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Abstract

Data-to-Care (D2C) is a strategy that uses HIV surveillance data or other data sources to identify 

out-of-care (OOC) persons with HIV (PWH) and link or re-engage them in care to improve viral 

suppression (VS). While some evidence suggests D2C is effective, no comprehensive systematic 

review has been published. This review aims to determine the effectiveness of D2C. A systematic 

search in five databases (i.e., MEDLINE, EMBASE, PsycINFO, CINAHL, Sociological Abstracts) 

identified 3,868 U.S. studies published between January 2009 and January 2021 that described 
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D2C interventions and measured HIV care outcomes. Two reviewers screened titles/abstracts, 

reviewed full reports for eligibility, and abstracted data. Risk of bias was assessed using the Mixed 

Methods Appraisal Tool, and included studies were synthesized quantitatively and qualitatively 

(Protocol registered on PROSPERO ID=CRD42020173095). Thirty-four studies with 30 unique 

interventions were identified. Two different meta-analyses, each with six interventions, found 

that D2C approached significance in improving engagement in care (Relative Risk (RR) [95% 

CI]: 1.18 [0.99 to 1.41]) and VS (RR [95% CI]: 1.44 [0.99 to 2.09]). Studies that could not be 

incorporated into the meta-analyses, also showed improvements in engagement in care (median 

percent [IQI]: 63% [45% to 81%], 18 interventions) and VS (median percent [IQI]: 39% [25% to 

57%], 14 interventions). Overall, this systematic review suggests that D2C may enhance HIV care 

outcomes, emphasizing the need for effective strategies to identify and engage OOC persons in 

care.
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INTRODUCTION

In 2019, the U.S. Department of Health and Human Services (HHS) announced the Ending 
the HIV Epidemic [EHE] in the U.S. initiative which aims to reduce new HIV infections 

in the United States by 90% by 2030 [1]. A key pillar of EHE is to treat people with 

HIV rapidly and effectively to reach sustained viral suppression (VS) [2,3]. People with 

HIV (PWH) with undetectable viral loads (VL) have no risk of transmitting HIV to sexual 

partners, making treatment a powerful prevention tool [3,4]. Thus, identifying strategies 

that enhance treatment for PWH and helping them remain virally suppressed are key for 

achieving national goals.

Data-to-Care (D2C) is a public health strategy that uses HIV surveillance data and/or other 

data sources (e.g., electronic medical records) to identify people with HIV (PWH) who 

are out-of-care (OOC) and/or not virally suppressed to link or re-link them to care [5]. 

The primary goal of D2C is to decrease the number PWH who are OOC by connecting 

them to HIV medical services, ultimately leading to higher rates of VS. To implement 

D2C initiatives, programs use several approaches to identify persons presumed to be OOC. 

Example approaches include: health department models that use state level surveillance data; 

healthcare provider models that use clinic-based patient medical records; and combination 

models that incorporate aspects of both health department and healthcare provider models 

[4,6].

Studies on D2C surveillance show gaps in the completeness of surveillance data, prompting 

recommendations for new approaches to address these gaps [7]. For example, these 

surveillance data sources may incorrectly identify PWH as OOC; however, once the list is 

cleaned to show who is truly out of care, then multiple strategies are used to engage people 

into HIV care. Engagement often involves a combination of strategies including patient 

navigation, appointment reminders, psychosocial support, and help with transportation, 
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including accompanying PWH to appointments [5,8]. Improving OOC surveillance accuracy 

and tailoring engagement activities are important steps to helping PWH become virally 

suppressed [6,9]. Previous reviews have examined D2C as a strategy to re-engage OOC 

PWH [8,10,11], but this systematic review is the first to our knowledge to only focus on 

D2C.

The objectives of this systematic review are to describe D2C activities and their 

effectiveness for engagement in care, retention in care, and VL suppression among PWH. 

This review also explores outcome differences among persons with different demographic 

characteristics (e.g., age, sex, race/ethnicity, or HIV transmission risk). Lastly, this review 

will summarize successes and challenges of implementing D2C programs.

METHODS

The review was conducted by a D2C workgroup in the Centers for Disease Control and 

Prevention (CDC) Division of HIV Prevention (DHP) from 2019–2024. This report followed 

the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 

Guidelines and was registered in the international database of prospectively registered 

systematic reviews in health and social care (PROSPERO), CRD42020173095 in April 2020 

[12,13].

Search Strategy

We developed a systematic literature search strategy to locate citations on D2C methods 

and activities. Subject matter experts provided 13 citations that represented D2C research 

activities (see Appendix 1). A librarian reviewed these citations to develop a list of relevant 

keywords, phrases, and index terms. The search was initially developed in MEDLINE 

(OVID) database. The finalized MEDLINE search was tested and translated to the 

proprietary indexing systems in 4 databases (platforms): CINAHL (EBSCOhost), EMBASE 

(OVID), PsycInfo (OVID) and Sociological Abstracts (ProQuest) and included HIV terms 

(HIV, HV Infection, etc.) cross referenced with D2C terms (D2C, diagnose, surveillance). 

The search was run in the 5 databases between January 2009 – January 2021, last search 

January 12, 2021 (see Appendix 1). No language or publication limits were applied.

Additionally, we performed a supplemental manual search through conference abstracts 

and citation indexes. The following conferences were searched: American Public Health 

Association (APHA), Conference on Retroviruses and Opportunistic Infections (CROI), 

International Association of Providers of AIDS Care (IAPAC) International Conference on 

HIV Treatment and Prevention Adherence, National HIV Prevention Conference (NHPC), 

and United States Conference on AIDS (USCA). We also conducted forward and backward 

searches by examining reference lists of included citations and citation indexes Scopus and 

Google Scholar for publications of the first three authors, respectively.

Eligibility Criteria

Included interventions were studies conducted in the U.S. that evaluated a D2C strategy 

and measured HIV care outcomes or described HIV care statuses. The strategy had to have 

two components to be determined as D2C: 1) use clinic (e.g., electronic medical records), 
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surveillance (e.g., HIV surveillance registry), or other data sources to identify recent or 

previously diagnosed PWH who are OOC or not virally suppressed; and 2) use staff (e.g., 

patient navigators or disease intervention specialists) to locate, support, and link PWH to 

appropriate medical care and social services.

The D2C strategy needed to report one of the following HIV care outcomes: engagement 

in care (i.e., link or re-engage), time to engagement in care, retention in care (e.g., ≥2 

laboratory tests ≥90 days apart), VS, time to VS; and/or HIV care status categories (in 

care elsewhere, deceased, incarcerated, moved out of jurisdiction, not located, or other [i.e., 

composite status or statuses that could not be aggregated together]). Previous systematic 

reviews have noted the substantial heterogeneity in definitions of OOC populations, relinked 

populations, and HIV care outcomes in the literature [8,10,11]. For comprehensiveness, we 

accepted author definitions.

Study eligibility criteria were intentionally broad because of limited literature on D2C. 

There were no exclusion criteria for type of participant or study design; studies completed 

in the US with individuals diagnosed with HIV and appearing to be OOC were included. 

We included conference abstracts, but if a peer-reviewed full-text article became available 

with the same data, then we excluded the conference abstract. Two or more publications 

that described and analyzed the same intervention were examined for study duration, 

location, population, and outcomes; those with no unique data were considered duplicates 

and excluded. For related publications with unique data, the publication with more 

comprehensive outcomes was chosen as primary, and the secondary publication(s) were 

included in specific analyses (i.e., from a group of related interventions, only one 

intervention was included per analysis).

Study Selection and Data Abstraction

Two coders, trained in systematic review methods, independently screened titles/abstracts 

and full reports in DistillerSR [14] to determine inclusion using the eligibility criteria. 

Coders reconciled conflicts via discussion, and a third coder assisted with resolution as 

needed. The following was defined and abstracted for included studies: study characteristics; 

related interventions; D2C intervention steps; OOC and relinkage definitions; primary and 

adjunct data sources; demographics; outcomes; and author’s conclusions. Discrepancies 

were resolved using the same process described above (see Tables 1 and 2).

For abstraction of the intervention and study characteristics, information was collected 

verbatim and edited for concision. D2C intervention steps, usually in the order reported, 

are brief descriptions of the strategy authors identified and intervened on the intended 

OOC population. We collected demographics for truly OOC populations, or initial OOC 

populations (i.e., before list of PWH OOC was cleaned) if the truly OOC population data 

were not available. Demographic variables abstracted verbatim from the paper were sample 

size, age, sex, race/ethnicity, and HIV risk category, which included men who have sex 

with men (MSM), people who inject drugs (PWID), heterosexual, and blood transfusion 

(see Tables 1 and 2). We accepted the author’s conclusions of the effectiveness of the D2C 

intervention.
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Study Quality

Two trained coders independently assessed study quality with the Mixed Methods Appraisal 

Tool (MMAT), which appraises methodological quality of five study design categories: 

qualitative research, randomized controlled trials (RCTs), non-randomized control trials 

(referred to as nRCTs or cohort), quantitative descriptive studies (referred to as post-only), 

and mixed methods studies [15]. Two screening questions regarding clarity of research 

questions and availability of data to address questions are followed by five questions specific 

to each study design [15,16]. Items were scored as 1 for ‘yes’ and 0 for ‘no’. An appraisal 

score was calculated for each intervention dividing the total points scored by five (total 

points possible). The total score represents the overall strength of the studies. The score 

within each study design was also examined.

Data Analysis

We conducted meta-analyses with interventions that reported comparison data to determine 

intervention effectiveness for engagement in care and VS outcomes using the statistical 

software Rstudio (2023) [17]. Other outcomes with comparative data were limited, effect 

size types varied, and results could not be aggregated; therefore, those outcomes are reported 

in Appendix 2 and 3. The meta-analyses for two outcomes (engagement and VS) included 

cohort study designs. We used effect size types of unadjusted relative risk (RR), or adjusted 

RR if no unadjusted RR was reported. If authors provided proportion data per condition 

group, we calculated and converted into RRs using standard formulas [18]. Random-effects 

models were used to calculate aggregated effects for two outcomes that reported sufficient 

comparative data (i.e., 5 or more studies per analysis) [19–21]. An RR of more than one 

indicates a greater likelihood that study participants in the exposed or intervention condition 

engaged in care or became virally suppressed.

For both outcomes in the meta-analyses, we assessed heterogeneity across interventions 

using I2 statistic [20,22]. We were unable to conduct subgroup analyses to explore 

heterogeneity due to the small number of studies. To assess how each intervention 

influenced the overall effect size estimate, we performed a leave one out analysis, which 

involves running multiple meta-analyses by removing one intervention per analysis.

For post-only studies and HIV care status outcomes, we aggregated and calculated median 

percentages and confidence intervals (CIs) for each outcome of three or more studies. For 

studies that could not be aggregated together, we qualitatively reported the direction of the 

results. For HIV care status outcomes (e.g., in care elsewhere, deceased), we collected total 

sample size, total sample size description, specific HIV care status, and number of people 

categorized in that status. We reported descriptive statistics (i.e., number of people in the 

HIV care status divided by total sample size) for these outcomes.

The following information were the decisions we made for all outcomes. If an intervention 

reported two measures within the same outcome, then we included the more comprehensive 

measure (e.g., for re-engaged in care, we included “kept clinic appointment and a CD4 

or VL test within a specified timeframe” in the analysis and did not include “kept clinic 

appointment” only). If a comparative study design provided unique post-only data, as 
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well, then we included the unique data in the corresponding outcome analysis. We used 

the longest follow-up available for each measure or the 12-month follow-up when greater 

than two years. If a follow-up period could not be determined, we considered it to be 

post-intervention. If studies only provided a statistical analysis that was not a proportion 

or RR (e.g., Odds Ratio [OR], Hazards Ratio [HR]), then we qualitatively reported it in 

the results as “additional evidence.” Intervention outcomes that could not be quantitatively 

aggregated (e.g., HIV surveillance data quality or stratified analysis by demographics) are 

qualitatively described.

Outcomes

Primary and secondary intervention outcomes included in this systematic review are defined 

in Table 1.

RESULTS

The PRISMA study flow diagram summarizes the selection process of each intervention 

(see Figure 1). Thirty-four studies [6,7,9,23–53] were included in this review (and 

1 study reported on two interventions, [37] with 30 unique interventions (see Table 

2). The majority of study designs were quantitative post-only study designs (19 

studies) [6,7,24,26–28,31,32,34–38,42–44,48,51,52] or quantitative cohort (11 studies) 

[23,25,29,30,33,39,40,45,47,50,53]; three were nRCTs [9,41,49] and one study was a 

RCT [46]. All studies focused on populations that were OOC, two studies included 

a newly diagnosed population who were never linked to care [23,27], and one study 

included a population in care but not virally suppressed [6]. Twenty-four studies reported 

demographic data on OOC PWH [7,9,23,25,28,29,31,32,34,36,37,39–41,43–45,47–53]; 10 

did not [6,24,26,27,30,33,35,38,42,46].

Intervention condition results were typically compared to a group that was either a control/

standard of care, a group in a larger jurisdiction, or a group in-care (see Table 3). Overall, 

review findings showed positive effect size estimates of various magnitudes for all outcomes 

for different aggregated analyses (i.e., meta-analyses, median percentages, and descriptive 

statistics).

Description of D2C Interventions

D2C interventions were implemented in all four regions of the U.S.: 10 unique interventions 

in the Northeast [9,30,36–40,46,50,51], eight in the West [7,25,29,31,33,45,48,53], seven 

in the South [24,26,34,41,44,47,49], two in the Midwest [35,43], and three across different 

regions [27,28,42]. D2C interventions typically involve several steps aimed at identifying a 

comprehensive list of PWH who are truly OOC and implementing activities to encourage 

them to engage in HIV care services (see Table 2). Initial intervention steps involved 

investigating and cleaning the often-inaccurate list of people who are initially deemed 

OOC to find those truly OOC (see Table 1). Data were cleaned through several rounds of 

matching between national or state-level databases (e.g., surveillance) and local databases 

(EMRs). For people identified as truly OOC, relinkage staff intervened with an activity to 

link or re-engage them in HIV care. These engagement activities varied by intervention, 
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but generally included using multiple methods to contact people (e.g., phone, email, home 

visits) and reminders to start or return to care. Staff would proactively identify barriers to 

care and provide resources and referrals to help individuals access and adhere to HIV care.

Engagement in Care

Six interventions with quantitative cohort designs were included in the engagement in care 

meta-analysis that resulted in an overall positive estimate that approached significance of 

RR=1.18 (95% CI: 0.99 to 1.41), I2=70% [23,25,29,47,50] (see Figure 2 and Table 3). 

Sensitivity analyses did not substantially change the overall effect size or heterogeneity for 

the outcome. Seven interventions with comparative data that could not be aggregated in 

the meta-analysis also reported positive effect estimates of people that engaged in care 

[9,37,40,41,46,49] (see Appendix 2). Eighteen post-only interventions that reported an 

engagement in care outcome, resulted in a pooled median percent (IQI) of 63.0% (45.4% 

to 81.1%) of people that engaged in care (see Table 4) [7,24,26–28,31,33,34,36,38,40–

44,47,48,51].

Five interventions with comparative data reported a time to HIV care outcome [23,29,33,50] 

and found a shorter or similar time to HIV care in the intervention group (see Appendix 2). 

Four interventions with post-only data reported a time to HIV care outcome [28,29,40,50] 

that resulted in engagement in less than 100 days (see Appendix 2).

Retention in Care

Five interventions with comparative data reported a retention in care outcome 

[9,29,40,45,46] (see Table 3). Two of the five interventions measured retention as 

engagement in continuous care ≥2 HIV care visits ≥3 months apart in 12 months: RR: 2.4 

(95% CI: 1.5 to 3.8) [29], and ≥2 HIV laboratory tests at least 90 days apart in 12 months: 

RR: 1.63 (95% CI: 1.3 to 2.0), [45]. One intervention measured retention in care as receiving 

laboratory tests within 1 year OR (95% CI): 1.89 (1.44 to 2.48) [46]. Two interventions 

reported the percentage of people who were retained in care, one intervention compared the 

intervention group to the state of Massachusetts (54% vs 57%; p = 0.56) [40], and the other 

intervention compared the intervention group to New York State residents outside the pilot 

area, n (%) (127 (54.5%) vs 20 (17.1%); p < 0.05) [9].

The pooled median percent (IQI) for a retention in care outcome across seven interventions 

with post-only data was 48.0% (38.0% to 54.7%) of people who were retained in care 

[7,32,34,40,51–53] (see Table 4). Six of seven interventions measured retention as ≥2 HIV 

laboratory tests at least 60 or 90 days apart.

Viral Suppression

Six interventions with quantitative cohort designs were included in the VS meta-analysis 

that resulted in an overall positive estimate that approached significance of RR=1.44 (95% 

CI: 0.99 to 2.09), I2=91% [25,29,39,45,47,53] (see Figure 3 and Table 3). Sensitivity 

analyses did not substantially change the overall effect size or heterogeneity for VS. 

All interventions measured VS as VL <200 c/mL within a timeframe, typically 6–12 

months. Two interventions with comparative data that could not be included in the meta-
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analysis also reported positive effect estimates of people that became virally suppressed 

[40,46] (see Appendix 3). Fourteen post-only interventions that reported a VS outcome, 

resulted in a pooled median percent (IQI) of 38.8% (25.3% to 56.9%) [24,26,27,33–35,38–

40,44,45,47,50,51] of people who became virally suppressed (see Table 4).

One intervention with comparative data reported a time to VS outcome and showed a shorter 

time to VS in the intervention condition compared to the control, although not significant, 

HR (95% CI): 1.18 (0.83 to 1.68) [33] (see Table 3). Two interventions with post-only data 

reported a time outcome [34,50], measured as time from diagnosis to VS [34], and as date of 

reengagement to VS [50]. Both interventions found no difference between condition groups 

for time to VS [34,50] (see Table 4).

Outcome Stratification by Demographics

For comparative data, we collected evidence on outcomes stratified by key demographic 

characteristics: age, sex, race/ethnicity, or HIV transmission risk. Four interventions reported 

a stratification of one or more demographics for any of the outcomes. All four found no 

difference by any characteristic [23,30,33,45] (see Table 7).

HIV Care Status

Information collected from the different data sources allows individuals initially identified 

as OOC to be updated and categorized into an accurate HIV care status (see Table 

5). We aggregated the data within seven main categories: truly OOC, current to care, 

deceased, incarcerated, not located, out of jurisdiction, or other (see Table 1). The truly 

OOC category is mutually exclusive with the ‘other’ but not with the remaining five 

categories. Across 26 interventions, an overall median percent of people found to be 

truly OOC was 40.2% (IQI: 18.7 to 59.3%) [6,7,9,24–29,31,33–38,40–45,47,48,50,53]. 

Across 20 interventions, a pooled median percent of people found to be ‘current to 

care’ was 24.1% (IQI: 15.3 to 36.0%) [6,7,9,24,27–29,33,36–38,40,42–45,47,48,50,53]. 

Across 18 interventions, an overall median percent of people not located was 17.3% 

(IQI: 8.3 to 29.0%) [7,9,26–29,31,33–35,37,38,44,45,48,50,52,53]. Across 16 interventions, 

a pooled median percent of people located outside the jurisdiction was 10.0% (IQI: 

5.4 to 33.0%) [6,7,9,27–29,31,33,36–38,44,48,50,51,53]. Across 18 interventions, an 

overall median percent of people found to be deceased was 2.7% (IQI: 1.6 to 4.7%) 

[6,7,9,24,27,28,31,33,34,37,38,40,43,44,48,50,51,53]. Lastly, across eight interventions, a 

pooled median percent of people found to be incarcerated was 1.7% (IQI: 0.5 to 3.0%) 

[6,29,34,43,48,50,53].

Relinkage Staff, Data Sources and Surveillance Quality

Relinkage staff were D2C program staff who used data sources to locate and contact PWH 

identified as OOC and conducted the engagement activities. The relinkage staff carried 

many D2C titles such as disease intervention specialists, patient navigators, public health 

department staff, and many other health professions. The relinkage staff used a variety of 

activities to effect engagement. Most activities were aimed to address structural barriers such 

as transportation, appointment scheduling, or other societal barriers.
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The intensity of HIV care activities varied by intervention implementation of D2C. A greater 

care intensity used multiple engagement methods of activities with a higher frequency 

of communication with PWH who were OOC. A lower care intensity emphasized the 

importance of HIV care and referred individuals to additional support services rather than 

provide the services. We did not categorize interventions into different HIV care intensities 

because engagement activity details were not always reported by authors.

Many primary data sources and adjunct data sources were used in the first part of the 

D2C strategy; these sources varied and overlapped across interventions (see Tables 1 and 

2). For primary data sources used to identify OOC persons, 15/34 (44%) studies used a 

surveillance database only [9,23,26–28,30–33,36,38,39,42,47,52], 6/34 (18%) used clinical 

EMR only [34,35,37,48,49,53], 12/34 (35%) used a combination of surveillance and clinical 

EMR [6,7,24,25,29,40,41,43–45,50,51], and one study did not report a primary data source 

as it was an abstract with limited information [46]. For adjunct data sources used to identify 

location information of OOC persons, 6/34 (18%) studies used a surveillance database 

only [7,28,30,32,47,50], 2/34 (6%) used clinical EMR only [34,36], 8/34 (24%) used a 

combination of surveillance and clinical EMR [9,27,31,33,45,48,51,53], 6/34 1(8%) used 

surveillance and another type of database (e.g., online person search/location tools, online 

public records) [6,37,38,42,44,52], and 12/34 (35%) did not report an adjunct data source 

[23–26,29,35,39–41,43,46,49].

Using data sources to identify PWH OOC and update their records for individuals who 

received medical care and have laboratory tests takes coordination, organization, and sharing 

of personal identifying information across databases. Some included interventions explicitly 

described an improvement in data quality. The improvement in data quality mainly involved 

concordance or facilitation between a state or national surveillance database and health 

center database to help create a complete health profile of individuals who are OOC or fall 

into another HIV care status [24,27,29,40,41,47,53]; policies requiring clinical data to be 

shared across the state for evidence of care [34,50]; and establishing points of contact to 

follow-up and update specific records or charts [6,36,48,53] (see Table 6).

Study Quality Assessment

Table 8 presents findings from assessing study quality. Of the 35 studies (which includes one 

study with two interventions [37]), one was an RCT [46], 14 were nRCTs (which includes 

cohort studies) [9,23,26,29,30,33,39–41,45,47,49,50,53], and 20 were post-only studies 

[6,7,24,26–28,31,32,34–38,42–44,48,51,52]. The RCT study scored ‘No’ for appropriate 

randomization. All 14 nRCT studies scored ‘Yes’ for appropriate measures for both the 

outcome and the intervention. Seven of 14 nRCT studies did not account for confounders in 

the study design and analysis, leading to potential increases in bias [23,29,40,41,45,47,50]. 

Of the 20 post-only studies, all included a representative sample of the target population 

increasing the validity of the study, except for one [43]. Eleven of 20 were scored as 

having a low risk of non-response bias [7,26–28,32,35–37,44,51,52], while the remaining 9 

were high [6,24,31,34,37,38,42,43,48]. All 20 post-only studies reported having appropriate 

measures (see Table 8).
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DISCUSSION

Modeling studies demonstrate that the most efficient way to reduce HIV transmission in the 

U.S. is to focus on ensuring PWH become and stay virally suppressed [54–56]. As PWH 

who are diagnosed but not retained in medical care account for an estimated two-thirds 

of HIV transmissions [57], effective and efficient strategies to locate and reconnect those 

lost to HIV care will be essential for achieving national HIV elimination goals. Our review 

provides positive evidence that D2C can be effective at locating and re-engaging people with 

HIV who have never linked or have fallen OOC so that they can become VS. Marginally 

significant effect estimates may be due to variability in D2C component strategies and study 

outcome measures. We are aware of the dated search yield, but due to resource constraints, 

did not include the most recently published D2C intervention evaluations that could boost 

the positive effectiveness found [58]. Nevertheless, positive effect size estimates across all 

outcomes demonstrate the large potential for impact on national HIV reduction goals and 

speaks to the value of continued efforts to refine and improve D2C activities and evaluations.

Despite their heterogeneity, the foundation of all D2C programs is the use of data to identify 

those in need of attention. Initially implemented by health departments using surveillance 

data, persons OOC were identified by absence of reported laboratory data (HIV VL and 

CD4 information). As previously noted, surveillance lists of persons without reported lab 

data typically contain inaccuracies, requiring much time and resources to clean them. 

Demonstration and other projects implementing D2C through health departments have made 

clear that only a small proportion of persons on an original OOC list are truly OOC 

[6]. Equally important is that surveillance data are not timely due to the interval between 

recommended monitoring tests (every three-to six-months) and subsequent reporting of 

these tests to the health department. By the time someone appears on the surveillance-based 

OOC list, they have already been OOC for some time, which has been shown to present 

more challenges to reengagement and retention [40]. For these reasons, D2C strategies have 

evolved towards collaborative models. For example, integrating surveillance data with recent 

clinic-based data (such as recently missed appointments), or prioritizing locating those 

persons more recently lost to care [24,37,58,59]. In addition, the prioritization process – that 

is, prioritizing who to locate from the OOC list -- has been successfully used to foster health 

equity goals in D2C programs for racial and ethnic minoritized persons and MSM [7].

D2C that involves use of pharmacy data (e.g., prescription claims, refill timing) to identify 

persons who have failed to fill their antiretroviral therapy prescriptions represents an 

emerging model that can address some of D2Cs limitations [60,61]. In this D2C-Rx model, 

persons who have or are at risk of falling OOC can be identified in near real time. This may 

help to minimize treatment interruption by identifying people before they fall out of care. It 

can also allow for the activation of a series of interventions by pharmacists or others on the 

collaborative clinical team who support medication adherence and retention in care [61–63].

This systematic review has both strengths and limitations. To our knowledge, it is the 

first review to exclusively focus on D2C. In addition to synthesizing findings on D2C 

interventions, it also summarizes data on care statuses for persons not truly OOC. We 

explored heterogeneity in the D2C models using sensitivity analyses, but a limitation is that 
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we did not explore other explanations such as differences in study outcome measures or 

definitions of OOC. Also, we did not examine the possibility of publication bias, and studies 

included in this review did not capture studies published after 2021.

Overall, this review suggests that D2C programs may improve HIV care outcomes. D2C 

programs are inherently variable and must be tailored to the operational and structural 

features, as well as capacity of the health department. As a result, different implementation 

challenges may underlie differences in outcomes across programs for retention and viral 

control [64]. A review of D2C programs has noted the inclusion of multiple reengagement 

strategies employed alongside identification of persons OOC, including appointment help, 

patient navigation, alerts, motivational interviewing, and enhanced partner services [8]. 

However, strategies needed for short-term engagement (e.g., appointments transportation, 

education, and motivation) are not always the same as those needed for longer-term 

retention. Persons experiencing structural barriers and other competing needs, such as 

housing and food instability, substance use, and mental illness, often require more intensive 

engagement activities [65,66]. Indeed, longitudinal data indicate engagement in care and 

VS among persons reengaged in care progressively decline over time [51]. Intensive case 

management with supportive counseling and social services may be necessary to retain 

clients of D2C services in care and on treatment. A focus on longer-term outcomes for 

persons re-engaged in care through D2C may be necessary to see the full potential of this 

public health strategy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1: PRISMA
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Figure 2: Engagement in Care
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Figure 3: Viral Suppression
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Table 1:
Definitions and Defined Outcomes

The following definitions were used to consistently capture study information and data of interest:

Terms Definitions

Geographic location A state and/or city in the USA

Intervention duration The start and end of the intervention period

Out of Care (OOC) Authors’ definitions usually involving gap in medical visit or lab measurement with or without a time 
variable

Relinkage to care Authors’ definitions usually involving attending a medical visit, lab measurement with or without a 
time variable

Staff performing relinkage Any staff participating in engaging PWH who are OOC

Primary data sources Databases used to identify the initial list of people who are OOC (e.g., HIV surveillance data, 
electronic medical records).

Adjunct data sources Databases used to find contact information for the people on OOC list, as well as categorizing people 
into a status (e.g., moved, died).

Age Reported by author

Race/ethnicity Reported by author

Sex Reported by author

HIV risk category Reported by author

HIV risk category: MSM The proportion of men who have sex with men (MSM) reported by author.

HIV risk category: PWID or IDU The proportion of people who inject drugs or who engage in injection drug use (IDU) reported by 
author.

The following are the primary and secondary intervention outcome definitions used to consistently capture study data:

Primary Outcomes Definitions

Engagement in care An HIV health care visit or documented CD4 count, viral load or genotype test, as well as author-
provided definitions; time to HIV care as defined by author.

Retention in care Two or more HIV health care visits or documented laboratory test results within a timeframe.

Viral Suppression (VS) A viral load test result of < 200 copies/mL at the most recent viral load test during the assessment time 
frame (8), as well as author-provided definitions; time to HIV VS as defined by author.

HIV Care Status Outcomes Definitions
Status determined after investigation using primary data sources (e.g., electronic medical records, 

surveillance data, or self-report) and/or availability

Truly OOC Persons not found to be in another HIV care status (e.g., current to care), or status is not yet confirmed 
or determined.

Current to care Persons found to be engaged in HIV care elsewhere.

Deceased Persons found to be deceased typically through death records or EMR.

Incarcerated Persons found to be confined in local, state, or federal prison systems.

Not Located Persons not found.

Out of Jurisdiction Persons found residing outside of the designated study area.

Other Status Persons found in a status that could not be aggregated in one of the six major categories above (e.g., 
HIV negative, ineligible, composite status)

Secondary Outcomes Definitions

HIV surveillance data quality 
improvement

A change from current HIV surveillance or clinic/local-level data collection to a new process that 
helps improve data accuracy, efficiency, or general gaps in information.
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