling of the outcomes identified in included studies in the review (for full list of
outcomes identified, please see Supplemental Table)

AIDS Behav. Author manuscript; available in PMC 2018 July 01.




Page 23

Risher et al.

$90.N0S BJep OM] WOJ) SBW0IINO0 Passasse ApN1S "WalsAS Bulioluol pue uonenjeAs weibold SWId

|edauab 9 :suoneindod 1ebue]

S89IAJBS Paled0]-02 7 ‘Adnjod 4 ‘Aiepow Bunssy AIHLLAH ‘Quswabeuew ased ¢ :8pnjoul sadAl uonuaAIau|

81e2 JO PIBPUBIS DOS ‘PEO| [BIIA TA ‘9IUBIBY S84 ‘HSIA JIUIIAD ‘[EAISIUI BOUSPIUOI /D ‘Ol3el SpPO palsnipe yOv

SMOJ JUBIBYIP Ul AUspuadapul UMOYS ale asay ‘saw02ino ajdinw 1odal sioyine usypn ‘sioyine Apnis ayl Aq pauijap se a1ed 03 abexul] ul sjuswanoidwi Juediiubis Ajjeansies Yim saipnis Juasaidal smod pjog

(zot (103e02dWOD "SA UOIIUBAIBIUY)
—0'L 1D %56) ¥'8 = OV sypuow T e uoissaaddns [edin OV 'Z (eurjoaed ynos ui 200z
394 (15°0-¥€°0 (4oyeredwo) 'sa uonuaatRIu) ul pajuawajdwi) p|o S1eak y9—€T S1npe |[e 404 sbuies
N BN 1D %G6) 270 = YOV aJed Ul 3q 0} SYUOW ZT< e} 0} YOV 'T A 9  (9002-+002) potsad-aid [eatu)d ut (0T0Z-8002) Bunssl AlH 1no-1do ‘sunnoy d [ov] d €102 ‘1e 38 weleskuo
(6002-9002) 1521 aAnIsod
(1A 101581 @D uo paseq) sisoubelp A1012WAU0 YyHm abexul| 818]dwod pue Bunssl
N %15 %9, 40 syUOW € UIynMm a1ed 03 abexulT A 9  (9002-5002) potsad-aid no-3do aumnno. Juawa|dwit 03 aareul 3pIm-AuD d [sv] ¥T02 "o 30 |93SRD
N %TE %6T MSIA [e1}IUl Y8 ,MOYS ON, % A 9 pouad-ald  O1UID 01 ISIA [e1}Ul JO SABD G UIYNM YISIA UOIIBIUSIIO ND [v] 800z 04anebnIN
sa1pn}s Jsod-aid
(67 03 syjuow UOIUaAIBUI |]-SV.LHY 9y} PaAisoaa syuedionaed
N 99 6T 10 %G6) 0°€ = OV 91sed ul a1ed [ed1paw AlH 104 HOV A 9 pa1e20]-09-UON e} Je PaYed0|-00 a4ED [ealpaW AIH 10 [ev] 800z "|e 38 meaD
(us1A Buijasunod 1se3-1sod Jaye AD 2)
N %Iy %2G  SYIUOW 9 UIyNM aJed ul Juawabebus/abexul] N 13} $1S9] [RUOIIUBAUOD Bunsay a01A18s-40-1ul0d paseq-[el0 1H [zv] TTOZ '[e 10 J9)1o3]
9608—924N0S
BIep 90UB||IBAINS (95 €8
04G8 dOUB||19AINS —32IN0S BYep SINId ‘2 syjuow g e
‘%T8-SNId'T %g/—82inos (A Jo/pue QD uo paseq) aled o} abexul g
9508 dJUB||18AINS ©Jep 90UB||19AINS 0408 syjuow ¢ e
N ‘%9/-SINId'T —d0Inos erep SNAd T (TA Jo/pue $aD uo paseq) a1ed 0} aexur 1 N 9 20S abexul| Joy Juswaleuew ased ealpaw AIH ND [tv] €10z "2 38 Snpm
(3rede sAep 06< S1591 Qe 2)
paxuI| asoyl Buowre aued ul paysijqeiss ‘g
%18 %/.8 (11s1A 10} Axo0ad se A $301AU8S Jauted Jo 1ued se sadlAIas a1
N %99 %6. ‘¥QD) SUIIOW € UIYNM 34ed 0} abexulT ‘T A 9 D0S  -juswabeuew ased Ja1uq papiAoad JuN SOIAIBS PIald WD [ov] €702 "2 38 4n020g
Salpnjs 1oyoDH
Jerep s nsaJ sy nsal ¢s1nsal  uoireindod adAy
150D Joyeqedwo)d uonuaAIBIu| sawooNO  jueaylubis 1964e] Joyededwo) uondiIosap UOIIUBAISIU]  UOIUBAAIRIU| Apms

Author Manuscript

GT0Z—/2002 ‘Sa1e1s payiun 8yl ul wnnunuod aied AlH syl Buoje juswabehus 1oedwi 01 SUOIIUBAISIUL JO MBIASI J1TRWIBISAS ‘SaIpNIS aJed 0] abexul] papnjou|

Author Manuscript

T alqeL

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2018 July 01.



Page 24

Risher et al.

(saeah uaired QQT 49d SuBAd)

(4eak T) sawod1no juaied
Jood Jo saapinoad uaipedino AlH
AJ1ou 01 spiae sa1elauab yeyl WesAs

N sJ4eakjusired 00T/T0E saeah Juanred 00T/9°02 dn-mojjoy fewndogns yiuow-g Jo arey A 9 SJ9e o1RlS 140ddns-uoisIoap [edIul]d aAIdRISIU| o'l [12] ZTOZ "Ie 10 sulqgoy
ow ZT %® 9 ‘auljaseq (suoissas QT) siojusw Jaad [ewiojul
N %V9 ‘%2 ‘%69 %69 ‘%TL ‘%T.L ‘syjuow 9 ised Ul saW +g 8480 AIH N anmd uoIssnosip 0dpiA - se sjuediorued dojansp 0} uonusAIRIU] ol | [os] 200z '[e 38 1182ind
ow
2 pue ZT ‘auljaseq 1e 14y paquasald 94 'z (s1eak g) siapinoad
%6L ‘%9L ‘%L %T8 ‘%6L ‘%cL Syluow g pue 1ed [edIpaL pue says ased Arejj1oue
N %VYS ‘%6 %y %S5 ‘%YS ‘%95 ZT 'auljaseq e peoj (el passaiddns o5 T N 9 20S UsaMIaq 86UBYOX® UolBLLIOJUI L)eaH 'L [eZ] oTOZ 12 18 119G-PIOYOSB0Id
N %18 %2/L aouepuane awiuiodde IxaN N 9 20S slapuiwai Juawiulodde sbessaw 1xa] 1 [zz] ¥T0Z "Ie 18 uoON
UonUaAIBIUI
150d 03 a1d abueyd (uswiulodde (suoIssas g) siayom yoeaiino
N sdeb 90'T- sdeb oG T- passiw yym Jauenb Jad juiod T) 8109s de9 N AV 4oeaJIno Jels |ans]-SIaiseN J198d Aq BuimainIBIuL [eUOIIBAIIOIN odg [6%] 6002 "I 18 Buy-reeN
([syruow ¢] aseajal-1sod suoissas
dn-mojjo} yiuow-¢ ‘auljaseq 2 ‘[syiuow g] aseajal-aid suoissas
N %E9 ‘%Y %¥8 ‘%E9 221U AIH T8 aseayyjesy Buiodal o N rd 00S ) Bulping s||is pue uoieanp3 3 [6T] 5T0Z "Ie 18 UBMOD RN
syuow Z1 syluow TT 14V Buiniegal syiuoN “z (syruow gT) auoxofeu
N 0¢ Se SMISIA JO J3qUINN T A dnmd X1 p1o1do 10} 1IN0 paiasey /aurydaousadng paseq-olul|D Sl [0z] 0TOZ "|e 30 sean]
(susin g) saa1nap Buroueyua
d0UaJaype pue Bululel) UoKEIIUNWIWOD
‘Yorqpasy ‘Buimalnisiul
JeuoIIeAIIOW ‘92Udlaype Jnoge
%8/ %SG/ uolssaiddns JeIIA % 2 09pIA J93d ‘uoneanpa AIH :Buipnjoul
N ITT 6.0 SHSIA [e21Pal PasSIW JO Jaquinu Ues|A T N 9 20S s|1ed auoyd pue suoIssas auo-uo-suQ 093 [81] 2ZT0Z "[e 10 J83ed-a] U0
(Yruow 9) s301ABP
Buroueyus sauslaype pue ‘uolreAlow
Apnis Jo Jeak pue ‘0] Jouid Jeak :syluow g1 1e120s ‘BUIMBIAIBIUI [RUOITRAIIOW
N %02 ‘%9 %8T ‘%vE J3A0 %20]q Yyuow-i yaea Ul USIA B YIM % N ) 00S 'SUOISSaS [euO1eINPa 8U0-U0-3UQ od'3 [21] #7102 "1e 10 J9xj1Rd-0 U0
ow 9 ised sdnouf yoddns ‘uonebineu ‘Jaurred
N %8Y %09 Ul NsIA 8Jed Arewlid 8UO 1ses| Je PapUBHE % N ISA-19A 208 poddns ‘BuimaIAIeIUI [RUOIRANOIN ol | [sv] 5TOZ |2 18 ZPEMD
sjuswiuiodde 1da 94 ‘92usIaypPY USIA
%.9 %I/ sJa11enb 9ANNJesL0D (stints +
%91 0695 €40} USIA T Buidaay 94 ‘Aoueisuod USIA ‘T A D0S  D3) uoieanpa AJH dlseq snjd 93 ¢ 3'OND
sjuswiuiodde 1dax 94 ‘93UsIBYPY USIA
%.9 %g/L sJa1senb aAnNd8sU0D (tauow 1)
[2v] A %97 995 €40} UsIA T Burdasy 95 ‘AoueIsuod 1SIA T A 9 208 (23) 10e3U00 JeuosIad paoueyul T OWD [91] ¥T0Z "|e 38 J3UpIRD
S[BLI] P3JJ0JIL0I PAZILIOpUBY
elElep s)nsal synsai ¢sinsaa uonejndod adfy
150D Joyesedwo) uonuanIsIu| SaWooINO  1uedlyIubIS RELIET Joresedwo)d uondii0sap UOIUSAISIU|  UOIUSAISIU| Apms

Author Manuscript

GT0Z—/00Z ‘S81L1S pauun ayl Ul Wwnnunuod aied AlH ay1 Buoje juswsabelus 10edwi 01 SUOIUBAIBIUI JO MBIABI D11RLLBISAS ‘S8IpNIS UOIUSAIBIUI 818D Ul UoIUalal papnjou]

Author Manuscript

¢ dlqeL

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2018 July 01.



Page 25

Risher et al.

passalddns pue |4\ Uo paulelsy '€

%65 %65 14V Uo pue paurelsy 'z
%L %¢L (4eaA ui sAep +06 Aq paretedas
N %G58 %c8 SHSIA JUB11edIN0 +) 8180 Ul UOHURISY ‘T N 9 SOIUIO AIH P8seq-Anunwiwo) SoIUIO AIH pased-fendsoH o] [09] 5702 "[e 18 ZUBIYOS
(08'0-5t'0 12 9656) 09°0
PLEEVVSTNTY (401042dWO9 01 UOUBAIBIUI
+21 :(00°'T-T9'0 1D %56) Burredwod YOv) uorrenunRuodsip
N 184 8.°0 4OV JA/SHSIA TT-9 LYV sisA[eue [eAlAIns s 83949514 A o SHSIA Y1[eay [elusw ON SHSIA U3[eay [elusW +9 sl [6s] 6002 "Ie 18 yooy|awiIH
Aunagibie ajels ay} ul sist| Bunrem dvav 4o
%EL %85S 14V JO syjuow 9 ulym uol [Re\v N s1s1] Bunrepy asn Ou—saNisislorIeyD 81€els dvAV ¢ d
196png dvav
Aipqibre Jenuue ay) 03 papiaoad Buipuny
N %6€ %89 14V J0 syluow g ulynm uoneniul 14v A 9 Buipuny sjeIsoN  8reIS—SINIsIIBIoRIRYD 33RIS VAV ‘T d [85] €10z |e 19 BULRH
SUSIA
usamiag sAep 08T< aJ4ed ui deb oN 'z (S3 + D) (syuow zT) senAnRoe
(usin uoneanps pue sdnoab oddns
%08 %96 auo 1sea| 18 yum stauenb g) Aourisuod 213193ds-ynoA yuim o1uijd yinoA
%.S %S9 HSIA 81enbapy,, :SYIUOW 2T 1870 ‘T A pazijenuad Axeurjdiosipinw pazifesius) g 3'04 sl
SMSIA Usamlaq sAep 08T < a1ed ul deb oN 'z
(usin
%E8 %08 3U0 1583| 18 YuM sislienb g) Aouelsuod (2) oo yinoA
N %TE %.9 MSIA . 8¥enbapy,, :SYIUOW 2T 4970 'T A AV pazifeausd-sQ Adeundiosipinw pazifesusd ‘1 Si [26] €102 "1e 18 elIneQ
%0 %Ly (syluow 9) SA % '€ (supuow
%8 %€eS  (sywuow 9) (S)Un0d yAD Z <) sIsel el g 9) surydaouaidng yym JusLyess}
N 14 8 (ow 9) susIA d1UID UBIPSIN ‘T A anmd X} plotdo pajesfsul-uoN  uonvlppe proido pue AIH paresbaul Sl [9g] TTOZ "|e 38 Weybuuund
(sypuow ¢
weaboad Jo syluow € 1541y UIYHM S198IU0I +6) S3dIAI8S 1ioddns
N %6E %322 (syauow g7 49n0) aJed ul deb yum 9, A 9 Ul S}9BIU0I UOIIUAISIUI ON aWos pue AJedoApe ‘yoeainQ OND [gs] 200z ‘T 18 eAqeD
S301AI8s AJessadau
01 sfessajal ‘Buipjing diysuoneal
(syyuow Japinosd—uaired ‘Buimainlzul
(980T ‘290 €) susiA passiw Aue Buniodas Jou pue [euoneAow pue Burjasunod Buipnjoul
N LX) 1D %S6) ¥9'2 =4OV MSIA [edIpaw duo Isea] Je Buipuale Jo sppO N 9 208 welBold AoedoApY Judwleal L OW9 ‘0d [¥s] 210z "[e 10 LEbOg
(zr'T auljsseq 1e 1 4V
OT'TID %S6)S2T=9 uo j0u asoy3 Buowre uoissaaddns [edIA ‘2 (syjuow gt 43A0 pajenjens)
JEN] (5T aulleseq 18 14V s1a1denb y—¢ 40} Juswireasl XN/dNg
N 18y ‘8T'T 1D %56) ¥€'T = 9 uo jou 8soy3 Buowe uoeIul 14V ‘T *A anmd si1aprenb g> o) XN/dN4g Yum a1e3 AIH 40 uolreabajul Si [es] TT0z e 38 3OV
SaIpNIs 110YyoD
dn-mojjo} yuow-gT pue ‘zT ‘9 ‘auljaseq
N %EL ‘%2 ‘%TL ‘%08 %8 ‘%LL '%0L ‘%G8 e Sypuow g 1sed au Ul 8ed [edlpaul AUe o, N 0 se21AJ9s Buisnoy Arewio}sn)  80UEISISSE [JU] WYAMJOH alelpalu] H [2s] 0T0Z "[e 18 BisHIoMm
asea|as 1sod g (asea|as Jaye syuow 9 pue
‘2T ‘v M9am Ag (uawiuiodde [eaipaw auo Jo14d sypuow €) uostad wo.y ases|as
N %68 ‘%8L ‘%S %T6 ‘%88 ‘%S9 1se3)| JB) 841D JO UonENURUOD/BHeNUIT N rd 20S  Bumojjoy uswiabeuew ssed buibplig OIND [ta] TT0Z 18 38 [yom
BCBIED s)nseu s)nsa ¢synsas uoneyndod adfy
150D Jojesedwo) uonuUaAIBIU| SBWo2INQ  JuedyIubIS 19fueL J01ededwo)d u01dI49S8p UOIUSAISBIU|  UOIIUSAISIU| Apms

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2018 July 01.



Page 26

Risher et al.

(syauow g7) ers ol Aq

9589 %0/ 1ds)| S1ISIA JO 0% UBBIN ‘2 pasn safessaw [eglan pue sjellsyew
[oz] A %6V %ES SUSIA Z 1XaU Buldesy 96 T A o potsad-aud sypuow zT Japuiwal payutid apim-o1ulo 2 [69] 210Z T2 19 Jaup.IeS
S11S UOIIUaAISUI
9 $50.49® uoissaaddns |edIA 05 '€
%¢29-€ %89-TT uonduiosald 18V % 2
%68-€/ %26-G/ (syuow 9 1sn0 (syruow 9) sa1ls 9 18 SUOIUBAIBIU|
N %00T-59 %96-€8 159} gB| 0 JISIA T <) a4ed ul pabeliua 95 °T A 9 potsad-aad syjuow 9 ABojouyda] uoirew opu] YyiesH 9 2L [8al GTOZ "[e 30 3peus
$a1Is ,.gny,, 1e suapinoad aseayljesy
Yum sas 3x0ds,, 1e (1T102-0T02)
(800Z Buneis pousd  spusired ADH pue (TT0Z-6002) AIH
N %T9 %9/ uona|dwod uswuloddy A o) -a4d) sysiA o1uljo uostad-uy 10} S183UNOJUS JIUI[D BUIDIPAWSIL 1 [29] ZTOZ "I 18 nyres
(reak 1) uonowoud yieay
pue Lioddns aouasaype ‘uonebineu
(poriad yruow-zT J0 4By puoass ui 158} 1uaed ‘UoIIRJIUNWILLIOD Wes)
1U8234 3S0W U0) uoissaiddns [edIA 94 ' a1ed Areunjdiosipninw ‘Juswabeuew
0428 %15 (34ede sAep 06 ased ‘4oeadino papnjoul
N %) %T6  SIS91 Auojeloge| g <) aJed ul pabebus o4 T A 9 potsad-aid syuow g1 weiboad uoneuIpa00) ated AIH OWD [99] 5T0Z e 18 auIAI|
(s1eak
€) »J4omau 1oddns [e190s-|eaIpaw
([s6v-vE'T paxuil Apybn ‘yaesaIno payIsusIul [so]
N (39) %29 1D %56]185°Z HO) %08 (4O) papusne susin J0 9% A WSW-TgA potiad-aad Jesk ¢ ‘uBredured Bupsyew |e10s OWD 'L TTOZ '[e 33 UBWPISA-MOIYBIH
(syauow 9) syuawnuiodde o1uld AIH
(passaadap-uou paInpayds Ajaenbau 01 Jorad sxaam
N (%£2) %tz (968T) %z  Buowe passiw 94) |[edano sydde passiw 94 *A 0 poraad-aid syjuow 9 Z SsJapulwial auoydaj|s) payewoIny 1 [¥9] 2T0Z "IE 30 AUUusH
(spotaad-1sod pue -aad
%12 %ES  Syuow ZT 40 pua) uoissaaddns [edIA 95 ' (3sod syruow
N SHSIAT8C SMSIA 0E'S SHUSIA DIUID UeN ‘T A (e} pottad-aad syjuow g1 2T) wes) [eanyndigy/fenbulig o) [€9] 800z "|e 18 zonbliug
(Burasunoo Jo
uoUaAIBIUI-ISOd SYIUOW ZT ‘UOIUBAISIUI syluow 9 [eriul Yum uoirenrodsued |
-1s0d syjuow 9 ‘(4oyesedwod)-aid syuow Jo sypuow 1) [snid 0] Buijasuno)d
SUSIA UBSW Q'T ‘9T 9 10} SYISIA [2IPaWL JO Jaquinu Ues|n A porsad-aid pazieuosad snjd uoneyniodsuel] ‘gz og L
uonusAIBIUI-Isod SsLyuOW ZT ‘UORUSAIRIUI
-1s0d syluow 9 ‘(Joresedwos)-aid
N SHSIA UeaW T°T ‘G'T  SYUOW 9 J0J SHSIA |eJIPAW JO J3quInu Uea|n N M pousad-ald (ow ¢T) [0.L] Ajuo uonrenodsues] ‘T i [29] 2002 ‘e 18 Uasiapuy
salpnjs 1sod-a.id
([se'8 (4OV) % (drede (0T0Z 423k [easy) (INOIN)
N (49d) %609 —€6'TI ET'Y HOV) %92  SUIUOW +E S1S31 B| +Z) 848D Ul U01UBISY A 9 Aj1oey papuny INDIN-UON JuswaBeuew ased [edlpaw AIH (o]/e} [cal €102 "2 33 st
(TT0Z BULINp UOIIUBAIBIUL
Buinigaal) Buisnoy jusuewad
(syiuow T ul d2u0 Ised| 1e) uoissaiddns anaoddns pue ‘aouelsisse
%28 %8/ [edIA 9 "z (syluow ZT J9n0 1rede syuow N 1uawiade|d Buisnoy ‘aoueisisse
N %¢18 %6 €< IS8} Q| + ) 848D Ul UONUARY ‘T A (¢} aouesisse Buisnoy oN [eyuai papinoad VMAOH DAN H [T9] 5702 "B 38 UeIZADL
BCBIED s)nseu s)nsa ¢synsas uoneyndod adfy
150D Joyesedwo) uonuanIsIu| SaWwooINO  Jueoyiubis RELIET Jo1esedwo)d uod112Sap UOIUSAISIU]  UOIUBAISIU| Apnis

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2018 July 01.



Page 27

Risher et al.

Ajeresedas paysijgnd aiam saipnis Aoediyys Juated Jo $1S02 8y} Buissasse salpnls om _.w

S3MIS BWOS AJUo UM Jo ‘Ajuo sasAjeur dnoiBigns ul JuediIuBIS a1om s}Nsal Jeyl Saredlpul » A e IUBIS a1am sasAjeue |je Teyl Ajdwi Jou ssop pue pajuasald sem jnsal Juedisubis Aue yeyy sejedlpul uwn|od synsas JuedyIubis ur A
sbnup asn oym ajdoad grimd ‘peljuosud fg ‘18Y10 O ‘Usl YIIM X3S dARY OUM UsW p/S/Y ‘[edaush 9 ‘YinoA/siuadssjope 417 :apnjoul suoirejndod 1a6ie]

uonenodsuely.z/ ‘paseq-ABojouydal s ‘Adrjod 4 ‘sadinles
J0 uonelBaIul S/ ‘aouelsIsse Buisnoy 4/ ‘uoreanpa 7 ‘(SpI0dal [edlpawW pateys Jo ‘sanjeldads sso1oe a1ed Jo uonelfaiul ‘ubredwed Bunaylew [e190S SPIM-1Ul|d B SB YINs) apIM-01ul[d D ‘ydeasno/uawabeuew ased oy ‘Buljasunod/eloineysaq g :apnjaul sadAy uonuanaiu|

USRI X7 ‘8led JO pIepuRIS DOS ‘8dUslajay /84 ‘Ol1el SPPO MO ‘[eAldlul 33UapIu0d /9 ‘Buoxoleu/sulydiousidng XA/dng ‘Yuswiulodde 1dde ‘orres sppo paisnipe yov ‘weibold aaurisissy Bnid sg/v dvay

umoys 10u aJe sasAjeue dnolBgns pue saLIOSING BLIOS pue APNIS YIes WOy S)NSal pue sasAfeue aAlreluasaldal pa)as|es AJuo Jussaid am ‘uwn|od synsal ay) uj “Buin psyiodaiun 1o 1eajoun ssyesipul ‘palsi| 10U J1 :pateaIpul SI JUBWINSEaL
3WO21IN0 JO Buim 3y ‘8]q1ssod UBUYAA 'SMO. JUSISHIP Ul UMOUS dJe S8y} ‘SaI0dINo Jo/pue suonuaAIaiul ajdijnw 1odas sioyine usyaa ‘sioyine Apms ayp Ag paulap se aJed Ul Uonus)as Ul sjuawaAoldwi Juediiubis Aj[eansiiels Yim sawoaino Apnis jussaldas smol pjog

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2018 July 01.



Page 28

Risher et al.

Jesausb 9 :apnjoul suonendod 1a61e]
suolealnou Japinold N ‘Adrjod 4 ‘uonreBineu v ‘Juswiabeuew ased pyD ‘suswiiedap Yieay pue So1uljd Ussmiag UoIRIoge||09 D :apnjoul sadAl uonuaAlaiu|
90UB18)81 /84 "[eAI3IUI SUSPILL0D /D “O13el SpPO paisnipe Yo

SMOJ JUaIBIP Ul Apuapuadapul
UMOYS Je 353U} ‘SaW0dIn0 Jo/pue suofjuaaul ajdijnw 1odas sioyine usypn “sioyine Apnis ayy Aq paulap se ased ul Juawabebusas ul sjuswanoidwl Juedyiubls AJ[eansiers Yim saipnis Juasaidal smos pjog

syluow
2T ‘syiuow 9
‘(10r1802dWOD)
auljaseq ye .
uoissaaddng 3
[eAIN °C W
uonuaAIBIuIl =
-1s0d *
syjuow zT <
‘uonuUaAIBIuI O
-1s0d =
syuowW 9 e
‘(101002dWO2) =
-aid syjuow =
9 4o} sypuow [92] 2002 m
%SGE 9%ES '%VS 9 1sed ayy er =
N %21 %8 ‘%S UI3JeOON T A 9 pouiad-ald  SUORUAAJIBIUI XIj-uoitebineN N Pplojpeag -
o
1s1je10ads S
abexul] e ylIm Muljal pue m
sjuaired pabebussip Ajnuapl [vz] <
Jeak suo 0} Uolye.10qe||09 Juswitedsp GT0Z ‘| m
N %0T %ST ul paxuley A 9  H0Yyo9 [edl0l1sIH yijesy [e30] 72 JIUIPD AIH o} 18 anog m
uoissaaddns Aun
[eAIA 2 annisod paisal 3
(syauow Ajsnoinaad asoyy Buowre S
9 Ul JISIA parenjens—saaxaom abexul| Q
ared Arewnad 901M8s Aq Juswiabeuew ased [sz] M
AIH) a4e2 |edipawiuou pue Bulusalds STOZ ‘1B =
N %ET ‘%Th %YE '%6G Ul pebebuz T A 9 porsad-ald AIH 1n0-1do sunnoy WO'd  wused T
ased
uonduosald AIH ui syuaied abebus 01 yels
6T 14V HOV 2 aled 01 poddns uoisioap ‘Ajioes
—8E'0 1D %S6) 98°0 Jw/sa1dod oyt Anua pakerap aue0 Je siasifos AIHd [tz zroz
194 wte 000'0T paousLiadxs 382 J0 1IN0 U3YM S1apInoid ‘e
N $8Y -S6010%S6) 2L T  <IAYHOV'T N 9 Ajsnoinsid 0} UOI}EI 10U D1FRWOINY Nd  snubepn
£e1ep 1s0D  syynsad Jojededwo)  S1INsad UORUSAIRU| SBWO0INO ¢Sy nsad Jueayiubls  uonendod 186ae) Joyesedwo) uondiiosep uonusAIgIU|  adA) UonUBAIRIU| saIpn1s

GT0Z—2002 ‘Sa1e1S paiiun ayl ul wnnunuod ated AlH 8yl Buoje juswabebua 10edwi 01 SUOIUBAISIUI JO MAIASI J1TRWB]ISAS ‘SaIpns Juswabebusal papnjoul

€9lqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



Page 29

Risher et al.

J1ap1aoad yum paieys erep souslaype

2 1s0d-a1d ‘pJodal [eaIpPaW paJeys ‘wes)
Z 11oyod ared Areundiosip-njnw ‘ubredwed
[8zT-veT] 0 09 0z G :[eJousD T:10d Bunaxew [e1008 3pIM-o1UID g paseq-o1uID
T:dNMdg
¢ AV
T :|rec/uostid 9 :1s0d-a.1d uonezijeydsoy
[ezT-€TT 8 :aNMd T:Moyod  Bumunp ‘saluijo suopeylaw ‘SueA aed
‘v0T ‘ve ‘g€ '8zl 0 09 €6 € ledaus 8:10d Uiesy ul 14V pasaisiuiipe ApoauiQ ST 1dvvd
1oddns
J19ad ‘Jaupred oddns aouaiaype
T NS ‘Aunwwod 03 asinu d2139e4d
1 :8Y10 paoueApe WOJY SHSIA ‘SI8XI0M
[etT-20T ‘20Tl [ootl ¥T LS 82 G :[eseUD L:10¥ eay ANUNWLIOD WOy SUSIA L Janoddns Juswieal
T :SS8]aWOoH T :150d-a1d
T:dnMd T :Moyod
[sot-€0T ‘8T ‘2T] 0 09 08 € ‘[eJdus €:10d saxoqiild S S3VINSP I3pulWBI dAISSEd
asop passiw uo Buljasunod
T NS aoualaype auoyd aeIpawiwi
AV Yum 3217ap |Jidasipn ‘Buibessaw
T :83Y10 2 1s0d-a1d SINS Aem-0M) ‘s1apulwal SINS
[20T-96] [s6] ¥T T an € [elaus G:10d ‘slapuiwai 1oddns aoualaype auoyd / S90INBP I3pUILLIB) BAIOY
Burjasunod
aouaJaype is1oeweyd ‘uoneziwndo
T :AY  2150d-a1d -Bnup pabeuew-isioewreyd
[v6-18 ‘z€ ‘1€l 0 0L 0S 6 :[eJaus 9 :Moyod ‘sa1oewireyd pazife1dsds-AIH 01 paseq-Asew.eyd
T:dNMd
T :|rec/uostid T 1s0d-ald
Z 8yl T :Moyod weiboud Buisnoy uononpal
[98-z8] 0 08 0z T :[elausn €:10d wJeY ‘UORUBAJRIUI WaISAS09T g leinanas
S :anmd ¢ 1sod-aid
[t8-9/1] [o/] 11 €8 19 T :Jaylo ¥ 1104 Juswabeuew Aousbunuo) 9 S3AIUSDUI [e1oURUIH
T:dNMd
T 8410 1 :1s0d-ald
T :M-aNMd € :Moyod aouspuadap
[G2-22 ‘€s] 0 09 09 ¢ (fd-aNMd T:10d prordo 1oy X3 XN/dN4g paresbaiul S Juawean asn bru@
uoissaaddns
[edin
BlEP 1500 Bunioday
saIpnIS Uum 96 (9%6) ¢synsaa Jueayiubis % qeuonendod1ebuel  ubisep Apmis sojdwexa uonuaAIaIul  1UN0D ad/A) uonuaniau|

GT0Z-L00¢ ‘serels

pallun 8yl ul wnNNUNuod aled AlH ay1 Buoje uswabebus 10edwi 01 SUOIIUAAIBIUI JO MBIABI J17RWAISAS ‘adAl uonuaAiaul AQ Sa1pnIs aduaiaype papnjou|

Author Manuscript

¥ alqeL

Author Manuscript

Author Manuscript

Author Manuscript

AIDS Behav. Author manuscript; available in PMC 2018 July 01.



Page 30

Risher et al.

slaquaw jood aoueInsul 3sH-yBIy pue ‘|Joyodfe asnge oym asoy) ‘suelalan ‘sasoubelp yjeay [eiusw
yum ajdoad /a0 “sbnip asn oym uswomm-grMmd ‘suoneindod jrefyuosiid Buowre sBnip asn oym ajdoad r4-grmd ‘sbnip asn oym ajdoad oe1g grimdg ‘sbnip asn oym ajdoad = griMd ‘Usl YIm Xas
3ABY OUM UBW = |NSIA ‘YINOA/SIUIS3|0p. = AY ‘JUSWIBaII X7 ‘J0NGIYul 9 1dnal UILU0)0IaS BAIIIBI3S /4SS ‘L) [ed1Ul]D PaZIWOopURI /DY ‘Juelsisse [enbip [euosiad yg4 ‘suoxofeu/auiydiousaidng XA/4nE

Jusauodwiod auo Uy} 810W Paureluod uonuaAlaul pajuswajdwi ayl J1 . sadA) uonuaalalul,, ajdiinw 03 Buojag 01 pamoy|e atam salpnis "sasAeur Arepuodas Jo Arewrid ui synsas juediubis Aue
punoj Jeys saIpNis sajedlpul uwnjod ,s)Nnsal JedlIubIS,, 8y L (Uo19ILIap JO Hwi| 8y} e jwy/sa1dod 0op-0g WoJy pabues S|0INJ) SaIPNIS UsaMIS] SaLIBA SNU) pue sioyine ay) Aq paulyap se s uoissalddns [esip

T {UBWOMN T :Moyod Bunum
[est 1271 0 0 0 T :[esaus T7:10d feuinof ‘sjunoo |j1d psounouueun z 1ay10
Juswabeurw
T :|1ep/uosiid T :150d-a1d ased [ealpaw ‘uosiid Buined|
o1 ‘17l 0 0 0S 1 :Jelaus T :Moyod U3YM UOITeUIPI00I 34ed [euolisuel | z Juawabeuew ase)
sdnoub Adesayy
T :SS8]aWoH T :Moyod ‘aJed anlleloge||0d ‘(uonensiulwpe
[69T-29T ‘e/] 0 514 0S € 8o €:10d 10841p Buipnjaur) s1ASS 14 juswyeal} uoissaidaQ
s;nojulid ‘suoissas
|eUOIIBINPA BUO-U0-8uo pue dnolb
‘wesBold o1Snw o1pne ‘uoiesIsuoWwap
T :UBWOAN Buimojrems [11d ‘eriony paseq
[99T-85T 2 AV ¥ :1s0d-aid -19Indwod aAndeIBul ‘s9zzinb yum
‘TTT ‘62 ‘8T ‘LT] [26T] 8 1€ o 0T :[eJaudD 6:10d uo1EINP3 BIPAWIINW ‘03PIA VAd €T uoneonp3
T -ouneTMoelg
G :UBWOM uosiad U1 pue auoyd eIA palanijap
[osT-0€T AV G 11s0d-ai1d ‘Burjasunod fenpiaipul pue dnolb
‘TOT ‘8. ‘9S ‘¥S ‘0§ G :13YI0 € :Moyod ‘Buriousw Jaad ‘Adesayy [eloineyaq
‘gy‘0e ‘2z ‘8T ‘211 62T ‘22l G 18 54 6T :[eJousD 62109 aAubod ‘BuImBIAIBIUL [BUOIIEAON L8 Buijasunooyjeloineysg
uoissaaddns
[eain
BlEP 1500 Bunioday
saIpnIS Uum 9 (9%6) ¢synsaa Juesyiubis % qeuonendod1sbuel  ubisep Apmis sojdwexa uonuaAIaIul  1UN0D adA) uonuaniau|

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2018 July 01.

1

AIDS Behav. Author manuscript



	Abstract
	Introduction
	Methods
	Search Strategy and Study Selection
	Data Analysis

	Results
	Linkage
	Retention
	Reengagement
	Adherence
	Study Quality

	Discussion
	References
	Fig. 1
	Table 1
	Table 2
	Table 3
	Table 4

