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Abstract

Long-term adherence to antiretroviral medication continues to present as a challenge along the 

continuum of the HIV care cascade. HIV interventions and support programs are significantly 

threatened in resource-limited settings by challenges in maintaining long-term follow-up for 

ART adherence. We sought to complete a systematic review to comprehensively examine ART 

adherence and retention in care interventions in Sub-Saharan Africa and to report on the 

implementation of interventions in real-world settings to inform future health investments in HIV 

care. Interventions were grouped according to their impact on individual, community, and health-

systems levels. While a vast majority of studies evaluated a combination of interventions, those 

studies that incorporated the community as a resource were most successful. In addition, providing 

education and behavior reminders proved effective and should be accompanied by community 

and peer efforts for best results. Multi-level interventions, such as combining individual and 

community-level interventions showed promising results for long term ART adherence.
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Introduction

In 2014, UNAIDS launched an ambitious “9-90-90” goal and campaign to diagnose, treat, 

and suppress 90 percent of all human immunodeficiency virus (HIV) patients globally 
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by 2020 (1). However, by 2021, 75% percent of the 38.4 million people living with 

HIV (PLHIV) were receiving antiretroviral therapy (ART), a treatment gap of 5.9 million 

people (2). The high rates of patients lost to follow-up (LTFU) at each stage of the 

HIV care cascade (testing and diagnosis, linkage to care, ART initiation and adherence, 

and maintenance of therapy) make it difficult to achieve higher standards of care across 

health systems. Unfortunately, the most vulnerable step along the care cascade is long-term 

adherence. The WHO estimates retention rates 81% 12 months after initiating ART, 75% at 

24 months, and 67% at 60 months, meaning that one-third of individuals have been lost by 5 

years after beginning treatment (3). ART has the potential to dramatically reduce morbidity 

and mortality for PLHIV, however incomplete treatment adherence is the major cause of 

treatment failure, development of drug resistance, HIV disease progression, and death (4). 

Systematic reviews have demonstrated that long-term adherence to treatment in Sub-Saharan 

Africa is of particular concern, as one-third of adults in the region lose viral suppression at 

two years of treatment (5). As a result, a lack of adherence can help explain why increased 

access to ART in Sub-Saharan Africa has not produced positive outcomes to the extent that 

is expected (6). Adherence to ART is the critical determinant for HIV treatment outcomes, 

with adequate adherence predicting viral suppression and thus clinical outcomes (7–9).

Low- and middle-income countries (LMICs) in Sub-Saharan Africa account for over two-

thirds of the global HIV burden (25.6 million), with an estimated 20.1 million on ARTs (2). 

However, in 2021 alone, an estimated 860 000 [660 000–1.2 million] people became newly 

infected with HIV, poor ART adherence is a key contributor to the ongoing incidence of HIV 

and this gap must be closed to reach zero new infections by 2030. A multitude of studies 

have evaluated the barriers and facilitators of adherence to ART (11). Many interventions to 

overcome these barriers, as well as interventions and approaches to simplify, streamline, and 

maximize the use of limited resources to optimize ART adherence have been implemented 

and studied across numerous settings. Although numerous interventions have been proposed 

to improve retention of patients, evaluations of these interventions are scarce (12–14). A 

synthesis of data, particularly under routine conditions, is needed to understand prioritization 

and investment in health programs for the future. This study seeks to comprehensively 

examine ART adherence interventions in Sub-Saharan Africa and to report on the success of 

interventions in real-world settings to inform future health investments in HIV care.

Methods

We performed a systematic review of studies examining interventions along the HIV care 

cascade. This review was conducted in two parts, one for articles published between 2008 

and 2018, and second updated review to identify articles published from 2018 to 2022. A 

query of search terms was completed in Pubmed, Embase, Scopus, Wed of Science, and 

the Cochrane Library on June 7th, 2018, with an additional identical query conducted on 

February 24nd, 2022 to capture articles published between June 8th, 2018 and February 24nd, 

2022. A four-concept search focused on HIV/AIDS, HIV Care Cascade, Service/Program 

delivery, and Sub-Saharan Africa was utilized. Search strategy concepts were developed 

in collaboration with a professional librarian (KL) and the Johns Hopkins University 

EAWA study team in accordance with PRISM guidelines. Only articles published from 

2008 to 2022 were included. An overview of the complete search strategies is available 
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in the Appendix. Studies were categorized into one of the stages of the HIV care cascade 

(prevention, testing/diagnosis, linkage to care/antiretroviral initiation, or adherence), and 

each stage was treated as an independent, focused systematic review.

Study Inclusion Criteria

Our objective was to evaluate studies that implemented an intervention to improve 

patient adherence to ART regimens. Interventions included pill counting, alarms, 

psychosocial interventions, mHealth/technology-based interventions, peer support, and other 

interventions.

Exclusions

Studies were excluded if any of the following criteria were met: an intervention was not 

implemented, the study did not report results (e.g. study protocols, feasibility studies), 

PLHIV were not the focus of the study, the study did not occur in Sub-Saharan Africa, 

the intervention was not on the care cascade, or the study was a simulation and was not 

implemented in the field. Studies that were descriptive in nature were excluded, including 

those studies that were strictly qualitative.

Data extraction and synthesis for emergent themes

Primary data was used for data extraction. Data extracted from the studies included: country 

of study, type of intervention implemented, and key findings and conclusions discussed by 

authors. Two authors screened each title and abstract for inclusion in this report. Authors 

completed further evaluation for a description of the intervention, data on the intervention, 

and conclusions about the effect(s) of the intervention.

Conceptual Framework

We grouped and categorized interventions based on a conceptual framework (Figure 2) 

which focused on understanding patients and providers as individuals living in unique social 

and cultural contexts within broader health systems, all of which affect ART adherence. We 

developed a framework previously theorized and used by others to categorize interventions 

acting at individual, community, and structural health system levels (15–18). We adapted the 

adherence models shown in Mukumbang et al.’s 2017 review of antiretroviral adherence 

theories (17). Our modification of this model categorized interventions into groups 

according to the level of care that they addressed: those aimed directly at promoting 

individual adherence behavior, those promoting adherence by focusing on interpersonal 

support and relationships in the community and within group settings, and those addressing 

structural issues at the organizational and systemic levels of the care cascade. We integrated 

these frameworks after identifying themes throughout intervention types which aimed to 

target different levels of society while also targeting different aspects of human behavior that 

impact adherence.

Using the conceptual framework shown above (Figure 2), we categorized each intervention 

found in the literature review. Each study intervention was categorized by target of 

intervention and level of action. An intervention was categorized as individual if it involved 

only the intervention and patient or provider involved in care; group or team interventions 
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community members that were not the target of the intervention but could provide support 

such as, organizational interventions involved reorganization of the providers or services 

involved in the care of patients, and systems or environment interventions focused on 

changes to the clinic or healthcare system delivery. Direct comparison among studies 

was sometimes compounded by the heterogeneous definitions of adherence as a primary 

outcome measure. Adherence was most often defined by appointment attendance, viral load, 

or CD4+ count, though these measured endpoints varied across studies.

Results

Study Characteristics

From 7940 unique titles identified, 1020 studies described the implementation and 

evaluation of an HIV care cascade intervention and underwent full text review. Of these, 

409 met the inclusion criteria and 158 focused on the adherence to treatment phase of 

the HIV care cascade in Sub-Saharan Africa. These articles include studies conducted in 

18 unique countries, listed as follows: Burkina Faso, Cameroon, Ethiopia, Ghana, Kenya, 

Lesotho, Malawi, Mozambique, Nigeria, Rwanda, Sierra Leone, South Africa, Swaziland, 

Tanzania, Uganda, Zambia, and Zimbabwe. One study conducted a multi-site analysis. Of 

the 158 studies, South Africa is featured most prominently, recurring as the setting in 

37 (27%) articles. After South Africa, Uganda with 24 (18%) and Kenya with 19 (14%) 

were the next most commonly featured. Study design types included randomized control 

trials, retrospective cohort studies, and prospective cohort studies, among others. Studies 

varied by the number of interventions implemented: 101 studies examined single component 

interventions, while 36 studies assessed multiple component interventions.

Composition of Interventions

Of the 186 unique adherence strategies interventions applied within the 137 selected studies, 

108 (63%) interventions were at the level of the individual, 30 (17%) were focused on 

community or peers as resources, and 34 (20%) were organization-based. Notably, many 

of the studies implemented multi-level intervention, for example streamlining care and 

changing clinic practices were most often accompanied by counseling, as were short 

messaging systems (SMS) focused interventions.

Structurally-focused interventions such as financial and nutrition assistance were most often 

combined with education but could accompany any intervention type. Support groups often 

included patient education components. Twelve interventions included more comprehensive 

services involving three or more intervention categories. Wraparound services were 

successfully provided both in the clinic setting and in the community through community 

based adherence clubs. Overall, these interventions had a high rate of improvements in 

adherence success as measured within each study 10/13 (77%).

Comparisons between these studies are difficult due to the application of multiple 

interventions simultaneously. In Table 1 we provide a count of the studies by intervention 

type. We then identify the number of studies that analyze the intervention independently, 

and of those how many identified a positive result when accounting for other covariates. 
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For example, patient education was reported to fare well when evaluated as part of a bundle 

of interventions (number of positive studies 11/15 (73%), but it was not successful when 

evaluated independently. The reverse was true for peer support interventions, in-person pill 

count and streamlining care who seem to perform better on independent analysis.

Adherence Success by Intervention Type

Individual Interventions—Individual interventions most often worked to increase the act 

of pill-taking without focusing on other aspects of adherence such as motivation or structural 

factors. These interventions include SMS reminders, alarm reminders, directly observed 

therapy (DOT), pill counting, and electronic adherence monitoring. These interventions were 

often low cost, with the exception of DOT, but they produced mixed results especially when 

not provided with additional services. Overall, 108 (63%) interventions had at least one 

component focused on the individual level. These reminder interventions produced mixed 

results, with DOT, pill counts, and SMS reminders each showing significantly positive result 

rates of around 50% (Table 1).

Directly observed therapy was found to be effective about 50% of the time (Table 1), but was 

described as a high resource intervention, which will impact sustainability in a real-world 

setting. Pill counts, including electronic pill boxes and other technology-based interventions 

demonstrated mixed results in the literature. Electronic pill boxes were found to be slightly 

less effective than unannounced pill counts at clinic visits and may be more expensive and 

challenging to implement. SMS reminder messages were low cost but also demonstrated 

mixed results. In 9/16 (56%) SMS reminder studies, results showed significant increases 

in medication adherence. One study which compared the effect of SMS reminders on care 

retention in rural versus urban settings found the text messages were only effective for urban 

participants (19). The majority of text studies sent weekly reminders, but frequency went as 

high as daily. Notably these interventions excluded individuals who did not have consistent 

mobile phone access and who were not able to read and respond to texts.

While 24/108 (22%) interventions included a patient education component, none utilized 

patient education alone as an intervention, and these efforts were often used as a comparison 

group in studies comparing patient education alone with more intensive interventions in 

combination with patient education. Although low-cost, patient education alone does not 

seem to be adequate to independently produce differences in adherence level. Limited 

studies from the current review have assessed the individual effect of patient education.

Nine interventions examined moderating factors such as cash transfers, food packets, 

financial counseling, or home assessments. Financial assistance performed well alongside 

other interventions such as counseling or support groups and showed adherence 

improvements in 6/7 (83%) studies (22–28). Out of five studies which provided direct 

financial assistance through cash transfer, food assistance, and transportation support, four 

showed significant results, with the greatest impact resulting from cash transfer. One study 

found that food and cash transfers improved adherence at 6 and 12 months, noting that short-

term transfers may be most beneficial to improving ART adherence among patients who are 

poorer and most recently diagnosed, among whom stronger effects were observed, compared 

to higher-income and patients with longer time to ART initiation from diagnosis (27). 
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However, the largest study, which evaluated unconditional cash transfers alone, failed to see 

improvement over the long term (22). The limited number of studies in this category limits 

generalizability; however, barrier assessments and cash transfers demonstrated promise 

across settings.

Community/Peer Support Interventions—Of the three intervention groups, 

community or peer-focused interventions were the second-most frequently used after 

individual-based interventions. Community and peer interventions primarily focused on the 

motivational aspects of behavior change. Community and peer intervention programs had 

the highest rates of success of any intervention type.

Peer interventions included peer support programs (10 programs), CHW home visits (11 

programs), and counseling (31 programs). Peer support was particularly effective. Among 

7 studies which analyzed one-on-one peer support programs, 6 (86%) showed a significant 

improvement in adherence. Allowing the participant to choose their own treatment partner 

from family or friends was also effective. Home visit programs were found to be effective in 

9/12 studies (75%); they were also often included in wraparound interventions that included 

multiple services. CHW home visits were most likely to overlap with directly observed 

therapy, counseling, and peer support. Peer HIV+ health workers (PHWs) were able to 

combine the elements of a lay health worker and a peer support program.

Counseling was analyzed independently in 13/31 (42%) interventions which included a 

counseling component but was regularly used to provide education and determine factors 

such as additional needs. 5/13 (38%) saw significant results, including three which found 

motivational counseling specifically to improve adherence, while two additional studies 

reported that participants in the counseling intervention were less likely to be lost to 

follow up in care, but did not measure or identify significant differences in adherence 

(20,21). Overall, counselling appears to be potentially effective, but direct comparison 

between studies is challenging due to variability in the specific goals and implementation of 

counseling programs.

Adherence clubs, community based adherence support groups, and peer support groups have 

all been shown to have a positive impact on treatment adherence. Community-based support 

groups, rather than those directed through a clinic, were better for maintaining treatment 

success in those already adhering to ART (29). Clinic-based groups with a trained counselor 

or CHW were most effective in general and may be particularly important for at-risk 

groups or those not already adhering to ART. A study in South Africa of 3861 patients 

over 8 years showed a sustained decrease in LTFU with (HR 0.74 (95% CI: 0.66–0.84; 

p < 0.0001) among those receiving community based adherence support (30). Although 

partner education and partner directly observed therapy were both studied, neither showed 

significant results (31,32).

Peer support groups were found in various studies to increase adherence as well as HIV-

related knowledge. In rural Ethiopia, peer support was found to decrease internalized 

HIV-related stigma by 97% (P ≤ 0.001), increase HIV-related knowledge (17% increase, 

p=0.001), while maintaining high adherence (adherence rate 94% (95% CI = 89%−97) (33). 
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Peer support may be particularly effective for marginalized groups or those for whom HIV 

stigma is playing an important role in adherence. Among adolescents, both peer support 

groups and group family counseling were found to be effective, and family counseling 

was also effective in decreasing HIV-related social stigma and increasing comfort with 

discussing sensitive topics among adolescents in South Africa (p<0.002) (34). Peer support 

is a particularly popular intervention among adolescents and has been shown to be effective 

in that population through adherence clubs (24,35). However, peer support groups were 

equally effective among adults. In a cohort study with 8150 participants, community based 

adherence clubs decreased the risk of LTFU by 67% aHR: 0.33, 95% CI: 0.27 to 0.40) (36).

Community education programs involved those interventions which addressed family 

education for living with PLHIV and education for treatment partners or others in the 

community helping to support and monitor patient adherence. None of these programs were 

analyzed independently of other intervention components.

Community support groups were used more often than peer, family, and friend support. 

Further, community support programs were more often associated with positive adherence 

outcomes compared to other support programs. Out of 14 studies which examined 

community support groups, 12/14 (86%) found significant increases in adherence; some 

studies alternatively measured loss to follow up or retention in care (37–39).

Organizational Interventions—Health system changes included several modalities, 

including task shifting, care integration, alternative distribution, changes to treatment 

provision guidelines, and changes to patient follow-up. This category of intervention 

was used less often than other interventions and also demonstrated the least amount of 

standardization across clinics with different interventions used to streamline or improve 

care delivery. Patient follow-up may improve identification of nonadherent patients but has 

not been consistently shown to increase adherence itself. One study of pregnant women 

with HIV in Kenya found that an active defaulter tracing system in which women were 

repeatedly contacted by social work after missing an appointment decreased LTFU (40). 

Integration of care, either with chronic disease care or maternal-child care had other benefits 

such increasing new HIV diagnosis and may increase convenience for families but was not 

shown to increase ART adherence. Task shifting from doctors to nurses for ART follow-up 

visits was shown in multiple studies to be non-inferior to physician visits. A study of 

10,112 patients in rural Malawi found no significant difference in attrition when ART was 

administered by a nurse (aIRR=1.18, 95% CI 0.95–1.47) (41). Shifting specific tasks to 

CHWs was also found to be effective to maintain care for adults who were clinically stable 

in Kenya, with patients who received CHW home visits maintaining equal disease control 

with half as many clinic visits as controls (p >.001) (42). Task-shifting is not typically used 

to increase adherence but rather to decrease cost without decreasing adherence success. The 

exception was for peer health workers living with HIV, who were able to increase adherence 

and decrease HIV-related stigma among women in Ethiopia (43) through task-shifting.
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Discussion

There is an opportunity and need to identify strategies to improve ART adherence in PLHIV. 

Studies that specifically quantified the adherence gap estimate show wide variability; a study 

in Bata, Equatorial Guinea, quantified adherence using the CEAT-VIH score and estimated 

that 55% of clients had low or insufficient adherence(44), But there is hope, a recent study in 

Tanzania that showed a pharmacy refill intervention, not only demonstrated high adherence 

(71%) but also that the majority of patients attained undetectable viral load 6 months after 

using DTG based regime (45) and a study in South Africa that paired TB and HIV treatment, 

demonstrating 5-year treatment success at 89.3% (46).

Best Practices

The most commonly used interventions utilized across Sub-Saharan Africa focused on 

individual, community and peer interventions focused on support and motivation for 

behavior change. Multi-level interventions, such as combining individual and community-

level interventions were found to be the most likely to improve adherence. In particular, 

providing education and behavioral reminders should both be accompanied by additional 

support interventions for best results. Community-based support groups and participant-

chosen supporters are cost effective interventions.

One-on-one peer support and community support groups were both found to be effective 

across multiple settings. Adherence clubs, led by CHWs (community health workers or 

PHWs (peer health workers living with HIV) were both found to be effective, although 

qualitatively participants appreciated PHWs more (47). Adherence clubs are also good 

opportunities to provide more wraparound services such as education and learn about 

opportunities for additional support such as food insecurity. Interventions with support 

groups combined various additional services including education, pill counting, and home 

visits. In addition to the benefits provided by the group itself, it also provided interventions 

with knowledge on who had stopped attending and some studies used this for closer follow-

up, such as sending a home visit (48). The availability of peer support in these interventions 

further allows especially vulnerable patients with other comorbidities and behavioral factors 

to receive counseling tailored to their individual circumstances (49).

Results in individual-focused methods were more mixed. Directly observed therapy was 

found to be successful in the clinic setting but not when done by a patient-selected treatment 

partner. DOT is only practical for a subset of high-risk patients due to the high burden of 

time and expense. Reminder systems were more effective when paired with motivational 

programs. SMS reminders sent after a dose was missed, as tracked by a pill counter or 

electronic adherence system, were not effective in any context, suggesting that reminders 

need to be proactive rather than reactive. Overall, reminder systems such as SMS are the 

easiest to implement and therefore are applicable on a wide scale. However, more research 

is needed to determine which populations are most likely to succeed with reminders alone 

compared to additional counseling or peer support, and which frequency, text content, and 

setting allows SMS messages to be most effective. Adherence counseling appears to be an 

effective strategy across different settings, though there remain opportunities to improve 

this approach (50). Standardization of adherence counseling may help to improve content 
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delivery to individual patients by ensuring a baseline level of knowledge and organization 

in the counseling process (51,52). With the use of electronic adherence tools and text 

reminder systems, coupling these interventions with standardized mobile device counseling 

applications may prove particularly effective in settings where this technology is accessible 

and can increase access to these service in rural areas (53).

Organizational interventions also produced mixed results. Streamlining care such as fast-

tracking appointments and increasing prescription length for stable patients increased 

medication refills and clinic attendance. Integrated care systems such as treating families 

together were found to be effective about half of the time. Certain health systems 

interventions were also successful at reducing costs and ensuring non-inferiority of 

adherence, such as task-shifting from nurses to doctors or nurses to CHWs.

Important Considerations

Key considerations for implementing adherence interventions include cost, time 

intensiveness, location, target population, available resources, and long-term sustainability of 

the intervention.

Location—The effectiveness of interventions varies by region, resources, and population 

density. Therefore, the considerations for determining the application of certain interventions 

varies in rural vs. urban settings. In rural areas, studies demonstrate that technology-based 

interventions produce limited benefit in ART adherence and have limited lasting impact. 

These interventions, including electronic adherence monitoring, are in large part ineffective 

due to their associated technical limitations. Instead, interventions may choose task-shifting 

roles to health care workers with less training than physicians in order to increase time spent 

with the provider and improve relationships between patients and their providers. Rural 

areas with limited health access may also do well with clinic reorganization interventions 

such as making appointment scheduling easier, scheduling families together, and increasing 

lengths of prescription. By contrast, urban centers may have more access to health centers 

but benefit from peer relationships and community based support. Text messaging reminders 

can be effective in both contexts, given adequate cell phone coverage.

Cost—Many studies did not explicitly state the cost per intervention; however, more 

resource-intensive interventions involved significant human capital such as CHW home 

visits, counseling, directly observed therapy, and support groups. Lowest cost interventions 

include individual reminder interventions such as SMS reminders and task-shifting care 

from clinicians to nurse and community health care providers.

Target population—Many studies specifically focused on groups which had already 

failed at least one round of ART and thus targeted more vulnerable patients and those 

at higher risk of repeat treatment failure. Others studied the interventions only in groups 

that had been established in care. Further work is needed to assess interventions that 

prevent the first round of treatment failure or in clinics with a wide variety of patients 

to evaluate whether interventions should be focused among certain groups compared to 

implemented for all ART adherences. For example, facility-based support groups were found 
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to be effective in several contexts, but not among mothers. On the other hand, intensive 

follow-up tracing was found to be ineffective in most studies but was effective in preventing 

MTCT in Kenya (54). There is some evidence that interventions vary by gender in terms 

of their effectiveness, with support groups improving outcomes among cisgender women 

even greater than the effect seen in men (55). Another study assigned 2000 participants a 

“treatment buddy” for peer support, which increased ART adherence only among women 

(56).

Many of the individual programs studied in the literature primarily focused on behavioral 

change and monitoring of adherence rather than addressing the underlying motivations for 

or barriers to adherence to care. In interventions such as electronic adherence monitoring, 

adherence is externally monitored with little done to address the underlying problems that 

impact individual adherence. These technology-based interventions can prove prohibitively 

expensive, and the technical limitations associated with device failure and disrupted service 

in rural areas in particular have prevented any long-term benefit from these interventions. 

In contrast, community programs in rural areas are associated with a lower cost and seek to 

address individual support to maintain successful viral suppression. Importantly, individual 

empowerment and support for socioeconomic activity among HIV care patients and their 

families remain important factors in contributing to medication adherence and retention in 

care (57,58).

Timing of Intervention Initiation—The timing of intervention initiation significantly 

impacts adherence outcomes. Several of the reviewed studies demonstrated that adherence 

interventions must be initiated at the time of linkage to care in order to maximize their 

effectiveness. Studies showed that beginning ART later after diagnosis is less likely to lead 

to successful adherence (59). Therefore, starting interventions after patients had already 

enrolled in care decreased the effectiveness of some interventions.

Future research

Several specific areas where additional research is needed arose throughout the course of 

this analysis. Many interventions incorporate multiple components. This practice increases 

the likelihood of intervention success, but without analyzing components separately it is 

impossible to determine which aspects were necessary and which were not. Studies focused 

on best practices for specific population groups would be particularly helpful. Support 

groups and family counseling were found to be useful with adolescents, while text messages 

did not show a significant difference. Out of four interventions targeted specifically at 

mothers, only one was found to be effective (an integrated postpartum clinic).

Additionally, more descriptions of sustainability are needed. A minority of studies ran past 

one year, but ART adherence matters throughout the lifespan. Studies that were specifically 

designed to be low-cost or reduce costs reported their expense per participant, but many 

studies did not describe the cost of their intervention. More transparency on the cost of 

these studies is necessary to cross-compare them in the future. Similarly, standardizing 

best practices among interventions would allow for better cross-comparison. Defining 

intervention components clearly and analyzing components separately would help with this. 
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Nine studies (10%) included lacked an adequate comparison group, and an additional six 

(7%) studies only reported point estimates rather than statistical significance.

Limitations

A key limitation of this study is the lack of ability to compare intervention types 

quantitatively. Due to the heterogeneity of intervention designs, and the fact that many 

interventions were multifactorial, no direct cross-comparison or multivariable analysis was 

possible, and nor were we able to quantify regional variation in adherence success.

Conclusions

Significant innovations in implementation research in ART adherence interventions have 

been made, and bundled interventions that include a combination of behavioral support and 

infrastructure support demonstrated the most promise.
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Figure 1. 
PRISMA diagram of systematic review flow.
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Figure 2. 
Adherence interventions framework.
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Table 1.

Results by intervention.

Intervention

Number of 
Studies with the 

Intervention

Number of Studies 
with Positive 

Results

Number of Studies that 
Analyzed the Intervention 

Independently

Number of Studies with 
a Positive Result when 

Analyzed Independently

Text messages 19 12/19 (63%) 11/18 (61%) 7/11 (64%)

Counseling 31 18/31 (58%) 12/31 (39%) 7/12 (58%)

Patient education 15 11/15 (73%) 1/12 (8%) 0/1 (0%)

CHW home visits 12 9/12 (75%) 6/12 (50%) 5/6 (83%)

Support group 16 14/16 (88%) 9/16 (56%) 7/9 (78%)

Peer support 13 9/13 (69%) 10/13 (77%) 9/10 (90%)

Directly observed therapy 6 2/6 (33%) 5/6 (83%) 2/5 (40%)

In-person pill counts 3 2/3 (67%) 2/3 (67%) 2/2 (100%)

Technology-based pill 
counter

4 2/4 (50%) 4/4 (100%) 2/4 (50%)

Financial assistance 7 4/7 (67%) 3/7 (43%) 1/3 (33%)

Partner/family education 6 4/6 (67%) 0/6 (0%) N/A

Patient follow-up 13 7/13 (54%) 6/13 (46%) 3/6 (50%)

Task shifting 10 4/10 (40%) 6/10 (60%) 4/6 (67%)

Streamlining care 18 10/18 (56%) 12/18 (67%) 8/11 (73%)

Integrated intervention 
(>3 components)

13 10/13 (77%) N/A N/A

TOTAL N 186 118/186 (63%) 87/169 (51%) 57/86 (66%)
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