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BACKGROUND 
 
Throughout sub-Saharan Africa, most national HIV programs are striving to achieve the 90-90-90 (or 
even 95-95-95) targets for HIV diagnosis, treatment, and viral suppression. The rapid expansion of 
antiretroviral therapy (ART) programs to reach these targets has created shortfalls in health system 
capacity and quality.1 In response, many countries are scaling up alternative service delivery approaches, 
or differentiated service delivery (DSD) models. DSD models differ from conventional HIV care in the 
location and frequency of interactions with the healthcare system, cadre of provider involved, and/or 
types of services provided.2 Grimsrud and colleagues broadly categorize DSD models as individual or 
group models, with service delivery at a facility or in the community.3 DSD models aim to achieve a wide 
range of potential benefits to both providers and patients, including better clinical outcomes, greater 
patient satisfaction, lower cost to both providers and patients, and more efficient and convenient 
service delivery. 
 
Despite the large-scale rollout of DSD models in various formats across multiple countries, there is a 
dearth of evidence to document the purported benefits of the new models in routine implementation. 
The studies and evaluations available are widely inconsistent in their designs, methods, and outcomes, 
making it difficult to draw an overall picture of the impact of the models. Monitoring and evaluation 
systems have not kept up with DSD model implementation; DSD participation is poorly captured in 
routine records, making it challenging to reliably estimate patient coverage and uptake.4 The 
information available to policy makers, funders, and program implementers is thus incomplete and 
difficult to interpret. 
 
To help fill this gap and create a baseline to guide future research, we conducted a rapid review of the 
most recent peer-reviewed reports of the outcomes of DSD model implementation in sub-Saharan 
Africa. In this report, we describe the DSD models in use and synthesize available information on model 
uptake, coverage, effectiveness, and cost.  

METHODS 
 
 
Following World Health Organization guidance for rapid reviews,5 we conducted a rapid systematic 
review of peer reviewed publications and conference abstracts that reported the implementation and 
outcomes of differentiated service delivery (DSD) models for the provision of antiretroviral treatment 
(ART) in sub-Saharan Africa since 2016.6 Further details on methods were previously reported,6 and the 
review was registered on the International Prospective Register of Systematic Reviews (PROSPERO 
CRD42019118230). 
  
Definition of differentiated service delivery and search criteria 
 
One of the most challenging aspects of this review was the lack of a consistent definition of what 
constitutes a DSD model of ART provision. To provide structure and consistency to our review, we 
adopted and modified the frameworks put forward by Grimsrud et al3 and Duncombe et al2, as these are 
often cited. For purposes of this review, any approach to providing ART constitutes a “differentiated 
model of service delivery” (Box 1) if it adjusts the patient population served, the location of service 
delivery, the frequency of patient interaction with the healthcare system, or the cadre of health care 
provider involved. We did not consider a change in services provided, without adjustment of any other 
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characteristics, to constitute a DSD model. Inclusion and exclusion criteria for the review are shown in 
Table 1. 
 

 

Box 1. Defining a differentiated service delivery (DSD) model for ART 
 
For this review, any approach to the delivery of antiretroviral treatment to a patient is considered a differentiated 
service delivery model if it adjusts one or more of the first four characteristics listed below in order to improve one or 
more outcomes. Services provided are specified in describing the models, but an adjustment in services alone was not 
sufficient. For example, the addition of an adherence intervention to an otherwise conventional model of care was 
not recognized as a new differentiated model. 
 
Characteristic Question asked Definition 

 
Population Who does the model serve? Population is categorized by patient ART status (stable, newly 

initiated, not stable), by regimen (first or second line), by patient 
characteristics such as age, and/or by risk group or key 
population. 
 

Location  Is care provided in the clinic or 
off-site? 

Location is categorized as 1) receiving all services at a health care 
facility, 2) receiving all services outside of health care facility; or 
3) mixed, receiving some services in each location. 
 

Frequency  How often does the patient 
interact with the healthcare 
system for each type of service 
(drug pickup, medical 
consultation?) 

Number of unique times a client receives a service per 12-month 
period. For example, a client receiving a combined clinical 
consultation and drug pickup at the same place on the same day 
every 3 months has a frequency of 4. 

Provider  Which cadres of clinical and/or 
lay staff provide the services? 

Potential cadres include doctors, nurses, lay counselors, 
community health workers, pharmacists, and others designated 
within the models. 

Services 
provided 

What occurs at each clinic visit 
or DSD interaction between 
patient and provider? 

All models prescribe and dispense ARV medications and most 
provide guideline-consistent laboratory tests and clinical 
consultation. Other services offered may include adherence 
support, community follow-up, health education, TB care, and/or 
reproductive health consultation. Note that we did not regard an 
adjustment in services provided alone, without changes to any of 
the characteristics, to constitute a new model. 
 

 

 
Search strategy and study selection 
 
We searched the PubMed, Embase, and Web of Science databases with a search string that developed 
to identify publications which reported on HIV treatment delivery models in sub-Saharan Africa from 1 
January 2016 until 12 September 2019. We supplemented the peer reviewed publications by manually 
searching peer-reviewed abstracts from major conferences for the same period. Our search strings and 
a full list of conferences included can be found in Supplementary Table 1. 
 
We chose to conduct a rapid review, limited to publications and abstracts published since 2016, because 
the world of differentiated service delivery models for HIV treatment is changing so rapidly. To ensure 
that our results come as close as possible to reflecting the current situation, and to avoid repeating the 
efforts of previous reviews1,7–11 we only included sources for which the majority of data were generated 
in 2016 or later. 
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In a few cases, two source documents described what we determined to be the same cohort of patients 
enrolled in the same instance of the model, typically reporting different outcomes in each paper. In 
these cases, we counted only one model but cited both references for it. If one source document 
superseded another, e.g. by reporting more complete data or longer-term outcomes, we kept only the 
more informative source. 
 
Table 1. Inclusion/exclusion criteria for peer reviewed publications and abstracts 
 

Parameter Inclusion criteria Exclusion criteria 
Population All ages and sexes; confirmed HIV 

positive status; on any regimen of 
lifelong antiretroviral treatment  

Pregnant women in PMTCT programs; 
on ART for HIV prevention (PEP or PrEP) 

Geographic region Sub-Saharan Africa None 
Intervention Delivery of lifelong ART that differs from 

standard or conventional care in terms 
of at least one of population, location, 
frequency, or provider cadre 

Report solely about standard or 
conventional model for delivering ART, 
absent any differentiation based on 
population, location, frequency, or 
provider cadre 

Study design Reports primary, patient-level data from 
retrospective or prospective cohorts 
collected under any study design (trial, 
observational) with or without a 
comparison group 

Systematic or other reviews, case series 
or reports, treatment guidelines, 
mathematical models, editorials, 
commentaries 

Required descriptive data about 
model 

Describes all of patients, location, 
frequency, provider, provider cadre, and 
services provided (see below for further 
explanation of this criterion) 

Insufficient description of all the 
characteristics needed to define the 
model 

Comparator Not required; single arm evaluations are 
eligible 

None 

Outcomes Reports at least one of coverage of 
population in need, uptake of ART, 
clinical outcomes, costs/resource 
utilization, acceptability to patients or 
providers, or feasibility of 
implementation 

Insufficient detail provided to estimate 
at least one outcome 

Timing A majority of follow up data report on 
the delivery of antiretroviral treatment 
on or after January 1, 2016 

A majority of data accrued before 
January 1, 2016  

Sector Services provided to the public sector 
through government-managed public 
health infrastructure or through 
NGO/private programs or facilities that 
serve the uninsured sector  

Services or programs for privately 
(commercially) insured patients 

 
We excluded sources that reported interventions aimed at improving conventional care that we judged 
did not in themselves comprise DSD models, such as adherence interventions that strengthened existing 
counseling or offered incentives for retention within the conventional model of care. We also excluded 
cross-sectional surveys of patients who were asked to imagine being enrolled in a DSD model but did not 
have personal experience of it. In some instances, judgment calls were required to determine whether a 
source met the inclusion criteria for this review; in those instances, we accepted the decision of three of 
the authors (LL, SK, SR). 
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All peer reviewed references identified using the respective search strings from PubMed, Embase and 
Web of Science were imported into an EndNote™ library, where deduplication occurred. An initial, 
independent, blinded review (reviewers were not aware of each other’s decisions) of the titles and 
abstracts was conducted by three study team members (SK, RC, CG). A full text review was then 
conducted for all publications remaining after the initial review by two study team members (SK, CG). 
Reasons for excluding publications were recorded during the full text review. As a quality check, another 
author (LL) also checked a sample (10%) of the excluded sources against exclusion criteria. At each stage 
of the review process any conflicts between reviewers were assessed and resolved though consensus of 
two authors (LL, SR). The results of the review were recorded in accordance with the PRISMA-P 
reporting checklist.5,12 
  
Data extraction 
 
The data extraction tool was designed to capture each DSD model separately, regardless of whether the 
source publication described one or many models. In addition to standard bibliographic descriptors, we 
collected two types of data: a) a detailed description of the model of service delivery; and b) the 
outcomes that were reported for the model. We categorized each model according to the taxonomy 
described by Grimsrud3 (individual vs. group models) and then used the adapted Duncombe2 schema to 
describe the model (population, provider, location, frequency, and services provided). The outcomes 
included clinical, economic, and health system indicators, as described below. 
 
We collected a number of descriptive fields about each model, and we report results as frequencies, 
stratified by model category. These include the indicators mentioned above (population, provider, 
location, frequency, and services provided) and entry eligibility criteria for each model. 
 
Outcomes 
 
DSD models are expected to deliver a wide range of benefits, ranging from better health outcomes for 
patients to cost savings for providers to greater efficiency in the health system as a whole. We included 
in our review a broad range of outcomes to capture the range of potential impacts. These included the 
standard clinical HIV treatment metrics (i.e. adherence, retention, viral load suppression) as well as 
broader system indicators (i.e. coverage, uptake, cost, feasibility, and acceptability). These outcomes are 
defined in Box 2 for purposes of this review. Most individual publications in the review reported only 
one or two of these outcomes. 
 
Analysis 
 
By design this review was meant to capture all differentiated models for ART delivery in sub-Saharan 
Africa for which there is at least one of our outcomes of interest reported in the peer reviewed 
literature. As a result, the literature included reflects tremendous heterogeneity in both the models 
described and the outcomes reported. While this poses challenges for data synthesis and analysis, it 
reflects the true diversity of DSD model design.  
 
As explained above, to structure the results, we first categorized the models using the taxonomy 
proposed by Grimsrud et al13, which established four basic model categories: facility based individual 
models (FBIM), out of facility based individual models (OFBIM), client led groups (CLG), and healthcare 
worker led groups (HCWLG) (See Box 3). Some studies also present results for a comparison arm, which 
is often referred to in the publication as standard of care, conventional care, or traditional care. These 
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refer to a delivery model that reflects the situation prior to differentiation. In the remainder of this 
report we refer to this as the conventional model of care. 
 
In publications where more than one model is described, we count each model separately. Each model 
is described based on the characteristics and outcomes reported, with comparison to conventional care 
where data are available. Because of the very high degree of variation in models and outcomes, direct 
comparisons between sources are challenging, and aggregation of results to generate descriptive 
statistics can be done only in a few cases. In general, we report medians and interquartile ranges for 
categories of outcomes; where comparisons with conventional or standard care are made, we report 
the results as stated in the original publication. Where possible results have been adjusted to provide 
uniform metrics in each outcome category, and this has been noted in the results tables. 
 

Box 2. Outcomes captured in the review 
 
• Coverage was defined as the proportion of DSD eligible patients enrolled in each model of those eligible for the model. 

We note that in many cases, patients were eligible for more than one alternative model. Ideally, “coverage” of DSD 
models would refer to the proportion of all ART patients enrolled in non-conventional models of care, rather than only 
the proportion of those deemed eligible. 
 

• Uptake was defined as the proportion of those eligible offered the opportunity to enroll in a DSD model who did enroll 
(i.e. DSD eligible enrolled patients / total DSD eligible offered patients). Uptake is best interpreted when reported in 
conjunction with coverage estimates. Given that all people enrolled in care (numerator for coverage) would have to be 
eligible and offered care (denominator of uptake), coverage rates represent a minimum of uptake. 

 
• Treatment outcomes included viral suppression, adherence, retention, and mortality. 

- Viral load suppression was reported using various thresholds and at different timepoints after ART initiation; we 
accepted the threshold and timepoint used in each study.  

- Adherence was most often reported as medication possession ratios (proportion of time an individual is in 
possession of ≥1 ART dose or standard pill counts.14 For some DSD models, prescription refill frequency is used as a 
proxy for adherence. 

- Retention refers to the proportion of patients enrolled in a DSD model and retained in the ART program at a certain 
time point after treatment initiation. The point at which a patient was considered no longer in care (i.e. lost to 
follow-up) often varied by study or country. Where a loss to follow up (LTFU) rate was reported, we converted it to 
a retention rate. 

- Mortality was included where reported.  
 

• Cost was broadly defined to include the reporting of any resource usage, in either physical or monetary terms, from 
both the patient and provider perspective. We converted the monetary costs into USD using the annual average 
exchange rate for the local currency over the last data year as reported at www.xe.com. When appropriate, costs were 
re-allocated into standard cost categories and/or time periods (i.e. annual cost of providing X service).  
 

• Acceptability was proxied by patient and provider perspectives regarding facilitators and barriers to implementation of 
DSD models.  
 

• Feasibility captured outcomes pertaining to the ease or difficulty of routine implementation of DSD models. For 
example, challenges locating patients for community-based models or maintaining drug stocks for multi-month 
dispensing are indicators of feasibility. 
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Box 3. Categories of models of care 
 
Following Grimsrud et al13, we assigned each DSD model to one of four categories: 
 
• Facility based individual models (FBIM) provide all services at the health care facility to an individual. Typically, FBIMs 

separate ART refill visits from clinical consultations and allow clients to bypass clinical staff and adherence support to 
refill their medications. We note that FBIMs are not simply traditional, facility-based care, but rather models of 
service delivery designed for differentiation of care. 

• Out of facility based individual models (OFBIM) provide one or more services outside of the health care facility to an 
individual.  

• Client led groups (CLGs) are mainly led by a designated patient (i.e. a patient in CLG). Generally, client led groups meet 
outside of health care facilities.  

• Healthcare worker led groups (HCWLG) are led by a health care worker cadre (i.e. a clinician or community health 
care worker). The groups meet in and/or outside healthcare centers.  

 
 
RESULTS 
 
Sources identified 
 
The results of the systematic search are shown in Figure 1, our PRISMA flow chart. A total of 3,498 non-
duplicate abstracts of peer reviewed journal articles and 12,822 abstracts from the selected conferences 
were screened. After the initial title and abstract review, 16,320 articles and abstracts were excluded, 
leaving 228 documents for full review. During the full review, an additional 181 were excluded. Reasons 
for exclusions are reported in Supplementary Table 2. The primary reason (60%) for excluding articles 
was date: most or all of the underlying data were collected prior to 2016. The main reason for excluding 
conference abstracts (33%) was insufficient information to adequately describe the model and at least 
one of the outcomes of interest. 
 
Nine peer reviewed articles and 38 conference abstracts (47 total) were retained in the final data set. A 
quarter of source documents (n=12) reported on more than one DSD model, generating a total of 63 
discrete differentiated service delivery models (excluding conventional care models for comparison) for 
our analysis. Sources are described briefly in Table 2 below and in full in Supplementary Table 4. In the 
tables, each model is assigned a model identifier (ID), which will be used to reference that model 
throughout the review. If a source document (article or abstract) reports on more than one DSD model, 
multiple model IDs will be associated with it in Table 2. Each model identifier contains an acronym for 
the model category (FBIM, OFBIM, CLG, or HCWLG) followed by a number. For example, client led 
groups have model IDs CLG1 through CLG11, indicating that there were 11 distinct CLG models 
identified. In a few instances (n=6) the same model is referred to in more than one source documents 
hence in Table 2 more than one reference may be reported per model ID. 
 
 
 
 
 
 
  

RESULTS  
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Figure 1. PRISMA flow chart 
 

 
 
Table 2. Models and source documents included in the review 
 

ID Source Country Model Study 
design 

Median 
follow-up 
(months) 

Sample 
size 

Study 
period 

Facility based individual models            
FBIM115 Assefa 2018 Ethiopia Six-month appointment 

spacing model 
Cohort 6 13,030 04/2017-

06/2018 
FBIM216 Attah 2018 Nigeria Multi-month scripting  Cohort 9 49,680 01/2017-

10/2017 
FBIM317 Cassidy 2018 South Africa Quick pick-up model  Cohort 12 4,753 10/2015-

10/2017 
FBIM418 Chitiyo 2019¥** Zimbabwe Fast track model Cross-

sectional 
NA 56,509 10/2018-

11/2018 
FBIM518 Chitiyo 2019¥ Zimbabwe Family member refill model Cross-

sectional 
NA 56,509 10/2018-

11/2018 
FBIM619 Davey 2018 South Africa Spaced and fast lane 

appointments 
Cohort 16 262,534 09/2016-

12/2017 
FBIM719 Davey 2018 South Africa Other facility-based pick-up 

model 
Cohort 16 262,534 09/2016-

12/2017 
FBIM820 Fusire 2018 Zimbabwe Multi-month scripting and 

dispensing  
Cohort 6 30 sites 01/2018-

06/2018 
FBIM921 Havlir 2019¥ Kenya and 

Uganda 
Patient-centered streamlined 
care 

RCT 36 186,354 07/1905-
07/1905 

FBIM1022 Jere 2018 Zambia Facility fast track Qualitative NA 6 FGD;8 
IDI 

12/2016- 
01/2017 
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ID Source Country Model Study 
design 

Median 
follow-up 
(months) 

Sample 
size 

Study 
period 

FBIM1123 Kaimal 2017 Uganda Pharmacy refill plus program Cross-
sectional 

NA 624 08/2015–
09/2016 

FBIM1224 Kemerhe 2018 DRC Fast-track ART refill circuit Cohort 12 974 10/2016–
03/2018 

FBIM1325 Mdala 2018 Namibia Nurse-initiated management 
of ART  

Cohort 24 18,367 09/2015-
09/2017 

FBIM1426 Mwila 2018 Zambia FBO based community ART 
delivery 

Cohort 24 5,014 12/2015-
04/2018 

FBIM1527 Nsumba 2019 Uganda Treatment failure 
management service 

Cohort NA 862 03/2017- 
12/2018 

FBIM1628 Obunga 2018 Kenya Facility fast track  Cohort 9 3,110 01/2017-
09/2017 

FBIM1729 Prust 2017 Malawi Multi-month scripting Mixed 
methods 

NA 75,364 02/2016-
05/2016 

FBIM1829 Prust 2017 Malawi Fast-track refills Mixed 
methods 

NA 75,364 02/2016-
05/2016 

FBIM1930 Prust 2018 Malawi Multi-month scripting  Qualitative NA 32 IDI;30 
FGD 

02/2016-
05/2016 

FBIM2030 Prust 2018 Malawi Fast-track refills Qualitative NA 32 IDI;30 
FGD 

02/2016-
05/2016 

Out of facility based individual models            
OFBIM131 Avong 2018 Nigeria Community pharmacy ART 

dispensing 
Cohort 12 295 02/2016-

05/2017 
OFBIM232 Chibesakunda 

2019 
Zambia Community ART centers  Cohort 27 7037 10/2016-

01/2019 
OFBIM318 
 

Chitiyo 2019¥ Zimbabwe Outreach refill model Cross-
sectional 

NA 56,509 10/2018-
11/2018 

OFBIM419 Davey 2018 South Africa Central chronic medicine 
dispensing and distribution 

Cohort 16 262,534 09/2016-
12/2017 

OFBIM533 Fox 2019 South Africa Decentralized medication 
delivery 

RCT 18 578 03/2016-
09/2018 

OFBIM614,34 Geldsetzer 
2018; Francis 
2017 

Tanzania ARV community delivery Mixed 
methods 

17; NA 2,172; 
1,572 

03/2016-
10/2017 

OFBIM724 Kemerhe 2018 DRC Community-based point of 
ART distribution 

Cohort 12 974 10/2016-
03/2018 

OFBIM835,36 Limbada 2018; 
Limbada 2019 

Zambia Home-based delivery  RCT 24; 18 5,252; 
869 

05/2017-
12/2017; 
2017-
present 

OFBIM937 Mothibi 2018 DRC Community-based individual 
drug distribution 

Cohort 10 1,484 10/2016–
09/2017 

OFBIM1038 Mulenga 2019 Zambia Community pharmacy 
dispensing  

Cohort 6 237 08/2018-
12/2018 

OFBIM1139 Mwanda 2018 Zambia DSD model for prisoners Cohort 48 241 10/2016-
03/2018 

OFBIM1240 Nga 2018 Cameroon Community-based delivery of 
antiretrovirals 

Cohort 15 11,701 2015-2017 

OFBIM1341 Nwabueze 
2018 

Nigeria Out-of-facility ARV delivery Cohort 12 283 03/2016-
02/2017 

OFBIM1442 Pasipamire 
2019¥ 

Eswatini Comprehensive outreach Cohort 18 918 02/2015-
08/2016 

OFBIM1543 Tchissambou 
2018 

DRC Community ART distribution 
centers 

Cohort 12 2,027 01/2016-
12/2017 

Client led group             
CLG118 Chitiyo 2019¥ Zimbabwe Community ART refill groups Cross-

sectional 
NA 56,509 10/2018-

11/2018 
CLG244 Kagimu 2018 Uganda Community client led ART 

delivery 
Cohort 12 14 10/2017–

09/2018 
CLG345 Mashungu 

2018 
Zimbabwe Community ART refill groups Qualitative NA 20 KII;20 

FGD 
10/2017-
12/2017 

CLG446 Mwamba 
2018a 

Zambia Community adherence groups 
and viral load clinic 

Cohort 12 386 10/2017–
11/2018 
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ID Source Country Model Study 
design 

Median 
follow-up 
(months) 

Sample 
size 

Study 
period 

CLG528 Obunga 2018 Kenya Community-based ART group Cohort 9 3,110 01/2017-
09/2017 

CLG647 Okechukwu 
2018 

Tanzania Community ART refill groups  Cohort 6 13,372 05/2017-
11/2017 

CLG742 Pasipamire 
2019¥ 

Eswatini Community ART groups Cohort 18 918 02/2015-
08/2016 

CLG829 Prust 2017 Malawi Community ART groups  Mixed 
Methods 

NA 75,364 02/2016-
05/2016 

CLG930 Prust 2018 Malawi Community ART groups  Qualitative NA 32 IDI; 30 
FGD 

02/2016-
05/2016 

CLG1048 Roy 2017  Zambia Community adherence groups Cross-
sectional 

NA 603 05/2016-
07/2016 

CL1149 Van Rompaey 
2019 

Mozambique Community adherence groups  Cohort NA 15,457 08/2016- 
12/2017 

Healthcare worker led group            
HCWLG150 Beery 2018 South Africa Youth care clubs Cohort 12 589 08/2016-

12/2017 
HCWLG217 Cassidy 2018 South Africa Community clubs Cohort 12 4,753 10/2015-

10/2017 
HCWLG317 Cassidy 2018 South Africa Facility clubs Cohort 12 4,753 10/2015-

10/2017 
HCWLG418 Chitiyo 2019¥ Zimbabwe Club refill model Cross-

sectional 
NA 56,509 10/2018-

11/2018 
HCWLG519 Davey 2018 South Africa Adherence clubs Cohort 16 262,534 09/2016-

12/2017 
HCWLG651 Finci 2018 Mozambique Adherence clubs Cohort 24 687 10/2015–

03/2018 
HCWLG733,52 Fox 2018; Fox 

2019 
South Africa Adherence clubs RCT 4; 18 569; 578 Pre-/-post 

01/2015 
03/2016-
09/2018 

HCWLG824 Kemerhe 2018 DRC ART support groups Cohort 12 974 10/2016-
03/2018 

HCWLG935,36 Limbada 2018; 
Limbada 2019 

Zambia Adherence clubs  RCT 24; 18 5,252; 
869 

05/2017-
12/2017 
2017-
present 

HCWLG1053 Manganye 
2018 

South Africa Adherence clubs Cohort 18 141,269 10/2016-
06/2018 

HCWLG1154,55 
 

Meehan 
2018a; 
Meehan 2018b 

South Africa Community based adherence 
clubs 

Cohort; 
Cross 
sectional 

24; NA 465; 59 08/2017-
11/2017 

HCWLG1242 Pasipamire 
2019¥ 

Eswatini Treatment clubs Cohort 18 918 02/2015-
08/2016 

HCWLG1356,57 
 

Roy 2018; 
Mwamba 2018  

Zambia Urban adherence groups  Cohort; 
qualitative 

12; NA 1,096; 15 
FGD 

05/2016–
10/2017 
03/2016-
07/2016 

HCWLG1458 Trafford 2018 South Africa Adherence clubs Qualitative NA 28 07/2016–
09/2016 

HCWLG1559 Venables 2019 South Africa Adherence clubs Qualitative NA 88 FGD 
47 IDI 

01/2016 

HCWLG1660 Lebelo 2019¥ South Africa 6 month-refill adherence clubs RCT 28 2,150 10/2017-
02/2019 

HCWLG1760 Lebelo 2019¥ South Africa 2 month-refill adherence clubs RCT 28 2,150 10/2017-
02/2019 

¥ The authors used associated documents (e.g. published study protocols, unpublished reports) relevant to these source documents to 
supplement the DSD model description, if insufficient detail was provided in the publication itself. 
**This source includes another model that was listed as “Other” and enrolled specific sub-populations but provided no other details. It was 
excluded from the analysis. 
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In addition to the models listed in Table 2, 14 source documents reported results for a conventional care 
model, creating a total of 77 model-instances included in this review (63 DSD + 14 conventional DSD 
models). As shown in Table 3, a majority of the included sources (60%) reported on observational cohort 
studies, and a quarter (25%) of all models were implemented in South Africa. Facility based individual 
models (32%) and healthcare worker led group models (27%) were the most commonly reported types 
of models. Treatment outcomes (56%) were the most commonly reported outcomes.  
  
Table 3. Characteristics of source documents  
 
Characteristic Articles Abstracts Total 
By source documents       
Total source documents included 9  (100%) 38  (100%) 47  (100%) 
Reported conventional care comparison, in addition to DSD model 4 (44%) 10 (26%) 14 (30%) 
Study type       

Cohort 2 (22%) 26 (68%) 28 (60%) 
Randomized control trial 3 (0%) 4 (11%) 7 (15%) 
Qualitative 3 (11%) 3 (3%) 6 (13%) 
Cross-sectional 0 (33%) 4 (8%) 4 (9%) 
Mixed-methods 1 (33%) 1 (11%) 2 (4%) 

By models       
Total DSD models included (excludes conventional care) 16  (100%) 47  (100%) 63  (100%) 
Study location             

Cameroon 0 (0%) 1 (2%) 1 (2%) 
Democratic Republic of Congo 0 (0%) 5 (11%) 5 (8%) 
Eswatini 3 (19%) 0 (0%) 3 (5%) 
Ethiopia 0 (0%) 1 (2%) 1 (2%) 
Kenya* 1 (6%) 2 (4%) 3 (5%) 
Malawi 6 (38%) 0 (0%) 6 (10%) 
Mozambique 0 (0%) 2 (4%) 2 (3%) 
Namibia 0 (0%) 1 (2%) 1 (2%) 
Nigeria 1 (6%) 2 (4%) 3 (5%) 
South Africa 4 (25%) 12 (26%) 16 (25%) 
Tanzania 1 (6%) 1 (2%) 2 (3%) 
Uganda* 1 (6%) 3 (6%) 4 (6%) 
Zambia 0 (0%) 10 (21%) 10 (16%) 
Zimbabwe 0 (0%) 7 (15%) 7 (11%) 

Model classification             
Facility based individual (FBIM) 5 (31%) 15 (32%) 20 (32%) 
Out of facility based individual (OFBIM) 4 (25%) 11 (23%) 15 (24%) 
Client led groups (CLG) 3 (19%) 8 (17%) 11 (17%) 
Healthcare worker led groups (HCWLG) 4 (25%) 13 (28%) 17 (27%) 

Outcomes reported**             
Coverage 3 (19%) 14 (30%) 17 (27%) 
Uptake 1 (6%) 4 (9%) 5 (8%) 
Treatment outcome 8 (50%) 27 (57%) 35 (56%) 
Cost 4 (25%) 5 (11%) 9 (14%) 
Acceptability 6 (38%) 10 (21%) 16 (25%) 

*One study reported the same model in both Kenya and Uganda and was thus counted twice. 
**Multiple outcomes may be reported per model, leading to a larger number of outcomes than models.  
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Categorization and description of service delivery models 
 
Characteristics of the models included in the review are summarized in Table 4. Most models provided 
only a core package of services: basic clinical care, ARV dispensing, and laboratory monitoring. All 
models, even those labeled as out-of-facility or community-based, provided some services at the facility. 
Most clinical care and drug dispensing care was provided by clinically trained personnel, although 
specific cadre was frequently omitted from source documents. 
 
Table 4. Characteristics of service delivery models  
 
 Characteristic (n, %) Facility based 

individual (FBIM) 
(N=20) 

Out of 
facility 

individual 
(OFBIM) 
(N=15) 

Client led 
group 
(CLG) 

(N=11) 

Healthcare 
worker led 

group 
(HCWLG) 

(N=17) 

Total 
(N=63) 

Provider      
Clinical care provider                     

Medical doctor/medical officer 2 (10%) 1 (7%) 0 (0%) 0 (0%) 3 (5%) 
Nurse 8 (40%) 2 (13%) 3 (27%) 4 (24%) 17 (27%) 
Community health worker 0 (0%) 0 (0%) 0 (0%) 1 (6%) 1 (2%) 
Non-specified clinician 8 (40%) 7 (47%) 3 (27%) 11 (65%) 29 (46%) 
Unclear/not reported 2 (10%) 5 (33%) 5 (45%) 1 (6%) 13 (21%) 

ART dispenser                     
Pharmacist 14 (70%) 3 (20%) 0 (0%) 1 (6%) 18 (29%) 
Nurse 3 (15%) 0 (0%) 0 (0%) 0 (0%) 3 (5%) 
Community health worker 0 (0%) 4 (27%) 0 (0%) 4 (24%) 8 (13%) 
Designated patient 1 (5%) 0 (0%) 7 (64%) 3 (18%) 11 (17%) 
Lay counselor 0 (0%) 4 (27%) 1 (9%) 7 (41%) 12 (19%) 
Unclear/not reported 2 (10%) 4 (27%) 3 (27%) 2 (12%) 11 (17%) 

Location                     
All clinic-based 19 (95%) 0 (0%) 1 (9%) 8 (47%) 28 (44%) 
Mixed 1 (5%) 9 (60%) 10 (91%) 8 (47%) 28 (44%) 
All community-based 0 (0%) 6 (40%) 0 (0%) 1 (6%) 7 (11%) 
Services provided                     
C/A/L* 15 (75%) 12 (80%) 9 (82%) 12 (71%) 48 (76%) 
C/A/L + health education 0 (0%) 0 (0%) 0 (0%) 2 (12%) 2 (3%) 
C/A/L + index HIV testing 0 (0%) 1 (7%) 0 (0%) 0 (0%) 1 (2%) 
C/A/L + reproductive counseling 0 (0%) 0 (0%) 1 (9%) 2 (12%) 3 (5%) 
C/A/L + NCD care 1 (5%) 0 (0%) 0 (0%) 0 (0%) 1 (2%) 
C/A/L + antenatal and childcare 0 (0%) 1 (7%) 0 (0%) 0 (0%) 1 (2%) 
Not reported 4 (20%) 1 (7%) 1 (9%) 1 (6%) 7 (11%) 
Frequency of healthcare system interactions/year                     
≤3 3 (15%) 1 (7%) 1 (9%) 4 (24%) 9 (14%) 
4-8 11 (55%) 8 (53%) 1 (9%) 8 (47%) 28 (44%) 
8-12 0 (0%) 1 (7%) 3 (27%) 3 (18%) 7 (11%) 
>12 0 (0%) 1 (7%) 2 (18%) 0 (0%) 3 (5%) 
Not reported 6 (30%) 4 (27%) 4 (36%) 2 (12%) 16 (25%) 
*C/A/L = Basic clinical care, ARVs, and laboratory monitoring 
 
Facility based individual models (FBIM) 
 
Twenty (32%) of the 63 unique models in the review were facility based individual models. Most (n=19, 
95%) offered all services at the facility, though some were combined with adherence support services in 
the community. For FBIM, most differentiation revolves around the process or duration of dispensing of 
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medication (e.g., fast track refills, multi-month scripting). Facility based models are more likely to have 
access to clinically trained staff, and both medical care and ART dispensing are done by formally trained 
health care workers. The primary clinician providing care in FBIM is poorly described in the literature, 
with 50% indicating specific cadre and just less than half (40%) referring only to a non-specific clinical 
provider. Dispensing of ART is done by a pharmacist in many (70%) cases. We note that facility based 
clinical care has little room for further task shifting, as most care is already provided by nurses or other 
non-doctor cadres.  
 
The majority of models (55%) of FBIM required individual patients to interact with the healthcare 
system between approximately once or twice a quarter (4-8 times per year); almost a third (30%) of 
FBIM models did not report frequency. Most (75%) offered only a core package of services (clinical care, 
ART dispensing, and laboratory monitoring); one included integration of NCD care in addition to the core 
package of services (FBIM9).21  
 
Out of facility based individual models (OFBIM) 
 
Out of facility based individual models accounted for approximately a quarter of all models included in 
the review (n=15, 24%). Two fifths (40%) of these models were located exclusively in the community, 
but the majority (60%) reported providing services both at health care facilities and in the community. 
The clinical care provider was rarely identified, but dispensing of ART was often shared by health care 
cadres more commonly found in the community (community health workers, lay counsellors) and 
traditional pharmacists more commonly found at healthcare facilities. The frequency of interaction with 
the health care system was typically between 4 and 8 times per year. Most OFBIM (80%) provided 
clinical care, dispensing, and laboratory monitoring only. Two models included additional services, such 
as antenatal and child care (OFBIM14)42 or index HIV testing in which household and family members of 
PLHIV are offered testing (OFBIM15).43  
 
Client led groups (CLG) 
 
Client led groups, typically community ART groups or CAGs, were the least common (17%) among the 
described models. The primary clinician providing services in these models was poorly defined, but 
having patients (clients) dispense medications (64%) was common. Most CLGs (91%) provided services 
using a mix of health care facilities and the community. Just less than half (45%) required patients to 
interact with the health system more than 8 times per year. Client led groups provided basic clinical 
care, dispensing, and laboratory support; only one reported offering additional services in the form of 
reproductive counselling (CLG2)45. 
 
Health care worker led groups (HCWLG) 
 
Over one quarter (n=17, 27%) of the models were categorized as healthcare worker led groups, a 
category that includes a wide variety of adherence clubs.48,50,58 Some (47 %) of these were based entirely 
at a facility, and an equal proportion provided services through a mix of facility and community-based 
services. Medication was mostly delivered by lay persons (41%) or community health workers (24%). 
Most of the HCWLGs reported, patients interacted with the health system 8 or fewer times per year 
(71%). In addition to basic clinical care, dispensing, and laboratory care support, almost a quarter (24%) 
of health care worker led groups offered additional services, such as health education(HCWLG12, 
HCWLG14)42,58 and reproductive counseling (HCWLG1, HCWLG10).50,53 
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Eligibility for model enrollment 
 
All models had some requirements for eligibility (Table 5). Nearly all models were designed for adults, 
though some included adolescents. Clinical stability was the most common eligibility requirement (84%), 
although “stability” was defined differently among models/countries. The definition of a stable patient 
typically specified a minimum duration on ART and minimum clinical condition. Two thirds required 
evidence of viral suppression, though some offered an alternative based on a lower CD4 cell threshold if 
viral load results were not available. The minimum duration on ART before eligibility for a differentiated 
model was most often 6 months (33%), though for some 12 months was needed. Current co-morbid 
conditions related to HIV, such as TB and other OIs, and adverse drug reactions were generally criteria 
for exclusion. 
 
We note that in some cases, we could not distinguish model enrolment eligibility from study eligibility, 
and report both as enrollment criteria in Table 5. Many sources did not specify eligibility criteria at all, or 
only indicated that patients must be stable, without further details. Where data were incomplete, we 
could rarely distinguish between models without eligibility criteria and those that simply did not report 
their criteria.  
 
Table 5. Frequency of eligibility criteria for model enrollment, by model category 
 

Criterion (n, %) Facility based 
individual (FBIM) 

(n=20) 
   

Out of facility 
individual 

(OFBIM) 
(n=15)  

Client led 
group 
(CLG) 

(n=11)  

Healthcare 
worker led 

group 
(HCWLG) 

(n=17) 

Total 
(n=63) 

 
  

  

  

Clinical status (explicit requirement for “stability”)        

All patients eligible 3 (15%) 1 (7%) 0 (0%) 1 (6%) 5 (8%) 
Stable status explicitly 
required 16 (80%) 13 (87%) 9 (82%) 15 (83%) 53 (84%) 

Non-stable status 
explicitly required 1 (5%) 0 (0%) 1 (9%) 0 (0%) 2 (3%) 

Not specified 0 (0%) 1 (7%) 1 (9%) 1 (11%) 3 (5%) 
Age limits           

All ages eligible 3 (15%) 1 (7%) 0 (0%) 0 (0%) 4 (6%) 
Minimum age between 
10 and 17 years 3 (16%) 3 (20%) 3 (27%) 3 (18%) 12 (19%) 

Minimum age between 
18 and 20 years 8 (40%) 6 (40%) 3 (27%) 6 (35%) 23 (37%) 

21-24 years only (youth) 0 (0%) 0 (0%) 0 (0%) 1 (6%) 1 (2%) 
“Adults” 1 (5%) 1 (7%) 0 (0%) 1 (6%) 3 (5%) 
Not specified, probably 
adults 5 (25%) 4 (27%) 5 (45%) 6 (35%) 20 (32%) 

Viral suppression            

Viral suppression 
required* 12 (60%) 11 (73%) 7 (64%) 12 (71%) 42 (67%) 

Viral suppression not 
required 7 (35%) 2 (13%) 1 (9%) 2 (12%) 12 (19%) 

Viral load status not 
specified 1 (5%) 2 (13%) 3 (27%) 3 (18%) 9 (14%) 

CD4 threshold allowed** 4 (20%) 3 (20%) 2 (18%) 4 (24%) 13 (21%) 
Minimum months on ART  
≥6 months on ART 8 (40%) 4 (27%) 5 (45%) 4 (24%) 21 (33%) 
≥12 months on ART 4 (20%) 4 (27%) 2 (18%) 4 (24%) 14 (22%) 



DSD models for HIV treatment: systematic review 16 

Criterion (n, %) Facility based 
individual (FBIM) 

(n=20) 
   

Out of facility 
individual 

(OFBIM) 
(n=15)  

Client led 
group 
(CLG) 

(n=11)  

Healthcare 
worker led 

group 
(HCWLG) 

(n=17) 

Total 
(n=63) 

 
  

  

  

No requirement 3 (15%) 1 (7%) 1 (9%) 2 (12%) 7 (11%) 
Other 2 (10%) 4 (27%) 0 (0%) 1 (6%) 7 (12%) 
Not specified 3 (15%) 2 (13%) 3 (27%) 6 (35%) 14 (22%)  
Conditions/co-morbidities explicitly causing ineligibility  
Current or acute illness 3 (15%) 2 (13%) 2 (18%) 2 (12%) 9 (14%) 
Opportunistic infections 11 (55%) 5 (33%) 5 (45%) 7 (41%) 28 (44%) 
Tuberculosis 4 (20%) 2 (13%) 0 (0%) 5 (29%) 11 (17%) 
Adverse drug 
reactions/side effects 6 (30%) 0 (0%) 2 (18%) 0 (0%) 8 (13%) 

Pregnant 8 (40%) 3 (20%) 1 (9%) 4 (24%) 16 (25%) 
*Includes any definition of viral suppression, including variable thresholds, timing, and numbers of sequential suppressed tests.  
**For some models, CD4 counts below specified thresholds were permitted in place of viral load test results. Other models had 
only a CD4 count criterion; a few required both. 
 
In addition to the criteria specified in Table 5, fewer than five models each excluded previous ART 
defaulters and patients with non-communicable diseases, below set weight or BMI limits, breastfeeding, 
or on isoniazid preventive therapy. Only 13% (n=8) of all models were aimed at key populations such as 
pregnant and post-partum women, adolescents, FSW and/or MSM, or inmates.  
 
Outcomes 
 
The outcomes reported are summarized in Table 6 by DSD model category. Note that each source 
document and each model can report more than one outcome; our 47 sources reported 83 outcomes 
for the 63 models described. In instances (n=6) where the same model is referred to in more than one 
source document, and each source document reports different outcomes, these outcomes are 
accounted for individually in Table 6.  
 
Table 6. Frequency of DSD model outcomes reported, by model category 
 

Outcome (n, %) Facility based 
individual 

(FBIM) 
(n=20) 

Out of facility 
individual 
(OFBIM) 
(n=15) 

Client led 
group 
(CLG) 

(n=11) 

Healthcare 
worker led 

group 
(HCWLG) 

(n=17) 

Total 
(n=63) 

Coverage 9 (45%) 3 (20%) 3 (27%) 2 (12%) 17 (27%) 
Uptake 1 (5%) 1 (7%) 2 (18%) 1 (6%) 5 (8%) 
Treatment* 7 (35%) 11 (73%) 5 (45%) 12 (71%) 35 (56%) 

Retention 4 (20%) 10 (67%) 2 (18%) 13 (76%) 29 (46%) 
Viral load suppression 6 (30%) 6 (40%) 3 (27%) 7 (41%) 22 (35%) 
Adherence 0 (0%) 0 (0%) 1 (9%) 0 (0%) 1 (2%) 
Prescription refill 0 (0%) 1 (7%) 1 (9%) 1 (6%) 3 (5%) 
Mortality 0 (0%) 1 (7%) 0 (0%) 0 (0%) 1 (2%) 

Cost 4 (20%) 2 (13%) 1 (9%) 2 (12%) 9 (14%) 
Acceptability 6 (30%) 2 (13%) 4 (36%) 4 (24%) 16 (25%) 

*Each model could report >1 treatment outcome metric 
 
Treatment outcomes were the most commonly reported outcome, with 35% of all models reporting 
some metric of treatment success. Of the treatment outcomes reported, retention was most frequent 
(43%). Coverage (27%) and acceptability (25%) and were the next most common outcomes reported. 
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Coverage 
 
Coverage, using various definitions, was reported for 17 DSD models in 6 countries (Table 7). As 
mentioned, in many cases the same patients were eligible for more than one model and either chose 
among the options or were assigned by providers. A model with apparently low coverage at a site could 
reflect the fact that other DSD models were also available, or it could reflect poor access to the model. 
In addition, models could be combined, such that patients receiving multi-month dispensing could also 
be enrolled in a fast-track model. We have therefore not tried to interpret the coverage data presented 
in Table 7, but offer it only to provide examples of how coverage has been estimated, the diversity of 
metrics in use, and the wide range of results. 
 
Uptake 
 
Uptake (Table 7) was reported for only 5 models. Most eligible patients given the opportunity to 
participate in a DSD model did so, with the lowest reported uptake 75% and 87% for a facility based 
individual model (FBIM1)15 and an out of facility based individual model (OFBIM6) respectively.14  

Treatment outcomes 

The most commonly reported outcome for the models included in the review were treatment 
outcomes: retention in care, viral suppression, adherence, and refill rates. We report these outcomes in 
Table 8. Some studies included effect sizes in comparison with conventional care, while others did not 
provide comparison values at all, but simply reported the outcomes of the alternative models. Table 9 
provides additional information, including effect sizes, for studies that do report these measures. More 
detailed versions of both tables, including sample sizes and notes on estimates, can be found in 
Supplementary Table 5.  
 
Retention in care 

Although retention in care was the most commonly reported outcome, only a few sources provided a 
comparison to conventional care. For those that did, retention in the DSD model was generally within 
5% of that in conventional care, with the exception of a healthcare worker led group model in the DRC, 
which greatly improved retention. Among those not providing a comparison, retention generally 
exceeded 80%. Retention outcomes reported with an effect size (n=7) are shown in Table 9. Effects 
varied widely, from much better than conventional care to somewhat worse.  
 
Viral load suppression 
 
Among the 22 models that reported viral load suppression, half (n=11, 50%) included a comparison with 
conventional care. All those with a comparison reported a small increase in suppression rates in the DSD 
model. The reported suppression rate among all the models exceeded 90% in 11/22 models. Five 
models reported viral suppression with an effect size estimate (Table 9). Four of these found no 
difference in suppression when adjusting for baseline differences. Streamlined care in Uganda and 
Kenya (FBIM9)21 and CAGs in Mozambique both reported approximately 15% improvements in 
suppression (CLG11).49 
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Adherence and prescription refill rates 
 
Few sources used adherence to ARVs or prescription refill rates as outcomes; results are shown in Table 
8. 
 
Costs and feasibility 
 
We found very few published estimates of costs of DSD models to providers or patients. Two previous 
AMBIT project reports synthesize this information for both the published and gray evidence base. The 
most complete estimates of DSD model costs come from Malawi, where Prust et al used guidelines to 
calculate probable costs of multi-month dispensing, fast track refills, and community ART groups and 
estimated that all of these models should cost roughly 10% less than conventional care.29 In the same 
study, large reductions in both travel costs and time requirements for patients seeking ART were 
observed. Studies in Nigeria (FBIM2)16 and the DRC (FBIM12)24 estimated reductions in provider burden 
when DSD models were introduced and found substantial reductions in the number of visits per clinic 
(32% decrease) or patients/provider (48% decrease), though without any indication of the impact of 
these reductions on clinic capacity or quality. Further details are provided in AMBIT Report 01 on patient 
costs and benefits and AMBIT report 02 on provider costs. 
 
As explained in Box 2, feasibility as an outcome was intended to capture the ease or difficulty of routine 
implementation of DSD models. Two studies reported the logistic feasibility of DSD implementation.34,40 
However the authors’ definition of feasibility did not align with ours, which is why this outcome is not 
reported for these models.  
 
Acceptability 
 
Advantages and disadvantages of DSD models, from the perspective of both patients and providers, are 
listed in Table 10. As might be expected from data based on user and provider surveys, there is little 
consistency in the table, which most likely reflects the differing circumstances and effectiveness with 
which models were implemented, as well as their inherent characteristics. Further details about 
acceptability are provided in an AMBIT Report 01.  
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Table 7. DSD model coverage and uptake 
 

Source  Model ID Country  Setting Name Numerator  Numerator (def) Denominator  Denominator (def) Coverage (%) 
Coverage          
Nga 201840 OFBIM12 Cameroon 65 community 

based organizations 
(CBOs) 

Community-based 
delivery of 
antiretrovirals 

7,635 # clients 
transferred from 
ART clinics to 
community 
management 
nationwide 

11,701 # eligible clients 
nationwide 

65 

Assefa 
201815  

FBIM1 Ethiopia 974 sites  Six-month 
appointment spacing 
model (ASM) 

9,613 # enrolled in 
appointment 
spacing (ASM) 

13,030 # eligible patients 74 

Obunga 
201828 

FBIM16 Kenya 96 sites Facility fast track (FFT) 2,138 # patients on FFT 3,110 # eligible for FFT 69 

Obunga 
201828 

CLG5 Kenya 96 sites Community-based ART 
group 

281 # patients on CAG 3,110 # eligible for CAG 9 

Prust 201729 FBIM17 Malawi 30 sites Multi-month scripting 
(MMS) 

NS # people receiving 
MMS 

NS # eligible patients for 
MMS 

73 

Prust 201729 FBIM18 Malawi 4 sites Fast-track refills (FTRs) NS # people receiving 
FTR 

NS # eligible patients for 
FTR 

78 

Prust 201729 CLG8 Malawi 8 sites Community ART 
groups (CAGs) 

NS # people receiving 
CAG 

NS # eligible patients for 
CAG 

6 

Davey 
201819 

FBIM6 South 
Africa 

307 sites, 6 districts Spaced and fast lane 
appointments (SFLA) 

40,668* # patients on SFLA 262,534 # patients eligible for 
DSD 

15 

Davey 
201819 

FBIM7 South 
Africa 

307 sites, 6 districts  Other facility-based 
pick-up 

42,808* # patients OFB 262,534 # patients eligible for 
OFB 

16 

Davey 
201819 

OFBIM4 South 
Africa 

307 sites, 6 districts  Central chronic 
medicine dispensing 
and distribution 
(CCMDD) 

72,774* # patients on 
CCMDD 

262,534 # patients eligible for 
CCMDD 

28 

Davey 
201819 

HCWLG5 South 
Africa 

307 sites, 6 districts  Adherence clubs 57,791* # patients on AC 262,534 # patients eligible for 
DSD 

22 

Fusire 
201820  

FBIM8 Zimbabwe 30 sites, 5 districts Multi-month scripting 
and dispensing 
(MMSD) 

40,605 # of patients on 
MMSD 

53,428* # eligible patients for 
MMSD 

76 

Chitiyo 
201918 

FBIM4 Zimbabwe 119 sites, 24 
districts 

Fast track model 6,482* # patients on fast 
track 

56,509 # eligible clients 11.5 
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Source  Model ID Country  Setting Name Numerator  Numerator (def) Denominator  Denominator (def) Coverage (%) 
Chitiyo 
201918 

FBIM5 Zimbabwe 119 sites, 24 
districts 

Family member refill 
model 

1,265* # patients on 
family member 
refill 

56,509 # eligible clients 2.2 

Chitiyo 
201918 

OFBIM3 Zimbabwe 119 sites, 24 
districts 

Outreach refill model 380* # patients on 
outreach refill 

56,509 # eligible clients 0.7 

Chitiyo 
201918 

CLG1 Zimbabwe 119 sites, 24 
districts 

Community ART refill 
groups (CARG) 

2,782* # patients on 
CARGs 

56,509 # eligible clients 4.9 

Chitiyo 
201918 

HCWLG4 Zimbabwe 119 sites, 24 
districts 

Club refill model 885* # patients on club 
refill 

56,509 # eligible clients 16 

Uptake          
Assefa 
201815 

FBIM1 Ethiopia 974 sites Six-month 
appointment spacing 
model (ASM) 

9,613 # enrolled in 
appointment 
spacing (ASM) 

12,817* # eligible and 
offered enrolment in 
ASM 

75 

Geldsetzer 
201814 

OFBIM6 Tanzania 24 intervention and 
24 control sites 

ARV community 
delivery 

NS # deciding to 
enroll in the 
program rather 
than remain in 
conventional care 

NS # offered to receive 
ARVs in their homes 
or at another 
community meeting 
point of their 
choosing 

87 

Roy 201856 HCWLG13 Zambia 5 urban facilities Urban adherence 
groups  

594 # accepting a UAC  597 # offered a UAC 99 

Roy 201748 HCWLG13 Zambia 5 PHCs, 3 provinces  Community adherence 
groups (CAG) 

543 # accepting a CAG  603 # offered CAG 90 

Mwamba 
201846 

CLG4  Zambia 1 first-level site, 
Lusaka 

Community adherence 
groups and dedicated 
VL clinic for unstable 
patients 

346 # accepting a CAG 
and VL clinic 

386 # offered CAG and 
VL clinic  

90 

* Calculated by the authors 
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Table 8. Clinical outcomes as reported for DSD and comparison models 
 

Source Model ID Country Model name Timing of 
outcome  

Differentiated model outcome (%) Conventional 
care model 

outcome (%) 

Difference 
(=DSD minus 
conventional) 

Retention       
Facility based individual model       
Kemerhe 201824 FBIM12 DRC Fast-track ART refill ≤12 months 96.0%   
Cassidy 201817 FBIM3 South Africa Quick pick-up model ≤12 months 91.0% 86.0% +5% 
Kaimal 201823 FBIM11 Uganda Pharmacy refill plus program  ≤12 months 99.3%   
Nsumba 201927 FBIM15 Uganda Treatment failure 

management service 
unknown 47.3%   

Out of facility based individual model      
Mothibi 201837 OFBIM9 DRC Community-based individual 

drug distribution 
≤12 months 96.5%   

Tchissambou 201843 OFBIM15 DRC Community ART distribution 
center 

≤12 months 86.1%   

Kemerhe 201824 OFBIM7 DRC Community-based point of 
ART distribution 

≤12 months 96.0%   

Pasipamire 201942 OFBIM14 Eswatini Comprehensive outreach ≤12 months 90.8%   
Avong 201831 OFBIM1 Nigeria Community pharmacy ART 

dispensing 
≤12 months 97.2%   

Nwabueze 201841 OFBIM13 Nigeria Out-of-facility ART Delivery  ≤12 months 92.5%   

Fox 2019*33 OFBIM5 South Africa 
Decentralized medication 
delivery 

≤12 months 81.5% 87.2% -5.7% 

Mulenga 201938 OFBIM10 Zambia Community 
pharmacy dispensation  

≤12 months 100%   

Chibesakunda 201832  OFBIM2 Zambia Community ART centers  ≤12 months 83%   
Limbada 201935 OFBIM8 Zambia Home-based delivery  12-24 months 84.9%   
Healthcare worker led group       
Kemerhe 201824 HCWLG8 DRC ART support group ≤12 months 93.7% 60.0% +33.7% 
Pasipamire 201942 OFBIM14 Eswatini Comprehensive outreach ≤12 months 90.8%   
Finci 201851 HCWLG6 Mozambique Adherence club 12-24 months 84.4%   
Cassidy 201817 HCWLG2 South Africa Community club ≤12 months 89.9% 86.0% +3.9% 
Cassidy 2018ⱡ17 HCWLG3 South Africa Facility club ≤12 months 85.1% 86.0% +0.9% 
Meehan 2018a54 HCWLG11 South Africa Community based adherence 

club 
12-24 months 82.5%   

Beery 201850 HCWLG1 South Africa Youth care clubs ≤12 months 80.9% 84.0% -3.1% 
Manganye 201853 HCWLG10 South Africa Adherence club 12-24 months 94.9%   
Fox 2019*33 HCWLG7 South Africa Adherence clubs ≤12 months 89.5% 81.6% +7.9% 
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Source Model ID Country Model name Timing of 
outcome  

Differentiated model outcome (%) Conventional 
care model 

outcome (%) 

Difference 
(=DSD minus 
conventional) 

Limbada 201935 HCWLG9 Zambia Adherence 
clubs 

12-24 months 92.6%   

Roy 201856  HCWLG13 Zambia Urban adherence groups  ≤12 months 71.0%  42.0% 29.0% 
Lebelo 2019*§60 HCWLG16, 

HCWLG17 
South Africa 6 month-refill adherence 

clubs 
≤12 months 

97% 98% 
-1% 

Client led group        
Pasipamire 201942 CLG7 Eswatini Community ART groups ≤12 months 94.4%   
Kagimu 201844 CLG2 Uganda Community client led ART 

delivery 
≤12 months 100.0%   

Viral load<1000 copies/mm3       
Facility based individual model        
Havlir 201921 FBIM9 Kenya and 

Uganda 
Patient-centered streamlined 
care 

Unknown 79% 68% +9% 

Mdala 201825  FBIM13 Namibia Nurse-initiated management 
of ART 

Unknown 86.0%   

Cassidy 201817 FBIM3 South Africa Quick pick-up model 12-24 months 96.0% 91.0 % +5% 
Kaimal 201823 FBIM11 Uganda Pharmacy refill plus program ≤12 months 98.8%   
Nsumba 201927 FBIM15 Uganda Treatment failure 

management service 
Unknown 79.3%   

Mwila 201826 FBIM14 Zambia FBO based community ART 
delivery 

12-24 months 89.1% 83.8% +5.3% 

Out of facility based individual model  
   

 
Mothibi 201837 OFBIM9 DRC Community-based individual 

drug distribution 
≤12 months 98.5%   

Nwabueze 201841  OFBIM13 Nigeria Out-of-facility ART delivery  ≤12 months 100.0%   

Fox 2019*33 OFBIM5 South Africa 
Decentralized medication 
delivery 

≤12 months 
77.2% 74.3% 

+2.9% 

Geldsetzer 2018*14 OFBIM6 Tanzania ARV community delivery ≤12 months 90.3% 89.1% +1.2% 
Mwanda 201839  OFBIM11 Zambia DSD model for prisoners Unknown 91.7%   
Chibesakunda 201932 OFBIM2 Zambia Community ART centres  ≤12 months 90.4% 84.8% +5.6% 
Health care worker led group 

   
  

Finci 201851 HCWLG6 Mozambique Adherence club 12-24 months 81.0% 
 

 
Beery 201850 HCWLG1 South Africa Youth care clubs ≤12 months 75.0%   
Cassidy 201817 HCWLG2 South Africa Community club 12-24 months 98.0% 91.0% +7.0% 
Cassidy 201817 HCWLG3 South Africa Facility club 12-24 months 94.9% 91.0% +3.9% 
Lebelo 2019*§60 HCWLG16 

HCWLG17 
South Africa 6 month-refill adherence 

clubs 
≤12 months 97.8% 96.5% +1.3% 
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Source Model ID Country Model name Timing of 
outcome  

Differentiated model outcome (%) Conventional 
care model 

outcome (%) 

Difference 
(=DSD minus 
conventional) 

Fox 2019*33 HCWLG7 South Africa Adherence clubs ≤12 months 80% 79.6% +0.4% 
Client led group     

   
 

Kagimu 201844  CLG2 Uganda Community client led ART 
delivery 

≤12 months 100.0%   

Mwamba 201846  CLG4 Zambia Community adherence groups 
and dedicated VL clinic for 
unstable patients  

Unknown 27.8%   

Adherence        
Client led group        
Kagimu 201844 CLG2 Uganda Community client led ART 

delivery 
≤12 months 95.0%   

Prescription refill       
Avong 201831 OFBIM1 Nigeria Community pharmacy ART 

dispensing 
≤12 months 100.0%   

Fox 201852  HCWLG7 South Africa Adherence clubs ≤12 months 92.0% 88.0% +4% 
Okechukwu 201847 CLG6 Tanzania Community ART refill groups ≤12 months 97.9% 87.0% +10.9% 

 **Author calculated  
*Cluster Randomized Trial 
§ The comparator is a 2-month pick-up model in adherence clubs which is counted as a DSD model, rather than a SOC. However this manuscript was reported as having a comparator in the 
text. 
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Table 9. Clinical outcomes of DSD models with effect size estimates compared to conventional care 
 

Source  Model ID Country Model Name N Outcome Effect size Outcome definition 
  DSD 

model 
Conventional 

model 
Crude Adjusted  

Retention         
Pasipamire 
201942 

OFBIM14 Eswatini Comprehensive 
outreach 

918 90.8 - HR=0.68** 
(0.30 

to1.51) 

HR=0.58** 
(0.25 to 

1.35) 

Patient LTFU was defined as patients without 
recorded visit for 120 days or more before 
database closure. LTFU from care was time 
from enrolment to the composite endpoint of 
LTFU and death, regardless whether the 
outcome occurred while enrolled in the care 
model or in routine facility-based ART care. 
Retention was measured at 12 months 

 CLG7  Community 
ART groups 

918 94.4 - HR=1.0 
(reference) 

HR=1.0 
(reference) 

 HCWLG12  Treatment 
clubs 

918 94.4 - HR=1.07** 
(0.54 to 

2.08) 

HR=1.09** 
(0.54 to 

2.22) 
Fox 2019*33 OFBIM5 South Africa Decentralized 

medication 
delivery 

1,147 81.5 87.2 DID= −6.0% 
(−10.6% to 

−1.5%) 

DID=−5.9% 
(−12.5% to 

0.8%)a 

Retention in care at 12 months after eligibility 
defined as 100% - % attrition, with attrition as 
the sum of reported deaths, loss to follow-up, 
and transfers. Loss to follow-up was defined 
as failure to attend the clinic within 90 days of 
a scheduled appointment. 

 HCWLG7  Adherence 
clubs 

1,147 89.5 81.6 DID=7.4% 
(2.9% to 
11.9%) 

DID=8.3% 
(1.1% to 
15.6%)a 

Lebelo 2019*§60 HCWLG16
HCWLG17 

South Africa 6 month-refill 
adherence 
clubs 

2,150 97 98 - HR=1.47 
(0.79 to 

2.7)§ 

Retention was defined as any visit within 3-
months of the 12- 
month scheduled appointment 

Roy 201856  HCWLG13 Zambia Urban 
adherence 
groups  

1,096 71.0 42.0 RR=1.7 
(1.32 to 
2.22)** 

- Cumulative incidence of the first late drug 
pick-up at 12 months used as a proxy for 
retention** 

Viral load<1000 copies/mm3         
Havlir 2019*21 FBIM9 Kenya and 

Uganda  
Patient-
centered 
streamlined 
care 

186,35
4 

79 68 - PR 
(prevalence 
ratio) =1.15 

(1.11 to 
1.20)c 

Viral suppression defined 
as HIV RNA <500 copies per milliliter at 3 
years (cross-sectional measurement)  
 

Van Rompaeyⱡ  CLG11 Mozambique Community 
adherence 
groups 

15,457 - - uOR=1.16¥  Viral suppression defined 
as HIV RNA <75 copies per milliliter. Time of 
follow-up is unclear.  

Fox 2019*33 HCWLG7 South Africa Adherence 
clubs 

1,147 80 79.6 DID= 3.1% 
(−3.8% to 

10.0%) 

DID= 3.8% 
(−6.9% to 
14.4%)a 

Viral suppression (<400 copies/mL) at 12 
months after eligibility 
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Source  Model ID Country Model Name N Outcome Effect size Outcome definition 
  DSD 

model 
Conventional 

model 
Crude Adjusted  

 OFBIM5  Decentralized 
medication 
delivery 

1,266 77.2 74.3 DID= −0.5% 
(−7.5% to 

6.6%) 

DID= −1.0% 
(−12.2% to 

10.1%)a 

 

Geldsetzer 
2018*14 

OFBIM6 Tanzania ARV 
community 
delivery 

2,172 90.3 89.1 RR=1.12 
(0.80 to 
1.59)** 

RR=1.00 
(0.74 to 
1.35)**b 

Viral load ≥1000 copies/mL** at 6 months  
 

Prescription refill        
Fox 201852 HCWLG7 South Africa Adherence 

clubs 
579 92.0 88.0 DiD=6.7% 

(3.4% to 
10.4%) 

DiD=7.5% (-
1.3% to 
16.2%)a 

Proportion of patients who picked up 
medication within four months of enrolling in 
the intervention. 

**Author calculated  
* Cluster Randomized Trial 
§ The model compares 6-month dispensing adherence clubs to 2-month dispensing adherence clubs, not the SOC 
¥ Only the effect estimates were reported  
ⱡ Not reported in Table 8 since the source document did not provide actual viral load suppression rates, rather the unadjusted ORs only.  
a Cluster and covariate adjusted  
b Adjusted for baseline viral load, CD4 count, age and sex 
c Adjusted for incomplete measures of HIV serostatus and HIV RNA with the use of individual-level targeted maximum likelihood estimation (adjustment variables included sex, age group, marital status, educational 
level, occupation, alcohol use, household wealth, mobility, previous HIV testing, and care status). 
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Table 10. Acceptability of differentiated service delivery models 
 

Model 
category 

Advantages and facilitators to 
implementation  

Disadvantages and barriers to 
implementation  

Models mentioning 
these issues 

Facility 
based 
individual 
models 

• Reduced wait time for 
patients,16 

• Reduced travel cost and 
time spent on treatment,30  

• Reduced workload on 
health workers,16,30  

• Facility decongestion16,22  
• Improved/maintained 

adherence,16 
• Overall patient satisfaction 

with clinic services16  

• Frequent drug stock-outs30 
• Inconsistent implementation among 

facilities,30 
• Lack of information on model 

implementation among health 
workers,22  

• Inadvertent disclosure due to 
possessing large volumes of 
medication,15  

• Patient concerns on medication 
storage and safety15  

FBIM19 
FBIM20 
FBIM10 
FBIM1 
FBIM16  
FBIM2 

Out of 
facility 
based 
individual 
models 

 
• Small percentage of patients 

reported a missing dose because 
their medication was not delivered 
at home34 

OFBIM6 
OFBIM8 
  

Client led 
groups 

• Improved group and social 
support,30 

• Facility decongestion and 
higher quality of care for 
unstable patients,45 

• More time spent for 
patient data compilation 
and viral load testing to 
improve monitoring,45 

• Reduced transport costs,45 
• Adherence and defaulter 

tracing for improved 
retention45 

• Patient privacy and confidentiality 
concerns,30 

• Interpersonal conflicts among 
patients,30  

• Patients’ lack of 
understanding/clarity regarding how 
models should work,30  

• Stigma due to disclosure45 

CLG9 
CLG3 
CLG5 

Healthcare 
worker led 
groups 

• Reduced wait times for 
patients,58,59  

• Facility decongestion and 
reduction of provider 
burden,55 

• Promising health 
outcomes,58 

• Especially convenient for 
patients who work,56 

• Reduced stigma and group 
support,55–57,59  

• Flexibility to pick-up ARTs 
after the appointment 
date(grace period)59   

• Staff shortage,57  
• Lack of compensation for staff 

working off-hours,56,57 
• ART storage and infrastructure 

(space) concerns,57 
• Labor intensive for staff,55 
• Patient concern on needing to find 

members to join their group48 
• Patient concern on inadvertent 

status disclosure48 
• Lack of clarity on eligibility criteria59 
• Patient concern about infrequent 

clinician visits59  
• Lack of clarity on the rationale for 

referral back to the standard of 
care59   

HCWLG15 
HCWLG14 
HCWLG13 
HCWLG16 
HCWLG11 
HCWLG9  

 
A number of sources surveyed patients enrolled in DSD models about their satisfaction with their 
model. While few offered comparisons with conventional care—and stable patients who have 
already achieved viral suppression may well be satisfied with whatever care is offered—most survey 
respondents express a high level of satisfaction with their DSD model (Table 11). 
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Table 11. Patient satisfaction with or preference for DSD models 
 

Source  Model 
ID 

Country Model name Satisfaction metric or 
model to which DSD is 
preferred  

% of 
patients 

reporting 
satisfaction 

with DSD 
model 

% of patients 
reporting that 
they prefer the 

DSD model 

Facility based individual model   
Obunga 
201828  

FBIM16 Kenya Facility fast 
track  

Compared to community adherence 
group 

84.7% 

Out of facility based individual model    
Geldsetzer 
201814 

OFBIM6 Tanzania ARV community 
delivery 

% patients who were 
"satisfied" or "very 
satisfied" with ARV 
community delivery 

96.9%  

Francis 
201734 

OFBIM6 Tanzania Home-based 
delivery 

Compared to 
conventional care 

 86.0% 

Limbada 
201835 
 

OFBIM8 Zambia Home-based 
delivery 

Compared to 
adherence club or 
conventional care 

 70.5% 

Healthcare worker led group      
Limbada 
201835 
 

HCWLG9 Zambia Adherence 
clubs 

Compared to home-
based delivery or 
conventional care 

 15.4% 

Client led group    
Mwamba 
201846 

CLG4 Zambia Community 
adherence 
groups  

Compared to 
conventional care 

 89.6% 

Obunga 
201828 

CLG5 Kenya Community 
adherence 
groups 

Compared to facility 
fast track  

 15.3% 

DISCUSSION 
 
 
We systematically reviewed and synthesized the current evidence related to outcomes of 
differentiated service delivery models for HIV treatment in sub-Saharan Africa between 2016 and 
2019. While we identified 47 sources that described one or more outcomes of 63 different models in 
14 countries, only a handful compared the alternative models to conventional care or to one 
another, making it impossible to draw strong conclusions about the impacts of models on various 
outcomes. Instead, the studies included reflected tremendous heterogeneity of outcomes assessed 
and evaluation methods, in addition to the diversity inherent in the models themselves. Because of 
this heterogeneity, and the highly variable quality, size, and scope of the studies included, we opted 
to present outcomes individually for each model, stratified by model category and outcome, rather 
than to estimate aggregate statistics. This report, in combination with our parallel review of 
unpublished (gray) sources, illustrates the universe of differentiated service delivery between 2016 
and 2019 and summarizes what is known about DSD model outcomes, thereby helping to identify 
major gaps and inconsistences in the knowledge base.  
 
Model design 
 

 Although decentralizing service delivery and locating services closer to patients is assumed to be 
common among DSD models, only about 10% of the models described eschewed facility-based 
services entirely, delivering all care outside the facility. The rest were evenly divided between 
facility-only models and mixed facility/community models. Clinicians, rather than lay staff, 
continued to provide the vast majority of services, regardless of service delivery location. 

DISCUSSION  
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 Similarly, the number of healthcare system interactions required by most models was not 

substantially less than is common in conventional care. Of the models that reported the number 
of clinic visits and DSD interactions required per year, 60% fell into the 4-8 interactions per year 
range. In view of constraints on the duration of dispensing intervals that most models faced until 
very recently, it is not surprising that most models required at least four interactions for 
medication refills per year. This does suggest that current DSD models remain more intense in 
their resource utilization than may be expected, which may limit the ability for reduction in costs 
and increased capacity at the facility level. 

 
 The vast majority (some 85%) of the models in this review were limited to adult patients already 

meeting criteria for “stability,” which typically included viral suppression and at least 6 months, 
if not 12, on ART. A small number of models (13%) were designed for adolescents, advanced 
disease patients, pregnant or post-partum women, or children, but these are the exceptions to 
the rule. 

 
Coverage and uptake 
 

 Because most of the sources included in the review were targeted evaluations of specific DSD 
models, we found few reports of population coverage or uptake, as defined earlier in the report. 
We will thus not attempt to draw any quantitative conclusions about these outcomes. 

 
 A key determinant of coverage appears to be, not surprisingly, the status of the model in 

national guidelines. Models such as decentralized medication delivery through the CCMDD in 
South Africa and six-month dispensing in Ethiopia are mandated by guidelines and have wide 
coverage, while bespoke models such as home-based ART delivery and high viral load clinics are 
limited to implementing partners’ catchment areas. Implementing partners may thus be 
important in piloting differentiated models, providing evidence for their efficacy and advocating 
for their scale-up, but government support and incorporation into guidelines will determine 
overall coverage. 
 

 No sources reported the proportion of all ART patients who met eligibility criteria for the DSD 
model(s) described, and only one mentioned the fidelity with which eligibility criteria were 
applied. 
 

 For the few models that reported uptake, most eligible patients participated in a DSD model if 
given the opportunity. 

 
Treatment outcomes 
 

 The most frequently reported outcomes were those pertaining to HIV treatment itself: retention 
in care, viral suppression, adherence, and medication refill rates. Unfortunately, most of these 
outcomes were reported without a conventional care comparison. Comparative data were 
provided for only 39% of models for which a treatment outcome was reported. 

 
 For those models that did provide a comparison with conventional care, retention in care in DSD 

models was generally within 5% of that in conventional care, with a few exceptions that 
reported much better retention. Similarly, viral suppression was generally slightly higher in the 
DSD models. We did not expect to see a marked improvement in clinical impact (retention or 
viral suppression) given that most DSD models are limited to stable adults. For both of these 
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outcomes, however, effect sizes from the few sources that reported them varied widely, from 
slightly worse than conventional care to moderately better.  

 
Costs and feasibility  
 

 Despite the widespread expectation that DSD models will be cost-saving to providers, we found 
little data to support this contention. There is in particular a dearth of primary, cohort-based 
research that estimates the cost of implementation, rather than guidelines. 

 
 Two studies suggest a substantial reduction in the patient burden on providers as a result of DSD 

models, though no information is provided about the extent to which this reduced burden 
resulted in greater healthcare quality or capacity. 

 
 Implementation feasibility was not addressed in any of the sources included in the review.  

 
Acceptability 
 

 When asked, most patients expressed satisfaction with their DSD models and/or preferred the 
alternative model to conventional service delivery. Individual models in Kenya and Zambia were 
preferable as compared to group models.28,36  
 

 It is likely that evidence on acceptability is particularly prone to both publication and survivor 
bias, as patients who were not satisfied with a different model of care were likely to have exited 
it prior to being surveyed, and models that did not achieve a reasonable level of patient 
satisfaction may be less present in the literature than those that did. 

 
Limitations 
 
As is evident from the discussion above, this review had many limitations. While we believe that our 
search of the peer-reviewed, published literature and abstracts was thorough, the lack of standard 
terminology for describing DSD models hampered the creation of precise search strings, and it is 
possible that some sources were missed. More important, the extreme heterogeneity of the sources 
that did meet inclusion criteria rendered unconstructive any attempt to aggregate results or produce 
summary statistics. This heterogeneity manifested itself in multiple ways. The topic itself was highly 
diverse, by definition. Evaluation methods ranged from single-site, single-arm observational cohorts 
to large randomized trials. The majority of sources did not provide comparisons with conventional 
care, and metrics for assessing outcomes varied widely and were in many cases poorly defined. 
While we sought common themes and trends in the results, and noted any we found in this report, it 
was not possible to draw strong conclusions from this literature. 
 
Research gaps 
 
Despite these limitations, this report provides a comprehensive picture of existing evidence about 
DSD models for HIV treatment in sub-Saharan Africa in the years since widespread adoption of 
universal treatment eligibility. It also points to priorities for research going forward and identifies 
key gaps in research methods and in the evidence base. We conclude by drawing attention to a few 
of these. 
 

 DSD models operate within an overall HIV treatment program, but only one of the sources 
included here looked at the impact of the model(s) on broader, facility- or community-level 
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service delivery, including what happens to ART patients not eligible for or not enrolled in DSD 
models.29 
 

 There are almost no empirical estimates of the costs to providers of DSD models to when 
implemented routinely and at scale. 

 
 Most DSDs are still in a relatively nascent stage and we aimed to include only the most recent 

data on DSD impact in this review. However, in the long term, it is critical to know what happens 
to retention and viral suppression three, five, or ten years after entry into a DSD model. None of 
the models explicitly address transitions of patients to second line therapy, procedures for 
patients who become virally detectable, or procedures for transfers among models of care.  
 

 Many models are designed and implemented by external partners that provide additional 
resources, ranging from technical assistance and training to payment of wages and transport 
costs. Existing research does not place the DSD models into the context of public sector care or 
scale-up if (or when) partner resources are no longer available. 

 
 Many of the gaps in research stem from the fact that DSD are poorly integrated into routine 

medical records and systems, in particular when any of the services occur outside of the health 
care facility. As a result standardized reporting is poor and any rigorous, representative research 
is costly and time consuming, 
 

 Finally, as mentioned above, most of the DSD models described here came into being before the 
advent of policies allowing (or requiring) the six-month dispensing of ARVs to stable patients. 
The anticipated benefits of some of the current models will diminish once patients are required 
to collect medications only twice a year. Future research focusing on the implications of six-
month dispensing policies would be of value. 
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SUPPLEMENTARY TABLES 
 
Supplementary Table 1. Search strategy 
 

Web of science 
#1 TS=(Africa South of the Sahara OR Sub-Saharan Africa OR Subsaharan Africa OR Africa, Sub- 

Saharan) 
  
#2 

 
TS=(HIV Seropositiv* OR Seropositiv* HIV OR Seropositiv*, HIV OR AIDS Seropositiv* OR 
Seropositiv*, AIDS OR Anti-HIV Positiv* OR Anti HIV Positiv* OR HTLV-III Seropositiv* OR HTLV III 
Seropositiv* OR HIV Seroconversion* OR Seroconversion*, HIV OR HTLV-III Seroconversion* OR 
HTLV III Seroconversion* OR Seroconversion*, HTLV-III OR AIDS Seroconversion* OR 
Seroconversion*, AIDS OR HIV Antibody Positivity OR Antibody Positivities, HIV OR Antibody 
Positivity, HIV OR HIV Antibody Positivities OR Positivities, HIV Antibody OR Positivity, HIV 
Antibody OR HIV Infections OR HIV Infection OR Infection, HIV OR Infections, HIV OR HTLV-III-
LAV Infections OR HTLV III LAV Infections OR HTLV-III-LAV Infection OR Infection, HTLV-III-LAV 
OR Infections, HTLV-III-LAV OR T-Lymphotropic Virus Type III Infections, Human OR T 
Lymphotropic Virus Type III Infections, Human OR HTLV-III Infections OR HTLV III Infections OR 
HTLV-III Infection OR Infection, HTLV-III OR Infections, HTLV-III OR HIV Coinfection OR 
Coinfection, HIV OR Coinfections, HIV OR HIV Coinfections)  

 

#3 TS=(Anti-HIV Agents OR Agents, Anti-HIV OR Anti HIV Agents OR Anti-AIDS Agents OR Agents, 
Anti-AIDS OR Anti AIDS Agents OR Anti-HIV Drugs OR Anti HIV Drugs OR Drugs, Anti-HIV OR AIDS 
Drugs OR Drugs, AIDS OR Anti-AIDS Drugs OR Anti AIDS Drugs OR Drugs, Anti-AIDS OR 
antiretroviral therap* OR Antiretroviral Therap*, Highly Active OR Highly Active Antiretroviral 
Therapy OR HAART) 

#4 
 
#3 AND #2 AND #1  

 

#5 
 
TS=(Drug Evaluation OR Drug Evaluations OR Evaluation, Drug OR Evaluations, Drug OR 
Evaluation Studies, Drug OR Drug Evaluation Studies OR Drug Evaluation Study OR Evaluation 
Study, Drug OR Studies, Drug Evaluation OR Study, Drug Evaluation OR Drug Approval OR 
Approval, Drug OR Approvals, Drug OR Drug Approvals OR Food and Drug Administration Drug 
Approval OR Drug Approval Process OR Approval Process, Drug OR Approval Processes, Drug OR 
Drug Approval Processes OR Process, Drug Approval OR Processes, Drug Approval OR New Drug 
Approval Process OR New Drug Approval OR Approval, New Drug OR Approvals, New Drug OR 
Drug Approval, New OR Drug Approvals, New OR New Drug Approvals OR Food and Drug 
Administration Drug Approval Process OR "Clinical Trials" OR "Clinical Trial")  

 

#6 #4 NOT #5 
#7 #4 NOT #5 Timespan=2016-2018 

 
Embase 

#1 'africa south of the sahara'/exp OR 'africa south of the sahara' OR 'black africa' OR 'sub saharan 
africa' OR 'subsaharan africa' 

#2 'human immunodeficiency virus infection'/exp OR 'hiv infection' OR 'hiv infections' OR 'human 
immunodeficiency virus infection' OR 'hiv seropositivity' OR 'human immunodeficiency virus 
encephalopathy' 

#3 'anti human immunodeficiency virus agent'/exp OR 'anti hiv agent' OR 'anti hiv agents' OR 'anti 
human immunodeficiency virus agent' OR 'anti-hiv agents' OR 'highly active antiretroviral 
therapy'/exp OR 'haart' OR 'antiretroviral therapy, highly active' OR 'highly active antiretroviral 
theraphy'  
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#4 'drug screening'/exp OR 'assay, subrenal capsule' OR 'drug evaluation' OR 'drug scanning' OR 'drug 
screening' OR 'drug screening assays, antitumor' OR 'drug screening assays, antitumour' OR 'drug 
testing' OR 'drug trial' OR 'pharmaceutical screening' OR 'screening, drug' OR 'testing, drug' OR 
'tumour stem cell assay' OR 'xenograft model antitumor assays' OR 'xenograft model antitumour 
assays' 

#5 #1 AND #2 AND #3  
#6 #4 NOT #5 
#7 #5 NOT #4 
#8 #5 NOT #4 AND [2016-2018]/py 

Pubmed 
 (((("Africa South of the Sahara"[Mesh] OR Sub-Saharan Africa OR Subsaharan Africa OR Africa, 

Sub-Saharan)) AND ((((("HIV Seropositivity"[Mesh] OR HIV Seropositivities OR Seropositivities, HIV 
OR Seropositivity, HIV OR AIDS Seropositivity OR AIDS Seropositivities OR Seropositivities, AIDS OR 
Seropositivity, AIDS OR Anti-HIV Positivity OR Anti HIV Positivity OR Anti-HIV Positivities OR 
Positivities, Anti-HIV OR Positivity, Anti-HIV OR HTLV-III Seropositivity OR HTLV III Seropositivity 
OR HTLV-III Seropositivities OR Seropositivities, HTLV-III OR Seropositivity, HTLV-III OR HIV 
Seroconversion OR HIV Seroconversions OR Seroconversion, HIV OR Seroconversions, HIV OR 
HTLV-III Seroconversion OR HTLV III Seroconversion OR HTLV-III Seroconversions OR 
Seroconversion, HTLV-III OR Seroconversions, HTLV-III OR AIDS Seroconversion OR AIDS 
Seroconversions OR Seroconversion, AIDS OR Seroconversions, AIDS OR HIV Antibody Positivity 
OR Antibody Positivities, HIV OR Antibody Positivity, HIV OR HIV Antibody Positivities OR 
Positivities, HIV Antibody OR Positivity, HIV Antibody)) OR ("HIV Infections" [Mesh] OR HIV 
Infection OR Infection, HIV OR Infections, HIV OR HTLV-III-LAV Infections OR HTLV III LAV 
Infections OR HTLV-III-LAV Infection OR Infection, HTLV-III-LAV OR Infections, HTLV-III-LAV OR T-
Lymphotropic Virus Type III Infections, Human OR T Lymphotropic Virus Type III Infections, Human 
OR HTLV-III Infections OR HTLV III Infections OR HTLV-III Infection OR Infection, HTLV-III OR 
Infections, HTLV-III OR HIV Coinfection OR Coinfection, HIV OR Coinfections, HIV OR HIV 
Coinfections))) AND ((("Anti-HIV Agents"[Mesh] OR Agents, Anti-HIV OR Anti-HIV Agents OR Anti-
AIDS Agents OR Agents, Anti-AIDS OR Anti AIDS Agents OR Anti-HIV Drugs OR Anti HIV Drugs OR 
Drugs, Anti-HIV OR AIDS Drugs OR Drugs, AIDS OR Anti-AIDS Drugs OR Anti AIDS Drugs OR Drugs, 
Anti-AIDS OR "antiretroviral therapy"[TIAB])) OR ("Antiretroviral Therapy, Highly Active"[Mesh] 
OR Highly Active Antiretroviral Therapy OR HAART))))) NOT (((("Drug Evaluation"[Mesh] OR Drug 
Evaluations OR Evaluation, Drug OR Evaluations, Drug OR Evaluation Studies, Drug OR Drug 
Evaluation Studies OR Drug Evaluation Study OR Evaluation Study, Drug OR Studies, Drug 
Evaluation OR Study, Drug Evaluation)) OR ("Drug Approval"[Mesh] OR Approval, Drug OR 
Approvals, Drug OR Drug Approvals OR Food and Drug Administration Drug Approval OR Drug 
Approval Process OR Approval Process, Drug OR Approval Processes, Drug OR Drug Approval 
Processes OR Process, Drug Approval OR Processes, Drug Approval OR New Drug Approval Process 
OR New Drug Approval OR Approval, New Drug OR Approvals, New Drug OR Drug Approval, New 
OR Drug Approvals, New OR New Drug Approvals OR Food and Drug Administration Drug 
Approval Process)) OR ("Clinical Trials as Topic"[Mesh] OR Clinical Trial as Topic 

 
Conference Abstract Databases / Books Reviewed 
• International AIDS Society (IAS) 2016,2017,2018, 2019 
• Conference on Retroviruses and Opportunistic Infections (CROI) 2016,2017,2018, 2019 
• South African AIDS Conference (SAAIDS) 2017 
• Southern African HIV Clinicians Society (SAHIVSOC) 2016,2018 
• European AIDS Conference (EACS) 2017 
• INTEREST Conference 2016,2017,2018 
• Zambia Health Research Conference (ZHRC) 2018 
• Asia Pacific AIDS & Co-infections Conference (APACC) 2016, 2017  
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• International Conference on AIDS and STI’s in Africa (ICASA) 2017  
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Supplementary Table 2. Summary of reasons for exclusions 
 

  Articles Abstracts Total 
Documents excluded N=91 N=90 N=181 
Reason for exclusion, n (%)             
Study time period 55 (60%) 18 (20%) 73 (40%) 
Incomplete data 2 (2%) 30 (33%) 32 (18%) 
Study population type 4 (4%) 24 (27%) 28 (15%) 
Study design 11 (12%) 3 (3%) 14 (8%) 
Not a DSD model 11 (12%) 3 (3%) 14 (8%) 
Publication type 7 (8%) 0 (0%) 7 (4%) 
Study setting 0 (0%) 6 (7%) 6 (3%) 
Included in a full article review 0 (0%) 4 (4%) 4 (2%) 
Duplicate data 0 (0%) 2 (2%) 2 (1%) 
Study retracted 1 (1%) 0 (0%) 1 (1%) 
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Supplementary Table 3. PRISMA checklist* 
 
PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 
checklist: recommended items to address in a systematic review protocol**  

Section and 
topic 

Item 
No 

Checklist item   (Page 
No.#) 

ADMINISTRATIVE INFORMATION  
Title:    

 
Identification 

1a Identify the report as a protocol of a systematic review 1 

 Update 1b If the protocol is for an update of a previous systematic review, 
identify as such 

1 

Registration 2 If registered, provide the name of the registry (such as PROSPERO) 
and registration number 

2 

Authors:    
 Contact 3a Provide name, institutional affiliation, e-mail address of all protocol 

authors; provide physical mailing address of corresponding author 
1 

 
Contributions 

3b Describe contributions of protocol authors and identify the 
guarantor of the review 

8 

Amendments 4 If the protocol represents an amendment of a previously 
completed or published protocol, identify as such and list changes; 
otherwise, state plan for documenting important protocol 
amendments 

7 

Support:    

 Sources 5a Indicate sources of financial or other support for the review 8 

 Sponsor 5b Provide name for the review funder and/or sponsor  
 Role of 
sponsor or 
funder 

5c Describe roles of funder(s), sponsor(s), and/or institution(s), if any, 
in developing the protocol 

 

INTRODUCTION  
Rationale 6 Describe the rationale for the review in the context of what is 

already known 
3 

Objectives 7 Provide an explicit statement of the question(s) the review will 
address with reference to participants, interventions, comparators, 
and outcomes (PICO) 

3-4 

METHODS  
Eligibility criteria 8 Specify the study characteristics (such as PICO, study design, 

setting, time frame) and report characteristics (such as years 
considered, language, publication status) to be used as criteria for 
eligibility for the review 

4-5 

Information 
sources 

9 Describe all intended information sources (such as electronic 
databases, contact with study authors, trial registers or other grey 
literature sources) with planned dates of coverage 

5 

Search strategy 10 Present draft of search strategy to be used for at least one 
electronic database, including planned limits, such that it could be 
repeated 

5 and 
Appendix-

A 
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Study records:    
 Data 
management 

11a Describe the mechanism(s) that will be used to manage records 
and data throughout the review 

6 

 Selection 
process 

11b State the process that will be used for selecting studies (such as 
two independent reviewers) through each phase of the review 
(that is, screening, eligibility and inclusion in meta-analysis) 

6 

 Data 
collection 
process 

11c Describe planned method of extracting data from reports (such as 
piloting forms, done independently, in duplicate), any processes for 
obtaining and confirming data from investigators 

7 

Data items 12 List and define all variables for which data will be sought (such as 
PICO items, funding sources), any pre-planned data assumptions 
and simplifications 

7 

Outcomes and 
prioritization 

13 List and define all outcomes for which data will be sought, 
including prioritization of main and additional outcomes, with 
rationale 

4 

Risk of bias in 
individual 
studies 

14 Describe anticipated methods for assessing risk of bias of individual 
studies, including whether this will be done at the outcome or 
study level, or both; state how this information will be used in data 
synthesis 

7 

Data synthesis 15a Describe criteria under which study data will be quantitatively 
synthesized 

7 

15b If data are appropriate for quantitative synthesis, describe planned 
summary measures, methods of handling data and methods of 
combining data from studies, including any planned exploration of 
consistency (such as I2, Kendall’s τ) 

 

15c Describe any proposed additional analyses (such as sensitivity or 
subgroup analyses, meta-regression) 

 

15d If quantitative synthesis is not appropriate, describe the type of 
summary planned 

 

Meta-bias(es) 16 Specify any planned assessment of meta-bias(es) (such as 
publication bias across studies, selective reporting within studies) 

7 

Confidence in 
cumulative 
evidence 

17 Describe how the strength of the body of evidence will be assessed 
(such as GRADE) 

7 

* The page numbers in this table reference the systematic review protocol published at PROSPERO CRD42019118230 
 
** It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration 
(cite when available) for important clarification on the items. Amendments to a review protocol should be tracked and 
dated. The copyright for PRISMA-P (including checklist) is held by the PRISMA-P Group and is distributed under a 
Creative Commons Attribution Licence 4.0.  
 
From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred 
reporting items for systematic review and meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 
2015 Jan 2;349(jan02 1):g7647.12  
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Supplementary Table 4. Original source documents and models 
 

Model codes Source Country Models reported Study Design Follow-
up 
period 

Cohort 
Size 

Population eligible Outcomes Reported 

FBIM1 Assefa 2018 Ethiopia Six-month appointment spacing model Cohort 6 13030 Stable adults (≥18) Coverage, uptake, 

acceptability 

FBIM2 Attah 2018 Nigeria Multi-month scripting Cohort 9 49,680 Stable adults (≥18) Coverage, cost, 

acceptability  

HCWLG1 Beery 2018 South Africa Youth care clubs Cohort 12 589 Adolescents (12-24), 

no stability criteria 

Cost, treatment 

outcome, acceptability 

HCWLG2; 

HCWLG3; 

FBIM3 

Cassidy 2018 South Africa Quick pick-up model (QPUP); community club; facility 

club 

Cohort 12 4753 Stable adults (≥18) Treatment outcome 

OFBIM2 Chibesakunda 

2019 

Zambia Community ART centres Cohort 28 7037 Not reported Treatment outcome 

OFBIM3; 

FBIM4; 

FBIM5; 

CLG1; 

HCWLG4 

Chitiyo 2019 Zimbabwe Community adherence groups (CARGs); club refill model; 

fast track model; family member refill model; outreach 

refill model 

Cross-

sectional 

NA 56509 Stable adults (≥18) Coverage 

FBIM6; 

FBIM7; 

OFBIM4; 

HCWLG5 

Davey 2018 South Africa Spaced and fast lane appointments; adherence clubs; 

central chronic medicine dispensing and distribution 

(CCMDD); other facility-based pick-up model 

Cohort 16 262534 Stable adults (≥18) Coverage, treatment 

outcome 

HCWLG6 Finci 2018 Mozambique Adherence clubs Cohort 24 687 Stable adults (≥18) Treatment outcome 

HCWLG7 Fox 2018a South Africa Adherence clubs RCT 4 569 Stable adults (≥18) Treatment outcome 

OFBIM6 Francis 2017 Tanzania ART home delivery Mixed 

Methods 

NA 1572 Stable adults (≥18) Treatment outcome, 

acceptability, feasibility 

FBIM8 Fusire 2018 Zimbabwe Multi-month scripting and dispensing Cohort 6  30 sites Stable adults (≥18) Coverage 

FBIM10 Jere 2018 Zambia Facility fast track (FFT) Qualitative NA  6 FGD;8 

IDI  

Stable adolescents 

and adults (≥14) 

Acceptability 

CLG2 Kagimu 2018 Uganda Community client led ART delivery (CCLAD) for FSWs Cohort 12 14 Stable, adult (≥18) 

FSWs 

Treatment outcome 

FBIM11 Kaimal 2017 Uganda Pharmacy refill plus program (PRPP) Cross-

sectional 

NA 624 Stable adults (≥18) Treatment outcome 

FBIM12 Kemerhe 2018 DRC ART support group; community-based point of ART 

distribution (PoDi+); fast-track ART refill circuit 

Cohort 12 974 Stable adults (≥18) Cost, treatment 

outcome 

OFBIM8 Limbada 2018 Zambia Home-based delivery; adherence clubs RCT 24 5252 Stable adults (≥18) Acceptability 

OFBIM8 Limbada 2019 Zambia Home-based delivery; adherence 

clubs 

RCT 18 2493 Stable adults (≥18) Treatment outcome 

HCWLG10 Manganye 2018 South Africa Adherence club Cohort 18 141269 Stable adults (≥18) Treatment outcome 
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Model codes Source Country Models reported Study Design Follow-
up 
period 

Cohort 
Size 

Population eligible Outcomes Reported 

CLG3 Mashungu 2018 Zimbabwe Community ART refill groups Qualitative NA  20 KII;20 

FGD  

Stable adults (≥18) Acceptability 

FBIM13 Mdala 2018 Namibia Nurse-initiated management of ART Cohort 24 18367 Adults (≥18), no 

stability criteria 

Coverage, treatment 

outcome 

HCWLG11 Meehan 2018a South Africa Community based adherence club Cohort 24 465 Stable adults (≥18) Treatment outcome 

HCWLG11 Meehan 2018b South Africa Community based adherence club Cross-

sectional 

NA 59 

patients + 

20 HCW 

Stable adults (≥18) Acceptability 

CLG5;FBIM16 Obunga 2018 Kenya Facility fast track (FFT); Community-based ART group 

(CAG) 

Cohort 9 3110 Stable adults (≥18) Coverage, acceptability 

OFBIM9 Mothibi 2018 DRC Community-based individual drug distribution (PODI) Cohort 10 1484 Stable adults (≥18) Treatment outcome 

OFBIM10 Mulenga 2019 Zambia Community 

pharmacy dispensation 

Cohort 6 237 Stable adults (≥18) Treatment outcome 

HCWLG13 Mwamba 2018a Zambia Urban adherence groups (UAG) Qualitative NA  15 FGD;18 

IDI  

Stable adults (≥18) Acceptability 

CLG4 Mwamba 2018b Zambia Community adherence groups (CAG) and viral load clinic Cohort 12 386 Unstable adults and 

adolescents 

Uptake, treatment 

outcome 

OFBIM11 Mwanda 2018 Zambia DSD model for prisoners Cohort 48 241 Adult (≥18) 

prisoners, no 

stability criteria 

Treatment outcome 

FBIM14 Mwila 2018 Zambia FBO based community ART delivery Cohort 24 5014 n.a Coverage, treatment 

outcome 

OFBIM12 Nga 2018 Cameroon Community-based delivery of ARVs Cohort 15 11701 Stable adults (≥18) Coverage, feasibility 

FBIM 15 Nsumba 2019 Uganda Treatment failure management service Cohort NA 862 Unstable patients, 

age limits not 

reported 

Treatment outcome  

OFBIM13 Nwabueze 2018 Nigeria Out-of-facility ARV delivery Cohort 12 283 Stable adults (≥18) Treatment outcome 

CLG6 Okechukwu 2018 Tanzania Community ART refill groups Cohort 6 13372 Stable adults (≥18) Treatment outcome 

CLG10 Roy 2017 Zambia Community adherence groups (CAG) Cross-

sectional 

NA 603 Stable adults (≥18) Uptake, acceptability 

HCWLG13 Roy 2018 Zambia Urban adherence groups (UAG) Cohort 12 1096 Stable adults (≥18) Uptake, treatment 

outcome, acceptability 

OFBIM15 Tchissambou 

2018 

DRC Community ART distribution center (PODI) Cohort 12 2027 Stable adults and 

adolescents (>15) 

Treatment outcome 

HCWLG16; 

HCWLG17 

Lebelo 2018 South Africa 6 month-refill adherence clubs; 2 month-refill adherence 

clubs 

RCT 28 2150 Stable adults (≥18) Treatment outcome 

CLG11 Van Rompaey 

2019 

Mozambique Community adherence groups Cohort NA 15457 Stable adults (≥18) Treatment outcome 

OFBIM1 Avong 2018 Nigeria Community pharmacy ART dispensing Cohort 12 295 Stable adults (≥18) Treatment outcome 
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Model codes Source Country Models reported Study Design Follow-
up 
period 

Cohort 
Size 

Population eligible Outcomes Reported 

HCWLG7;OFBI

M5 

Fox 2019 South Africa Adherence clubs and decentralized medication delivery  RCT 18 1147 Stable adults (≥18) Treatment outcome 

OFBIM6 Geldsetzer 2018 Tanzania ARV community delivery RCT 17 2172 Stable adults (≥18) Uptake, cost, treatment 

outcome, acceptability 

FBIM9 Havlir 2019 Kenya and 

Uganda 

Patient-centered streamlined care RCT 36 186354 Adults (≥18), no 

stability criteria 

Treatment outcome 

OFBIM14; 

CLG7; 

HCWLG12 

Pasipamire 2018 Swaziland Community ART groups; Comprehensive outreach; 

Treatment clubs 

Cohort 18 918 Stable adults (≥18) Treatment outcome 

FBIM17; 

FBIM18; 

CLG8 

Prust 2017 Malawi Multi-month scripting (MMS); fast-track refills 

(FTRs);Community ART groups (CAGs) 

Mixed 

Methods 

NA 75364 Stable adults (≥18) Coverage, cost, uptake 

FBIM19; 

FBIM20; 

CLG9 

Prust 2018 Malawi Multi-month scripting (MMS); Fast-track refills (FTRs); 

Community ART groups (CAGs) 

Qualitative NA  32 IDI;30 

FGD  

Stable adults (≥18) Acceptability 

HCWLG14 Trafford 2018 South Africa Adherence clubs Qualitative NA 28 Stable post-partum 

adult women (≥18) 

Acceptability 

HCWLG15 Venables 2019 South Africa Patient experiences of ART adherence clubs in 

Khayelitsha and Gugulethu, Cape Town, South Africa: A 

qualitative study 

Qualitative NA 88 FGD + 

47 IDI 

Stable adults (≥18)) Acceptability 
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Supplementary Table 5. Detail on treatment outcomes reported in the source documents  
 

Source Model ID Country Model name DSD 
(%) 

Conventional care 
(%) 

RETENTION (%)    
Timing unknown or 
cross-sectional 

≤ 12 months 12-24 months  

Facility based individual 
model        

Kemerhe 201824 FBIM12 DRC Fast-track ART refill  96.0 (312/325)a  - 

Cassidy 201817 FBIM3 South Africa Quick pick-up model  91.0  

(224/246)a 
 86.0 

(731/850)a 

Kaimal 201823 FBIM11 Uganda Pharmacy refill plus program   99.3 (286/288)a  - 

Nsumba 201927 FBIM15 Uganda 
Treatment failure management 

service 
47.3 (106/224)    

Out of facility based 
individual model 

       

Mothibi 201837 OFBIM9 DRC 
Community-based individual 

drug distribution 
 96.5 (336/348)c  - 

Tchissambou 201843 OFBIM15 DRC 
Community ART distribution 

center 
 86.1 (1,745/2,027)  - 

Kemerhe 201824 OFBIM7 DRC 
Community-based point of ART 

distribution 
 96.0 (577/601)a  - 

Pasipamire 2019*42 OFBIM14 Eswatini Comprehensive outreach  98.0 (88.0/98.0)a  - 

Avong 201831 OFBIM1 Nigeria 
Community pharmacy ART 

dispensing 
 

97.2  

(287/295) b 
 - 

Nwabueze 201841 OFBIM13 Nigeria Out-of-facility ART Delivery   92.5 (262/283)  - 

Fox 201933 OFBIM5 South Africa 
Decentralized medication 

delivery  
 81.5 (189.1/232)a  87.2 (300.9/345)a 

Mulenga 201938 OFBIM10 Zambia 
Community 

pharmacy dispensation  
 100 (237/237)  - 

Chibesakunda 201832  OFBIM2 Zambia Community ART centers   83 (NA)  - 

Limbada 201935 OFBIM8 Zambia Home-based delivery    84.9 (715/842) - 

Healthcare worker led group        

Kemerhe 201824 HCWLG8 DRC ART support group  93.7 (45/48)a  60.0 (NA) 

Pasipamire 2019*42 HCWLG12 Eswatini Treatment clubs  94.4 (272.9/289)a   

Finci 201851 HCWLG6 Mozambique Adherence club   84.4 (578/685)e - 

Cassidy 2018ⱡ17 HCWLG2 South Africa Community club  89.9  

(402/447) 
 

86.0 

(731/850)a 

Cassidy 2018ⱡ17 HCWLG3 South Africa Facility club  85.1  

(114/134) 
 

86.0 

(731/850)a 

Meehan 2018a54 HCWLG11 South Africa 
Community based adherence 

club 
  

82.5  

(66/80)a 
- 

Beery 201850 HCWLG1 South Africa Youth care clubs  80.9  

(477/589)a  84.0 (NA) 

Manganye 201853 HCWLG10 South Africa Adherence club   94.9  - 
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(134,205 

/141,269) 

Fox 201933 HCWLG7 South Africa Adherence clubs  89.5 (246.1/275)a  81.6 (195.8/240)a 

Limbada 201935 HCWLG9 Zambia 
Adherence 

clubs 
  92.6(743/802) - 

Roy 201856 HCWLG13 Zambia Urban adherence groups   71.0 (421.7/594)a  42.0 (210.9/502)a 

Lebelo 2019§60 
HCWLG16 

HCWLG17 
South Africa 6 month-refill adherence clubs  97.0 (NA)  98.0 (NA) 

Client led group        

Pasipamire 2019*42 CLG7 Eswatini Community ART groups  94.4 (501.3/532)a   

Kagimu 201844 
CLG2 Uganda 

Community client led ART 

delivery 
 100.0 (14/14)  - 

VL<1000 (%)    
Timing unknown or 
cross sectional ≤ 12 months 12-24 months  

Facility based individual 
model         

Havlir 201921 
FBIM9 Kenya and Uganda  Patient-centered 

streamlined care 
79.0 (5,372/6,800)a   

68.0 

(4114.7/6,051)a 

Mdala 201825  FBIM13 Namibia 
Nurse-initiated management of 

ART 

86.0 

(15,796/18,367)c 
  - 

Cassidy 2018ⱡ17 FBIM3 South Africa Quick pick-up model   
96.0  

(579/603)a 
91.0 (1,369/1,504)a 

Kaimal 201823 FBIM11 Uganda Pharmacy refill plus program  98.8  

(83/84) 

 - 

Nsumba 201927 FBIM15 Uganda 
Treatment failure management 

service 
79.3 (518/653)    

Mwila 201826 FBIM14 Zambia 
FBO based community ART 

delivery 

  89.1  

(4,472/5,014)a 

83.8 

(NA)d 

Out of facility based 
individual model         

Mothibi 201837 OFBIM9 DRC 
Community-based individual 

drug distribution 

 98.5  

(1,025/1,040)c 

  - 

Nwabueze 201841  OFBIM13 Nigeria Out-of-facility ART delivery   
100.0  

(283/283) 
  - 

Fox 201933 OFBIM5 South Africa 
Decentralized medication 

delivery 
 77.2 (179.1/232)a  

74.3  

(190.9/257)a 

Geldsetzer 201814 OFBIM6 Tanzania ARV community delivery  90.3 (851.5/943)a  89.1 (776.9/872)a 

Mwanda 201839  OFBIM11 Zambia DSD model for prisoners 
91.7 

(221/241) 

   - 

Chibesakunda 201932 OFBIM2 Zambia Community ART centres   90.4 (NA)  84.8(NA) 

        

Health care worker led group        

Finci 201851 HCWLG6 Mozambique Adherence club   81.0 (543/670)e - 

Beery 201850 HCWLG1 South Africa Youth care clubs  
75.0  

(442/589)a 
 - 
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Cassidy 2018ⱡ17 HCWLG2 South Africa Community club   98.0 (1,091/1,113)a 
91.0 

(1,369/1,504)a 

Cassidy 2018ⱡ17 HCWLG3 South Africa Facility club   94.9 (357/376)a 
91.0 

(1,369/1,504)a 

        

Lebelo 2019¥§60 
HCWLG16 

HCWLG17 
South Africa 6 month-refill adherence clubs  

97.8 (NA) 

 
 

96.5(NA) 

 

Fox 201933 HCWLG7 South Africa Adherence clubs  80.0 (220/275)a  
79.6  

(234/294)a 

Client led group          

Van Rompaey49  CLG11 Mozambique Community adherence groups  -  - 

Kagimu 201844  CLG2 Uganda 
Community client led ART 

delivery 

 100.0  

(14/14) 

  - 

Mwamba 201846  CLG4 Zambia 

Community adherence groups 

and dedicated VL clinic for 

unstable patients  

27.8  

(27/97) 

   - 

ADHERENCE (%)    Timing unknown ≤ 12 months 12-24 months  

Client led group        

Kagimu 201844 CLG2 Uganda 
Community client led ART 

delivery 
 

95.0  

(13/14)a 

 

 - 

PRESCRIPTION REFILL (%)        

Avong 201831 OFBIM1 Nigeria 
Community pharmacy ART 

dispensing 
 100.0 (295/295)  - 

Fox 201852 HCWLG7 South Africa Adherence clubs  92.0(244/264)  88.0(250/284) 

Okechukwu 201847 CLG6 Tanzania Community ART refill groups  
97.9 

(1,553/1,585)a 
 

87.0 

(11,973/13,762)a 

 

a. Numerator was author calculated  

b. Rate was author calculated 

c. Both numerator and denominator were author calculated based on other available data  

d. National average 

e. Cumulative incidence  

ⱡ Updated data shared by the author 

¥ Suppression defined as <400copies/mL 

§ The comparator is a 2-month pick-up model in adherence clubs which is counted as a DSD model, rather than a SOC. However this manuscript was reported as having a comparator in the text.  

*The comparison is between community ART groups, comprehensive outreach and treatment clubs, which were counted as DSD models rather than SOC However this manuscript was reported as having a 

comparator in the text.  


