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Abstract

Objective: The aim of this study was to evaluate the effectiveness of five intervention strategies 

- patient navigation, appointment help/alerts, psychosocial support, transportation/appointment 

accompaniment, and data-to-care on HIV care outcomes among persons with HIV (PWH) who are 

out of care (OOC).

Design: A systematic review with meta-analysis.

Methods: We searched CDC’s Prevention Research Synthesis (PRS) Project’s cumulative HIV 

database to identify intervention studies conducted in the U.S., published between 2000 and 

2020 that included comparisons between groups or prepost, and reported at least one relevant 

outcome (i.e., re-engagement or retention in HIV care, and viral suppression). Effect sizes were 

meta-analyzed using random-effect models to assess intervention effectiveness.

Results: Thirty-nine studies reporting on 42 unique interventions met the inclusion criteria. 

Overall, intervention strategies are effective in improving re-engagement in care [odds ratio (OR) 

= 1.79; 95% confidence interval (95% CI): 1.36 – 2.36, k = 14), retention in care (OR = 2.01; 95% 

CI: 1.64 – 2.64, k = 22), and VS (OR = 2.50; 95% CI: 1.87 – 3.34, k =27). Patient navigation, 

appointment help/alerts, psychosocial support, and transportation/appointment accompaniment 

improved all three HIV care outcomes. Data-to-care improved re-engagement and retention but 

had insufficient evidence for viral suppression.

Conclusions: Several strategies are effective for improving HIV care outcomes among PWH 

who are out of care. More work is still needed for consistent definitions of OCC and HIV care 

outcomes, better reporting of intervention and cost data, and identifying how best to implement 

and scale-up effective strategies to engage and retain OOC PWH in care and reach the ending the 

HIV epidemic goals.
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Introduction

Engaging and retaining persons with HIV (PWH) in HIV medical care are critical activities 

under the treatment pillar of the Ending the HIV Epidemic (EHE) initiative in the United 

States [1]. It is estimated that 43% of the new HIV transmissions in the U.S. occurred from 

PWH aware of their status, but not in care [2]. Care engagement of PWH who are out of 

care (OOC) is critical for reaching and maintaining viral suppression and preventing HIV 

transmission.

Various factors contribute to falling OOC [3–11] and thus re-engaging OOC PWH in HIV 

care may require different strategies [12]. One common strategy is patient navigation, 

a person-centered intervention that helps PWH access resources and traverse complex 

healthcare and social service systems. Strategies that attempt to reduce disengagement 

from HIV care by removing personal and structural barriers include offering transportation 
[13, 14], accompanying patients to appointments [15, 16], offering psychosocial support (e.g., 

education, individual counseling, emotional support, skills building) [17], using provider alert 

systems when PWH are in the clinic for non-HIV-related appointments [18] or when patients 

miss appointments [19], using phone apps for appointment reminders, and offering walk-in 

or same-day appointments [20, 21]. A more recent public health strategy is data-to-care, in 

which health department surveillance data and/or other patient health records (e.g., Medicaid 

administrative claims, pharmacy refill data) are used to identify and re-engage OOC PWH 

back into HIV care [22].

An evaluation of intervention strategies is needed for identifying best practices for 

re-engagement in care. Previous qualitative systematic reviews have noted few studies 

improved re-engagement in care among PWH [23, 24]. We expanded the scope of 

these previous qualitative reviews by including the most recent literature (2000–2020) 

and conducting meta-analyses to assess the effectiveness of five common intervention 

strategies: patient navigation, appointment help/alerts, psychosocial support, transportation/

appointment accompaniment, and data-to-care on HIV care outcomes (i.e., re-engagement in 

care, retention in care, and VS) among PWH who are OOC.

Methods

Search Strategy

Our report followed the guidelines from the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) Statement [25]. A study protocol is not available for 

this systematic review. The Centers for Disease Control and Prevention’s (CDC) Prevention 

Research Synthesis (PRS) Project’s cumulative HIV, AIDS, and sexually transmitted 

disease (STD) research database was searched to identify relevant reports. Librarians with 

experience developing and conducting comprehensive systematic searches routinely update 
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the PRS database through electronic searches (e.g., MEDLINE, EMBASE, PsycINFO) 

and manual checks (i.e., journals, reference lists, listservs) of the literature [26] (Appendix 

A; [Supplemental Digital Content or SDC]). Every citation added to the PRS database 

undergoes a base level of coding to classify the prevention focus and label key outcomes 

to facilitate retrieval for research. For this review, a librarian performed searches on the 

screening classifications applied to over 100,000 citations in the PRS database published 

1988 – 2020 with the last search in June 2021.

Inclusion criteria

Eligibility criteria were intervention studies conducted in the U.S., included comparisons 

between groups or pre-post, published between 2000 and 2020, tested interventions for 

helping care engagement of OCC PWH, and reported one of the following outcomes: 

re-engagement in care, retention in care, and VS. As noted in the previous qualitative 

systematic reviews [23, 24], there were substantial heterogeneity in definitions of outcomes 

and OCC populations in the literature. For comprehensiveness, we accepted author 

definitions. Common definitions of OCC were not having a medical visit or VL test in clinic 

records or not having CD4 or VL tests documented in surveillance reports with specified 

timeframes by authors. We included studies with a mixed sample of PWH who were OCC 

and those at risk of becoming OCC if authors did not respond when asked for stratified 

findings; the majority of the sample were OCC; or the authors described the intervention as 

being intended for OOC PWH.

Data abstraction

Two trained coders screened titles and abstracts, and reviewed full reports using DistillerSR 

(Evidence Partners, Ottawa, Canada). Coders resolved discrepancies via discussion. For 

included studies, the primary author abstracted study and sample characteristics, outcome 

definitions, intervention and comparison group strategies, and effects. A second author 

verified the abstracted data. We contacted seven authors to obtain stratified findings for OOC 

PWH. Four authors (57%) responded.

Study Quality

We assessed study quality with the Effective Public Health Practice Project (EPHPP) 

quality assessment tool for quantitative studies EPHPP Tools – McMaster Evidence 

Review & Synthesis Centre (merst.ca) using two coders. The EPHPP tool evaluates six 

components: selection bias, study design, confounders, blinding, data collection methods, 

and withdrawals/dropouts. For each component, a study can receive a strong, moderate, or 

weak rating. A global rating for each study consisted of ‘strong’ if it did not have any weak 

components, ‘moderate’ if it had only one weak component, and ‘weak’ if it had two or 

more weak components. Discrepancies were resolved via discussion.

Data Analyses

We conducted descriptive analyses with study, sample, intervention characteristics, and 

correlations among five strategies using SPSS Version 21 (IBM, Armonk, New York, 
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USA). To determine intervention effectiveness, we conducted standard meta-analyses using 

Comprehensive Meta Analyses 2.0.

The following rules guided effect size abstractions. For studies reporting multiple follow-up 

assessments, we used the shortest follow-up assessment for the re-engagement outcome 

because engaging OOC PWH sooner than later in HIV care is more desirable. We used 

12-month follow-up assessments for retention in care and VS if multiple assessments 

were conducted. If 12-month assessments were not conducted, we used the longest follow 

up assessment available since longer periods of time remaining in care or being virally 

suppressed may suggest continuity of care and longer-term VS.

We examined overall intervention effects for each outcome and analyzed intervention effects 

for each outcome, stratified by five non-mutually exclusive intervention strategies. Meta-

analyses were also conducted by study design [i.e., randomized controlled trial [RCT] vs. 

non-RCT] for each outcome[27, 28]. We assessed between-group differences (QB) using the 

mixed-effects model to determine whether intervention and study design were associated 

with effect sizes [29].

Effect sizes were estimated using odds ratios (OR) because studies frequently reported 

dichotomous outcomes. For studies reporting means and standard deviation values on 

continuous outcomes, we calculated and converted standardized mean differences into ORs. 

Random-effects models with two-tailed tests were used to calculate aggregated effects for 

outcomes of interest. [30] An OR more than 1 indicates a greater increase in odds of being 

re-engaged in care, retained in care, or being virally suppressed.

We used the I2 statistic to indicate the proportion of variance across studies due to 

heterogeneity [30]. We also calculated prediction intervals to indicate the extent of dispersion 

in the same units as the effect size, a way of examining heterogeneity for outcomes with 

10 or more studies [30]. For handling outliers, we identified each effect size that was more 

than 2 standard deviations from the mean of all effect sizes for an outcome and recoded 

them to the value at 2 standard deviations (i.e., winsorizing) [29]. We conducted sensitivity 

analyses to test the robustness of the findings. One study at a time was removed from each 

set of aggregated analyses to determine if any one study affected the aggregated effect size. 

When studies reported more than one follow-up assessment, we conducted sensitivity tests 

to examine whether there were substantial differences in the point estimates for the overall 

outcomes. We also compared the results with and without winsorizing outliers. For assessing 

publication bias, we conducted a funnel plot, Egger’s regression intercept [31], and Duval 

and Tweedie’s Trim and Fill [30] for each outcome.

Results

The PRISMA study flow diagram summarizes the study selection process (Appendix B; 

SDC). We identified 39 studies reporting on 42 unique interventions that met the inclusion 

criteria. Table 1 summarizes study, participant, and intervention characteristics (Appendix 

C; SDC provides detailed description of individual studies). Most studies were non-RCTs 

(81%) [13–16, 18, 21, 32–56]. For the eight RCTs, comparison arms were care as usual 
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[19, 57, 58], wait-list control [59], featured content unrelated to re-engaging in care [60, 61] 

or they did not receive an enhanced component that the intervention arm received [16, 62].

The most common study locations were the Northeast and South. The median study 

sample size was 231 (min to max: 16 to 5714) with a total of 26154 participants. Across 

studies, the majority were males (71%) and African Americans (64%). The mean age was 

42 years old. For study quality, two (7%) interventions were considered strong [19, 61], 

16 (38%) were rated as moderate quality [16, 21, 32, 41, 44, 45, 54, 58, 60, 62, 63], and 24 

(57%) were determined as weak [13–15, 18, 35–40, 42, 43, 46, 47, 49–53, 55–57, 59, 64]. The most 

common intervention strategies were patient navigation, followed by appointment help/alert, 

psychosocial support, data to care, and transportation/appointment accompaniment (Table 

2). About 73% of interventions used more than one intervention strategy; however, the 

correlation coefficients showed low degree of correlation among strategies (below .29). 

The two strategies that showed moderate degree of correlation are patient navigation and 

transportation/appointment accompaniment (r = .451, p = 0.003).

The most common timeframe for the OCC definition was being out of care between 6 

and 12 months [14, 16, 18, 32–34, 36, 40, 42, 43, 47, 48, 51–55, 58–63]. followed by 3–4 months 
[13, 19, 39, 57] and over 12 months [35, 41, 44, 45, 50]. Five studies included PWH who were 

OOC and at risk for becoming OOC [15, 21, 49, 53, 56].

Among the three outcomes, definitions for re-engagement and retention varied, but less so 

for VS. For re-engagement in care, the most common definition was having a HIV medical 

visit or record of a viral load test between two and six months [14, 15, 18, 19, 48, 50, 52] 

while for retention in care, the most common definition was the HRSA HAB definition 

(at least one medical visit in each 6-month period of a 24-month measurement period 

with a minimum of 60 days between medical visits) [16, 38, 44, 46, 48, 56, 61]. For 

viral suppression, the most common definition was having a viral load < 200 mL 
[14, 16, 21, 34, 37–39, 41, 44–48, 51, 54, 55, 59, 62].

Meta-analyses and sensitivity analyses

Overall—Table 2 presents the meta-analysis results for each outcome. We winsorized 

one intervention for re-engagement[35] and two for viral suppression outcomes[51, 56]. 

Overall, the findings showed positive point estimates for re-engagement in care (OR = 

1.79; 95% Confidence Intervals [CI]: 1.36 – 2.36), retention in care (OR = 2.01; 95%CI: 

1.64 – 2.46), and viral suppression (OR = 2.50; 95%CI: 1.87 – 3.34). Forest plots are 

shown in Figures 1 and 2. Sensitivity tests did not substantially change the effect sizes 

for any outcome. There was no evidence that effect-size estimates for all three outcomes 

were biased by the included studies based on publication bias assessments examined with 

funnel plots, Egger’s regression intercept, and Duval and Tweedie’s Trim and Fill (See 

Appendices D, E, F [SDC], http://links.lww-com/QAD/C445, http://links.lww.com/QAD/

C446,http://links.lww.com/QAD/C447).

To assess the effect of study design on the findings, the QB statistics showed that the 

aggregated effect sizes in RCTs were significantly smaller than the ones observed in non-

RCTs for retention (QB = 10.21, p = 0.001), but not for VS (QB = 3.42, p = 0.06). We 
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did not conduct a stratified meta-analysis for re-engagement because only one study was an 

RCT [58].

Patient Navigation—Twenty-six interventions from 24 studies used patient navigation to 

help patients become linked to medical and social services. In addition to using labels such 

as patient or peer navigator, case manager or social worker, study authors also used terms 

such as linkage specialist/coordinator [36, 43, 44] health coach [60], state bridge counselor [14], 

service linkage worker [48], and community health outreach workers[40] to describe staff who 

provided navigation-like services. Six interventions used nurse navigators [13, 21, 51, 56, 57, 59] 

and seven interventions (five studies) used peer navigators [40, 51, 56, 59, 60]. We found 

positive point estimates for re-engagement (OR = 1.76; 95%CI: 1.36 – 2.34), retention (OR 

= 2.20; 95%CI: 1.72 – 2.81), and VS (OR = 3.05; 95%CI: 2.19 – 4.26; Table 2). Sensitivity 

tests indicated little change in the point estimates for all three outcomes.

Appointment Help/alerts—Twenty-three interventions included appointment assistance 

as an intervention component. Appointment assistance encompassed multiple activities: 

scheduling [40, 44, 47, 48, 57], sending reminders via phone calls, texts or apps 
[18, 21, 43, 46, 50, 54, 58, 62, 63], coordination [15], follow up if appointments missed [43, 45], and 

using automated alerts notifying providers that patients were OOC and needed appointments 
[19, 33, 37, 38, 41, 52]. Positive effects were found for re-engagement (OR = 1.72; 95%CI: 

1.30–2.27), retention (OR = 1.84; 95%CI: 1.48 – 2.29), and viral suppression (OR = 

2.06; 95%CI: 1.54 – 2.75; Table 2). Overall effects for all three outcomes did not change 

substantially when we removed one study at a time.

Psychosocial services—Eighteen interventions included some type of psychosocial 

services in their interventions. These services included counseling or motivational 

interviewing [13, 35, 36, 41, 45, 48, 50, 53, 61], providing emotional support and positive 

reinforcement in person or via texts, apps or phone calls [15, 46, 54, 59, 62, 63], education 
[15, 16, 40, 41, 46, 49, 59–61] and skills building [15, 59, 63]. Overall estimates showed that 

psychosocial support improved re-engagement (OR = 1.95; 95%CI: 1.31 – 2.91), retention 

(OR = 2.01; 95%CI: 1.57 −2.57), and viral suppression (OR = 2.05; 95%CI: 1.52 – 2.76; 

Table 2). Sensitivity tests for all three outcomes did not affect overall effects.

Transportation/Appointment Accompaniment—Fourteen interventions from 13 

studies included help with transportation [13, 14, 36, 38, 43, 44, 48], appointment accompaniment 
[16, 39, 40, 50] or both [13, 15, 57]. For the study by Andersen et al. [13], one intervention 

tested only providing transportation to HIV appointments while the other intervention 

offered additional services such as home visits, counseling, referrals to drug treatment, and 

appointment accompaniment provided by a nurse navigator. Transportation-related strategies 

improved re-engagement (OR = 1.65; 95%CI: 1.17 – 2.34), retention (OR = 2.02; 95%CI: 

1.62 – 2.53), and viral suppression (OR = 2.62; 95%CI: 1.62 – 4.23; Table 2). Sensitivity 

tests revealed no substantial differences in effect sizes.

Given the moderate degree of correlation between patient navigation and transportation/

appointment accompaniment, we compared PWH receiving the combined strategies vs. not. 

PWH who received the combination of patient navigation and transportation/appointment 
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accompaniment showed greater improvement in the three outcomes than PWH who did not 

receive the combined strategies (re-engagement: OR = 1.96, 95%CI: 1.74–2.22; retention: 

OR = 2.06, 95%CI: 1.67–2.55; viral suppression: OR = 2.68, 95%CI: 1.86–3.86).

Data-to-Care—Fourteen interventions included data-to-care strategies that involved 

identifying OOC PWH and verifying OOC status with surveillance records or other 

databases, and using other strategies to re-engage persons into care such as appointment 

help [44, 50], patient navigation [14, 36, 44, 47, 50, 55], alerts [33, 41, 52], motivational interviewing 
[41, 50] enhanced partner services [32, 35], and using disease intervention specialists [36, 45] 

or health care provider staff [34]. For data-to-care, the aggregated estimates were positive 

for re-engagement (OR = 1.61; 95%CI: 1.14 – 2.27) and retention (OR = 2.30; 95%CI: 

1.75 – 3.04; Table 2). The overall effects did not substantially change for re-engagement 

or retention with sensitivity tests. For viral suppression, the overall effect was positive and 

greater than 1, but the confidence intervals covered 1(OR = 1.60; 95%CI: 0.97 – 2.62, z = 

1.86, P = 0.06). When the studies by Donovan et al. [47] and Dombrowski et al. [45] studies 

were removed one at a time, the intervention effect increased.

Discussion

Re-engaging and retaining OOC PWH in HIV medical care are vital for viral 

suppression and preventing HIV transmission. Our findings indicate strategies such as 

patient navigation and provision of appointment help/alerts, psychosocial support, and 

transportation/appointment accompaniment may be effective for improving HIV care 

outcomes. Data-to-care is also effective for engaging OOC PWH back into care and 

retaining them in care, but for viral suppression, the evidence is less clear. The overall 

study quality of studies included in this review was moderate to weak, suggesting that more 

rigorous testing of interventions and better reporting are warranted.

Patient navigation is the most common strategy and is associated with offering transportation 

and accompanying patients to appointments. Although there is no standardized definition of 

patient navigation [65], transportation and appointment accompaniment are often conducted 

as part of navigation services and may be important activities for reducing structural 

barriers to achieving HIV care outcomes [65]. Not surprisingly, interventions that helped with 

appointment scheduling, followed up when patients missed clinic visits, and sent reminders 

were found to be effective. While it is unknown if appointment scheduling and alerts by 

themselves would be effective at improving HIV care outcomes, these strategies may be 

relatively low cost to implement.

The findings on data-to-care suggest that the approach may have immediate benefits (e.g., 

re-engaging PWH into care), but longer-term benefits such as helping PWH reach viral 

suppression are less clear. A recent RCT comparing a collaborative data-to-care model with 

usual care found data-to-care to be effective for re-engaging OOC PWH within 90 days and 

retention in care at 12 months, but less so with viral suppression at 12 months.[66] OOC 

PWH and those who experience difficulties staying in care may be facing multiple structural 

and personal barriers, and may need additional psychological and emotional reinforcement 

to navigate often complex health and social services [67] that go beyond data-to-care. Data-
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to-care might need enhancement by incorporating these additional strategies for facilitating 

successful engagement in care [67] as evident in two studies included in this review [40, 44] 

that are considered best practices for re-engagement in CDC’s PRS Compendium. [68] Most 

of data-to-care studies had weak study quality which calls for more rigorous evaluation, 

especially testing data-to-care in combination with other strategies and its effect on viral 

suppression.

Limitations

Several limitations warrant comments. First, 73% of the interventions had more than 

one strategy with low degree of correlation between strategies (except patient navigation 

and transportation/appointment accompaniment). Disentangling which individual strategy 

contributed to improvements in outcomes requires more primary studies that directly 

compare the relative effect of each strategy, which are not yet readily available. Second, our 

findings are based on the published literature. However, assessments of publication bias did 

not indicate any evidence that effect-size estimates for all three outcomes were biased by the 

included studies. Third, a small number of studies (n=5) consisted of mixed samples of OCC 

PWH and PWH at risk for becoming OOC. However, most participants in these samples 

were OCC, and OCC PWH and those at risk are likely to face similar barriers to engaging 

in continuous care.[69] Fourth, we examined heterogeneity among studies that might be 

attributed to study design, but other possible explanations (e.g., different definitions of OOC 

or measurement differences) were not pursued due to power issues. Fifth, we did not specify 

thresholds for effect sizes that might be considered as clinically significant or meaningful 

from a public health perspective. Although the intervention effects for the three outcomes 

are positive with ORs ranging from 1.79 to 2.50, more work is needed to determine the 

thresholds of effect sizes by outcomes and strategies that are meaningful from a public 

health perspective.

Future Research Directions

Several research directions emerged from our systematic review. As many of the included 

interventions comprised multiple strategies, conducting primary studies that include 

component analyses to help disentangle effects of individual strategies, identify core 

components or which combination of strategies have the most impact on outcomes may be 

a potential research direction[70]. Another consideration is using stronger research designs 

that reduce the risk of bias and allow for comparison. Because RCTs may be impractical 

to implement in real world settings, alternate innovative methods such as constructing 

a comparison group from surveillance data or using a stepped-wedge design are worth 

considering [16, 45]. Working toward a common definition of out of care and standardized 

HIV care outcome measurements [23, 24, 71] and thresholds for clinical significance that 

are meaningful from a public health perspective would further facilitate evaluation and 

research synthesis of the re-engagement literature. Similarly, establishing a standard for 

re-engagement that parallels the national indicator for linkage to care for persons who are 

newly diagnosed may help with evaluating re-engagement programs. Cost data were not 

reported in most of the studies. Cost analyses for implementing different strategies can be 

another useful research endeavor. In light of the COVID-19 pandemic, e-health might be 

a helpful tool to increase HIV prevention and care services. Conducting implementation 
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research to better understand how to improve the implementation of effective strategies 

(including using e-health) may be key to amplify the impact of prevention and care efforts.

Conclusions

This systematic review and meta-analysis identified several effective strategies such 

as patient navigation, appointment/alert assistance, psychosocial support, transportation/

appointment accompaniment, and data-to-care for improving HIV care outcomes for PWH 

who are out of care. The evidence for the effectiveness of data-to-care for viral suppression 

is uncertain, needing more rigorous evaluation. More work is also needed for consistent 

definitions of OCC and HIV care outcomes, better reporting of intervention and cost data, 

and identifying how best to implement and scale-up effective strategies to engage and retain 

OOC PWH in care and reach EHE goals.
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Figure 1: 
Forest plots for Re-engagement and Retention in HIV Care
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Figure 2: 
Forest plot for Viral suppression
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