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Chapter 1

Background
Human immunodeficiency virus (HIV) is a virus weakening the human immune system.
Until a cure or a vaccine is found for HIV, management through treatment will be necessary
to avoid progression to Acquired Immunodeficiency syndrome (AIDS) and death. Since
cases were first reported in 1981 (1), both clinical management and antiretroviral
treatment (ART) have progressed to make this infection manageable throughout the
patient’s lifespan. Progress in research and development in ART has led to several revisions
in treatment guidelines over the years. The earliest ART guidelines developed by the World
Health Organization (WHO) for resource-limited settings were published in 2002(2). Since
then, WHO has regularly put forward guideline revisions for adoption by countries with
high HIV burdens based on new empirical evidence (2–6). The highlight of changes in these
guidelines was the immune deficiency thresholds recommended for ART commencement
which went from a CD4 count of 200 cells/mm3 in 2002 to 500 cells/mm3 in 2013. In 2015,
the recommendation for immediate ART initiation following a positive HIV diagnosis,
so-called Test & Treat (T&T) was made (7). Alongside, the 90-90-90 global targets were
set with the aim that 90% of people living with HIV (PLHIV) know their status and of
these, that 90% would be placed on ART, and of those on ART, that 90% would be virally
suppressed. These targets were to be met by the year 2020, at which time they would be
raised to 95% apiece. The overarching goal was to stimulate global action towards the
identification and retention of PLHIV in care, ultimately facilitating the HIV epidemic end
by the year 2030 (8).
At the time the T&T recommendation was made in 2015, 69% of all 36.7 million PLHIV
globally were estimated to reside in sub-Saharan Africa (SSA) of which only about 50%
were on ART (9). Therefore, the actual implementation of T&T posed a challenge for these
countries due in part to weak health systems amidst the lack of other basic infrastructure.
Supply- and demand-side barriers to healthcare access i.e. health system-related and
individual-related constraints respectively, contribute additionally to the challenge
when aiming to expand ART in these settings. Attaining global HIV targets will entail
circumventing these barriers to ensure that the supply of HIV services closely matches its
demand (10,11). Being mainly designed for acute care service delivery, the health systems
in SSA were overburdened by the chronic nature of HIV care needed by large numbers of
patients. This warranted the implementation of innovative strategies to improve access,
assure adherence to ART, and increase retention in care.

WHO has advocated a public health approach for scaling up HIV treatment since 2006 which
focuses on facilitating access to quality HIV care at a population rather than individual
level (4). This approach emphasizes simplified treatment regimens and routine monitoring
provided free at the point of care, as well as the decentralization of HIV services from
urban centers to the rural hinterland. In furtherance of this approach, in 2016, WHO
began to promote a differentiated service delivery (DSD) strategy. DSD adopts a patient10
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centered approach to HIV service delivery to facilitate the implementation of the T&T
recommendation (12,13). DSD entails tailoring ART services to the preferences of clients
based on their clinical profiles. Clinical profiles are defined by a set of criteria put forward
by WHO which countries can adopt or adapt as appropriate to categorize clients based
on whether they are stable or not. ‘Stable clients’ are those “receiving ART for at least 12
months; no adverse drug reactions requiring regular monitoring; no current illnesses; a
good understanding of adherence; and evidence of treatment success: two consecutive
undetectable viral load (VL) measures (defined as VL <1000 copies/ml) or, in the absence
of viral load monitoring, rising CD4 cell counts or CD4 cell counts exceeding 200 cells/
mm3” (3,14).

Four DSD models have been described that focus on stable ART clients. They include (a)
healthcare worker (HCW) groups, (b) facility-based individual models, (c) client-managed
groups, and (d) out-of-facility individual models. The models are anchored on four pillars,
namely ‘who’ provide care i.e. whether clinicians, peers, or community health workers;
‘when’ do care activities happen i.e. how frequently – monthly quarterly, etc.; ‘where’ is
care provided i.e. in the clinic or community; and ‘what’ care is provided i.e. pre-packaged
ART refill, symptom screening, health talks, clinical consultations, or referral if unwell.

HIV and HIV care in Tanzania

According to UNAIDS, in 2019, 1.7 million people were estimated to be living with HIV
in Tanzania, 58% of whom were female (15). The epidemic is said to be generalized with
heterosexual sex being the most common route of transmission. HIV prevalence at the
national level was approximately at 5% (6% for women and 4% for men), while the incidence
was 3 per 1,000 population. Prevalence is reportedly higher among key population groups
such as sex workers, people who inject drugs, and men who have sex with men. The status of
the HIV epidemic across regions within Tanzania varies widely (16). Twenty-two thousand
adults were estimated to have died due to HIV-related causes in 2019 (15).
The HIV response in Tanzania is spearheaded by the Ministry of Health, Community
Development, Gender, Elderly, and Children (MOHCDGEC) through the National AIDS
Control Programme (NACP). The NACP coordinates all stakeholders to plan and implement
activities in the Health Sector HIV and AIDS Strategic Plan. The goal is to increase coverage
and access to HIV services to all PLHIV in Tanzania. This includes facilitating the integration
of HIV services i.e. prevention, diagnosis, treatment and care, and support with other health
services at all levels across the country (17).

Of all PLHIV in Tanzania by the end of 2019, 83% were said to know their status, of those,
93% were on ART (75% of all PLHIV) and 92% of those on ART were virally suppressed, i.e.
69% of all PLHIV (15). This shows progress towards the 90-90-90 targets when compared
11
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with the status reported in the Tanzania HIV Impact Survey (THIS) in 2017 at which time
the figures were estimated to be 52%, 91%, and 88% respectively.

HIV services in Tanzania are external donor-funded and provided free at the point-of-care
in health facilities. In 2019, it was estimated that 76% (6,821) of all health facilities provided
HIV testing services (HTS). Of those, 95% also provided ART services. Facilities providing
ART services include care and treatment centers (CTC), which are usually hospitals accounting for about 34% of all ART facilities, and other stand-alone clinics in both public
and private sectors accounting for the rest (18,19). HIV service provision in Tanzania is
guided through the National guidelines for the management of HIV/AIDS published by
the MOHCDGEC. The guidelines adopt recommendations by WHO as appropriate and
are revised periodically. The current guideline, revised in 2019, is the seventh edition
(19). In alignment with WHO’s recommendation, immediate treatment with a positive
HIV diagnosis and DSD have both been recommended in the guidelines since 2017. From
the earliest guidelines, decentralized services have been the strategy recommended for
facilitating access to services for PLHIV in Tanzania.

The Standard of care for HIV services is clinic (facility)-based though different out-ofclinic service delivery options e.g. home delivery of ART and active follow-up of HIV
positive pregnant women were piloted (20,21). Clinic-based services are delivered by a
mix of both formally trained (e.g. doctors, clinical officers, nurses, pharmacists, etc.) and
non-formally trained (different cadres of assistants). Conversely, out-of-clinic services
usually engage community health workers (CHW) who are mostly non-formally trained
lay workers. CHW are however poorly integrated into the formal health system in Tanzania
as in other African countries (22). In the guidelines, the role of CHW in DSD is mostly
limited to health promotion and client mobilization. The DSD models recommended for
stable ART clients are either clinic- or community-based. The clinic-based models include
fast-track refills involving six-monthly prescriptions with three-month pharmacy-only
refills; and healthcare worker-managed groups (teen or youth clubs). The community-based
models are restricted to health facility-led mobile outreach services/visits led by a trained
healthcare worker (not a CHW), and family member/ treatment supporter refill. In general,
evidence about DSD and the role played by CHW is still limited in Tanzania.

Test & Treat Project Shinyanga

The Test & Treat (T&T) project in Shinyanga, Northwest Tanzania was set up to generate
much-needed evidence on the implementation of integrated models of HIV testing,
treatment, and care.

In this project, ART clubs were piloted as a DSD intervention and have been described in
detail in chapter 5 (23). In brief, stable ART clients from the same facility who reside in
the same area are identified and offered the opportunity to form a club. Members agree on
12
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meeting time and venue and select a leader who organizes the meeting. A community health
worker from the clinic comes once every three months to facilitate the club meeting, distribute
pre-packaged ART and appropriate prophylactics, and conduct routine health screenings.

The research presented here was nested within the T&T project which covers both
Shinyanga and Simiyu regions. Apart from Shinyanga urban, Kahama urban, and Bariadi
districts, the regions are largely rural. T&T project sites were initially four HIV CTC
referred to as hubs, two hubs each in the Shinyanga (Ngokolo and Bugisi) and Simiyu
(Songambele and Mwamapala) regions. In 2019, two more hubs were included, the Regional
Referral Hospital and Old Maswa Clinic, both in Shinyanga (Figure 1.). ART clubs as the
DSD intervention within the project were rolled out within communities in the Shinyanga
region starting from July 2018. The T&T project is hosted by the Catholic Diocese of
Shinyanga, funded by Gilead Incorporated, implemented by Doctors with Africa (CUAMM),
and research coordinated by the Amsterdam Institute for Global Health and Development
(AIGHD). Overall coordination of the project is under the MOHCDGEC.

Theoretical framework

This research was embedded within the T&T project and aimed to provide insights into
patients’ perspectives (probably the most important stakeholder in DSD). The consequences
of patient involvement in this care model were considered vis a vis the value-added, and
perceived benefits derived for the patient such as the quality of care received, and quality
of life attained.

Legend:

Project sites from 2017.

Additional Project sites from 2019

Figure 1. Test & Treat (T&T) project area showing project sites
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Patient-centered care (PCC), the central idea in DSD, is gaining prominence as an important
dimension in health care quality (24–27). PCC emphasizes the inclusion of patients’
preferences, needs, and values in care through a partnership with providers, considering
the immediate health system organization, and the wider socio-cultural environment
(27). The core concept promoted by PCC is anchored on the theory of “nothing about me,
without me” (28). Relatedly, value assessments of health interventions seek to measure
prioritized aspects of service delivery and outcomes and can vary depending on whose
perspective is considered. Assessments that reflect patient perspectives are advocated
(29,30). Though not an easy task, the goal is to measure aspects of care and outcomes that
matter to patients while not neglecting those of other stakeholders (30,31). Frameworks
exist which try to incorporate patient preferences in value assessments (PPVA) e.g. in
chronic care management and cancer (32,33).
The patient perspective value framework was developed recently through an initiative by
Avalere & Fastercures (Figure 2) and provides a comprehensive tool for assessing aspects
of health interventions through the eyes of the patient (34,35). It comprises five domains:
1. Patient preferences, 2. patient-centered outcomes, 3. patient and family costs, 4. quality
and applicability of evidence, and 5. usability and transparency (36). Domains proposed by
the Donabedian (37) and Institute of Medicine – IOM (38) frameworks were additionally
employed as appropriate for robustness. Donabedian proposes assessing the quality of
care from a three-dimensional approach i.e., structures – the resources necessary for care
provision, processes – the actual activities conducted in care provision, and outcomes –
the effect of care provided on recipients. The IOM further elaborates that care quality is
measured based on whether care provided was safe, effective, patient-centered, timely,
efficient, and equitable.
Figure 2: Adapted Patient preference value framework (34,36)
Patient preferences measure the extent of the
inclusion of patient’s preferences in care options
available; Patient-centered outcomes involves
the estimation of the clinical, functional, and
quality of life benefits of different care options;
Patient & family cost measures the overall costs,
direct (medical and non-medical) and indirect
costs incurred by patients for different care
options; Quality & applicability of evidence
measures the level of confidence patients
have in the value of the different care options;
Usability & transparency considers the clarity,
inclusiveness, and validity of the methods used
for all measurements proposed in the framework;
DSD – Differentiated service delivery.
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The domains in the PPVA framework capture concisely the core concepts explored in this
PhD research and were adapted to inform the studies conducted. Patient preferences were
considered by describing the various DSD options available and their sustainability in a
systematic review. Patient-centered outcomes were assessed by conducting quality of life
studies using a generic and HIV-specific tool. The overall costs incurred by patients were
studied through a costing study employing patients’ perspectives. The quality-of-care
study elicited patient perspectives on the quality of care received to capture the value
that patients placed in the care options available. By applying quantitative and qualitative
study designs commonly used in implementation research, we described the DSD strategy
comparing with clinic-based care in a clear and replicable manner.

Research objectives

This thesis aimed to assess the impact of differentiated service delivery (DSD) for HIV care
and treatment on patients and providers in rural Tanzania. The specific objectives were:

1. To identify the supply- and demand-side barriers that clients face when navigating the
HIV treatment cascade to access care (Part 1)
2. To provide an overview of DSD interventions in general, their sustainability and provide
a detailed description of ART clubs in particular (Part 2)

3. To assess the quality of care in DSD interventions compared to standard clinic-based
care from patients’ and providers’ perspectives (Part 3).

4. To estimate the impact of DSD interventions on the quality of life of clients and the costs,
they incurred compared to standard clinic-based care (Part 4)

15
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Scope and structure of the thesis

Legend

Figure 3. Thesis structure showing studies conducted, designs and sub-sections

This thesis begins by providing the background informing the current recommendation
of DSD, especially in low- and middle-income countries (LMIC) as shown in Figure 3 and
Table 1. Part 1 set the scene by outlining the barriers facing HIV patients as they navigate
the Tanzanian health system to access services. In Chapter 2, a patient pathway analysis
highlighted the alignment between care-seeking behaviors and HIV service availability
in the Shinyanga region.

Part 2 provided an overview of DSD interventions in general, the different models available,
an indication of their sustainability, and a detailed description of ART clubs, the specific DSD
assessed in this thesis. Chapter 3 presented the adaptation of a comprehensive framework
to guide the evaluation of the sustainability of various DSD models implemented among
stable ART clients in sub-Saharan Africa (SSA). Chapter 4 systematically assessed factors
facilitating or hindering the sustainability of DSD options currently being implemented to
reduce access barriers to care among PLHIV in SSA. Chapter 5 described the T& T project
in Shinyanga. Details of the ART club intervention implementation and, the three armresearch planned (i.e. clinical/ epidemiology, economic evaluation, and social science) are
provided as background to the thesis research.
16
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Putting this DSD intervention in context to provide a holistic understanding of the supplyside barriers which may influence implementation and therefore the perception of all the
actors involved is the focus of Part 3. Chapter 6 articulated a mixed-method research
that compared the structures, processes, and outcomes in standard clinic-based service
delivery and DSD. The study incorporated the views of clients and health care workers
about quality of care.

A complete understanding of the impact of DSD on clients necessitated an understanding
of how demand-side barriers impacted clients’ quality of life which we present in Part
4. Chapter 7 assessed HIV-specific health-related quality of life (HRQoL) using the
Functional Assessment of HIV Infection (FAHI) tool. Patient-reported outcome measures
in the physical, social, emotional, and cognitive well-being dimensions among stable ART
patients were compared between clinic-based and DSD care. Similarly, Chapter 8 assessed
HRQoL generically by employing patient-reported outcome measures in five dimensions i.e.
mobility, self-care, usual activities, pain, and anxiety among stable ART patients provided
in the EQ-5D-5L tool. Comparing composite quality of life scores – EQ-index and EQ-VAS
and identifying factors (demographic, HIV-related, and delivery model) associated with
satisfactory EQ-index and EQ-VAS. Additionally, QALYs were estimated and compared
between the two groups which also provided a basis for economic evaluation in the future.
Lastly, in Chapter 9, the costs incurred by patients as they access care were estimated and
the impact on household income was highlighted. Costs and cost drivers were compared
between clients receiving standard clinical care and those receiving DSD.
Lastly, Part 5 includes both discussion and summary. Chapter 10, the Discussion, reflects
on future perspectives as they relate to DSD in SSA. We synthesize the findings of the
different studies and the implications both for the clients and the health systems in SSA,
highlighting the implications of DSD on demand and supply-side barriers. Finally, we make
recommendations on how to improve the efficiency and sustainability of DSD in Tanzania
and across different contexts.

17

1

Chapter 1

Table 1: Overview of studies presented in this thesis
Chapters

Study design

Study Aim

Outcome

Population

Data source

HIV services access Tanzanians
estimates

Tanzania
HIV impact
survey; HFR,
DHIS 2

Systematic review Outline the method
protocol
for evaluating the
sustainability of DSD
interventions

Evaluation
protocol

Sub-Saharan
Africans

PubMed,
EMBASE

Implementation
research protocol

Outline the research to
be conducted in a DSD
intervention

DSD sustainability Sub-Saharan
estimates
Africans
Research protocol

PubMed,
EMBASE

Mixed methods

Compare the quality of care Quality of care
estimates and
in DSD to standard clinic
perspectives
care

Tanzanians

Test & Treat
project
Shinyanga

Multidimensional
Compare the quality of
Quality of life
life among DSD and clinic
participants (HIV-specific) estimates

Tanzanians

Test & Treat
project
Shinyanga

Part 1: Patient pathways, the barriers
2

Patient pathway
Analysis

Align patient careseeking with HIV service
availability

Part 2: DSD interventions, an overview
3

4

5

Systematic review Explore the sustainability
of DSD interventions in
sub-Saharan Africa

Tanzanians

Part 3: Quality of DSD care and supply-side barriers
6

Part 4: Patient outcomes in DSD and demand-side barriers
7

Cross-sectional

8

Cross-sectional

9

Cross-sectional
(Costing)

Compare the quality of
life among DSD and clinic
participants (Generic)

Compare economic burden
of DSD participation to
standard clinical care

Quality of life
estimates and
QALYs

Patient incurred
costs

Tanzanians
Tanzanians

PubMed,
MOHCDGEC
data

Test & Treat
project
Shinyanga

Test & Treat
project
Shinyanga

DSD – Differentiated service delivery; HFR – Tanzania Health Facility registry; DHIS2 – District Health Information
system version 2 reports; PubMed, EMBASE – Scientific literature databases; MOHCDGEC - Ministry of Health,
Community Development, Gender, Elderly, and Children; QALY – Quality-adjusted life years
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Chapter 2

Abstract
The 2016 – 2017 Tanzania HIV Impact Survey (THIS) reported the accomplishments towards
the 90-90-90 global HIV targets at 61-94-87, affirming the need to focus on the first 90 (i.e.,
getting 90% of people living with HIV (PLHIV) tested). We conducted a patient-pathway
analysis to understand the gap observed, by assessing the alignment between where PLHIV
seeks healthcare and where HIV services are available in the Shinyanga region, Tanzania. We
used existing and publicly available data from the National AIDS Control program, national
surveys, registries, and relevant national reports. Region-wide, the majority (n = 458/722,
64%) of THIS respondents accessed their last HIV test at public sector facilities. There were
65.9%, 45.1%, and 74.1% who could also access antiretroviral therapy (ART), CD4 testing,
and HIV viral load testing at the location of their last HIV test, respectively. In 2019, the viral
suppression rate estimated among PLHIV on ART in the Shinyanga region was 91.5%. PLHIV
access HIV testing mostly in public health facilities; our research shows that synergies can be
achieved to improve access to services further down the cascade in this sector. Furthermore,
effective engagement with the private sector (not-for-profit and for-profit) will help to achieve
the last mile toward ending the HIV epidemic.
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Introduction
The goal of the Joint United Nations Program on HIV/AIDS (UNAIDS) strategy is that all
persons living with HIV (PLHIV) have equitable access to diagnosis and treatment [1].
Anchored on three key stages in the HIV treatment cascade, the 90 – 90 – 90 targets by 2020
of this strategy have presented simple benchmarks for measuring the effectiveness of HIV
programs. These targets (90% of all PLHIV knowing their HIV status, 90% of people who
know their HIV-positive status having access to treatment, and 90% of people on treatment
having suppressed viral load) have provided a uniform system of reporting and comparing
performance between countries. By the end of 2019, global estimates for progress towards
the targets stood at 81-82-88, with wide variability in achievement between countries,
and the lowest achievement recorded in low- and middle-income countries (LMICs) [2].
The targets proposed a stretch to 95 – 95 – 95 by 2030 if the 2020 targets were met [1].
In 2017, UNAIDS estimated Tanzania’s progress towards the 90 – 90 – 90 targets at 70 – 62
– 63, while the Tanzania HIV Impact Survey (THIS) reported 61 – 94 – 87 [3]. These figures
imply high levels of coverage for treatment with some progress still needed in testing. In
particular, there are at least 30% of PLHIV in Tanzania who are yet to know their status
and have not accessed testing. It also shows that at least 6% and 13% of PLHIV with a
known diagnosis are either not linked to care or not virally suppressed, respectively. Health
system characteristics such as lack of coordination between the multiple data sources
likely contribute to the variability observed between these two estimates [4]. Additionally,
a linear progression through the HIV care cascade assumed by the targets over-simplifies
the actual pathways clients navigate as they engage the health system to access services [5].
Evidence from studies conducted in Tanzania reveals demand-side (patient-related)
barriers to HIV testing, including differences in care-seeking behavior between sexes and
risk groups including adolescents, low perception of HIV risk, fear of a positive HIV test
result, and denial of HIV test result [6–12]. Others include socio-cultural issues such as
stigma, contextual issues such as illiteracy, and food shortage [13,14]. Supply-side barriers
include structural issues related to the availability of health services, distance to facility,
antiretroviral stock-out, the severe shortage of human resources for health, poor quality
of service delivery, decreasing donor funds, and policy-related issues [13,15–18].
Understanding the barriers PLHIV faces [14,19] and how these influence their care-seeking
behavior as they navigate the HIV treatment cascade will help support the development of
effective strategies to boost their engagement and retention in each specific setting. Our
research aimed to investigate the alignment between HIV-related care-seeking behavior
in rural Tanzania with HIV care and treatment service availability to inform interventions
and ultimately ameliorate access. We also set out to identify and categorize supply- and
demand-side barriers facing PLHIV living in rural Tanzania as they navigate through the
HIV treatment cascade to access care.
27

2

Chapter 2

Materials and Methods
Our study setting was Shinyanga, a largely rural region located in the northwestern
zone of Tanzania. Spanning a land area of nearly 19,000 sq. km, the population density is
estimated at 81 persons per sq. km. Poverty and illiteracy are widespread, and the main
occupation is farming [20]. In 2019, an estimated 67,000 PLHIV were residing in the region
[21], and HIV services were available to various degrees across most health facilities. HIV
testing is available at most dispensaries and during community outreach activities, while
treatment can be accessed in clinics and hospitals. Less than 10% of the population has
health insurance coverage, however, HIV services are provided free of charge at the point
of care at both public and not-for-profit private health facilities.
Employing patient-pathway analysis (PPA) methods described by Hanson et al. [22,23], we
explored existing HIV data sources to derive estimates of HIV service access. PPA methods
simulate a patient’s journey as s(he) navigates the health system to access services.
Though mostly described within the context of tuberculosis (TB) programs, the method
is adaptable to HIV or other disease programs.

Data sources used in our study reflect the latest data available and include the 2016 –
2017 THIS (see Table 1), the Tanzanian Health Facility Registry (HFR), the National AIDS
Control Program (NACP) HIV Data Handbook, the 2014 – 2015 Tanzanian Service Provision
Assessment (TSPA), and the District Health Information System version 2 (DHIS2) summary
report. We charted the number of PLHIV accessing care at each step of the treatment cascade
with the number of HIV services available. Only data reported for the Shinyanga region were
used for computations. The comprehensive list of health facilities in the Shinyanga region in
2019 was obtained from the HFR, which is an online registry of all health facilities in Tanzania
[24]. Besides administrative information about the facilities, the types of services provided
are included in the HFR, which was extracted for each facility.
Health facilities were categorized into health system levels by adopting the TSPA
convention and aligned with the standardized naming convention proposed by Hanson et
al. [22,26]. There were four health system levels: Level 1 to 4 (Table 2). Level 1 was assigned
to all household/community-based health services (e.g., health outreaches, campaigns,
chemist shops). To allow for more granularity of information, we deviated from the initial
TSPA convention by designating Level 1a to dispensaries, clinics, laboratories, and health
centers at the village and ward levels and Level 1b to district-level hospitals. Hospitals
at the regional, zonal, and national levels were assigned Levels 2, 3, and 4, respectively,
though there were no level 3 and 4 hospitals in the Shinyanga region. Facilities designated
as ‘closed’ or ‘under construction’ in the HFR were excluded. Facilities were also split into
two main sectors: public and private sectors. The public sector included all governmentowned facilities, while the private sector included for-profit and not-for-profit facilities.
The sector “community” was assigned where services were provided out-of-facility.
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Table 1. Primary data sources for the PPA.
Component

Sub-Component

Data Source(s)

Number of
facilities

Formal private and public facilities

Tanzania Health Facility registry (HFR) [24]

Place of last
HIV test

HIV testing availability

HIV testing access

HFR [24]

District Health Information Software (DHIS2)
summary report [25]

2014 – 2015 Tanzanian Service Provision Assessment
Survey (TSPA) [26]
2016 – 2017 Tanzanian HIV impact survey (THIS) [3]

HFR [24];
HIV diagnostics *CD4 count and HIV viral load test
availability
at the place of
DHIS2 summary report
last HIV test
CD4 count and HIV viral load access THIS [3]
HIV treatment
at the place of
last HIV test

HIV treatment availability

THIS [3]

HIV treatment
outcome

HIV treatment access

THIS [3]

HIV treatment outcome (viral
suppression)

2

DHIS2 summary report
HFR [24]

National AIDS Control Program (NACP) HIV data
handbook [21]

*CD4 - cluster of differentiation 4, a glycoprotein co-receptor for the T-cell receptor

HIV Testing Access

We estimated HIV testing access by multiplying the proportion of THIS respondents with
HIV tests done per sector with the proportion of facilities with HIV testing available. This
shows the proportion of respondents likely to access facilities with HIV testing capacity
during their last clinic visit.
HIV access = % THIS respondents with HIV test done x % facilities with HIV testing capacity (by sector)

The proportion of respondents with HIV tests done per sector and type of facility was
estimated using the place of last HIV test, reported as “HIV testing location” in the THIS
data. To obtain the most recent estimates, only data for adult respondents who had an HIV
test during the last 12 months of the survey (July 2016 to June 2017) were included in the
analysis. There were 12 options to select from for “HIV testing location” in the THIS and
no clear demarcation of whether facilities visited belonged to the public or private sectors.
Therefore, we estimated the proportion of respondents per sector based on the HIV testing
capacity coverage reported per sector in the HFR and the DHIS2 summary report, at the
level of respondents’ HIV testing location. All ‘HIV testing locations’ in the THIS outside
health facilities were counted as ‘community sector’ and level 1. HIV testing capacity was
defined as the proportion of facilities across sectors and levels with HIV testing services
available (i.e., having rapid diagnostic tests (RDTs) in addition to the number of communitybased HIV testing activities). Facility level data from the HFR was triangulated with the
DHIS2 summary report to ascertain HIV test availability.
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Table 2. Health facility categorization.
Data
Source

Tanzania
Health
Facility
Registry
(HFR)

2016
– 2017
Tanzania
HIV
Impact
Survey
(THIS)

Facility Type

Facility Sector

Level

Clinic
Clinic – Dental Clinic
Clinic – Diagnostic Centre
Clinic – Dialysis Clinic
Clinic – Eye Clinic
Clinic – General Clinic
Clinic – Medical Clinic
Clinic – Optometry Clinic
Clinic – Other Clinic
Clinic – Physiotherapy Clinic
Clinic – Polyclinic
Clinic – Specialized clinic/Polyclinic; Super specialized clinic/ Polyclinic
Dispensary
Health Center
Health Labs
Health Labs – Level IA1 (Health Center Laboratory)
Health Labs – Level IA2 (Dispensary Laboratory)
Health Labs – Level III Multipurpose Health Laboratory
Health Labs – Level III single purpose Health Laboratory
Health Labs – Specimen collection point
Hospital
Hospital – Council Designated Hospital
Hospital – Other Hospital
Maternity and Nursing Home
Maternity Home
Nursing Home
Health Labs – Level IIA2 (District Laboratory)
Hospital – District Hospital
Hospital – Hospital at District Level
Hospital – Hospital at Regional Level
Hospital – Referral Hospital at Regional Level
Hospital – Regional Referral Hospital
Hospital – Hospital at Zonal Level
Hospital – Referral Hospital at Zonal Level
Hospital – Super Specialized Hospital at National Level

Public and Private
Private
Private
Private
Private
Private
Public and Private
Private
Public and Private
Private
Private
Private
Public and Private
Public and Private
Public and Private
Private
Public and Private
Private
Private
Private
Private
Public and Private
Public and Private
Private
Public and Private
Public and Private
Private
Public
Public and Private
Private
Private
Public
Public and Private
Public and Private
Public and Private

1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1a
1
1b
1b
1b
2
2
2
3
3
4

Hospital – Referral Hospital at National Level
ANC clinic
At home
Blood donating center
Campaigns
Health clinic/Facility
Hospital inpatient wards
Hospital outpatient clinic
Mobile VCT
Social events
STI clinic
TB clinic
VCT facility

Public
Public and Private
Community
Public
Community
Public and Private
Public and Private
Public and Private
Community
Community
Public and Private
Public and Private
Public and Private

4
1a
1a
1b, 2
1a
1a
1b, 2
1b, 2
1a
1a
1a
1a
1a

Legend: ANC – Antenatal clinic; VCT – Voluntary Counselling and Testing; STI – Sexually Transmitted Infection;
TB – Tuberculosis; IA1, IA2, and IIA2 – codes assigned to represent laboratory level in the HFR
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CD4 and HIV Viral Load (HVL) Testing Access
CD4 and HVL testing availability estimate the percentage of health facilities per sector and
level with CD4 count and HVL testing capacity. To estimate this, data in the DHIS2 summary
report was primarily used. It was compared with relevant facility data extracted from the
HFR, and where a difference existed, the DHIS2 report data was used. CD4 testing was
conducted within facilities if the requisite equipment was available, otherwise, samples
were transported for processing to nearby facilities. For HVL testing, all facilities in the
Shinyanga region transported HVL samples to Bugando Hospital, Mwanza (Zonal Hospital)
for processing, a distance of between 170–200 km. The coverage data represent facilities
with a direct sample transportation arrangement in place with Bugando Hospital.
CD4 or HVL access = % THIS respondents with HIV test done x % facilities with CD4 or HVL capacity (by sector)

Treatment Access and Outcome
Treatment access is an estimate of the proportion of respondents who had their last HIV
test done in facilities where antiretroviral therapy (ART) services were also available.
It represents the likelihood of ART initiation at the same facilities during the last HIV
testing if a positive HIV diagnosis was obtained, by sector and level. The availability of ART
services in health facilities in the Shinyanga region by sector and level was estimated as
the proportion of facilities where ART services were available in 2019. The numbers used
in the PPA were estimated similarly to the CD4/HVL testing capacity data (i.e., from the
DHIS2 summary report compared with data from the HFR).

Treatment outcome was defined based on the proportion of patients who accessed
treatment services in the Shinyanga region who were virally suppressed as per all HVL
tests done for the second quarter in 2019. It was obtained from the report of the Shinyanga
region in the NACP HIV data handbook. Treatment outcome data were not available by
sector or level.
Treatment access = % THIS respondents with HIV test done x % facilities with ART capacity (by sector)

For ease of comprehension, all the estimated PPA components described above were
visualized using Microsoft Excel (2016) Microsoft Corporation, Redmond, USA (Figure 1).
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Figure 1. Patient-pathway analysis visual. (a) Number of facilities and place of last HIV test: Estimated number of
facilities in each sector and proportion of respondents who had an HIV test within the last 1 year in the 2016–2017
Tanzania HIV Impact Survey (THIS); (b) HIV testing availability: % of facilities or community-based programmes
with HIV testing services available obtained from Tanzania Health Facility Registry (HFR) and DHIS2 summary
report; (c) HIV testing access: % of THIS respondents who tested for HIV in the public and private sector, by level;
Testing availability (d) CD4 count and ( f ) HIV viral load): % of facilities with HIV diagnostic services (CD4 count
and HIV viral load) available as obtained from DHIS2 summary report; Testing access (e) CD4 count and (g) HIV
viral load): % of PLHIV who could access HIV diagnostic services at the same facility as their last HIV test by sector
and level; (h) Treatment availability: % of facilities where ARV are available as obtained from the Tanzania HFR
and DHIS2 summary report; (i) Treatment access: % of PLHIV who could access ART services at the same facility
as their last HIV test (by sector and level); ( j) Treatment outcome: % of PLHIV who are virally suppressed out of
all viral tests done in the region for the second quarter of 2019 from the National AIDS Control Programme HIV
data handbook.

Ethical Considerations
The PPA methodology utilizes only aggregated, publicly available data and does not involve
primary data collection. It is a secondary data analysis and is therefore exempt from ethics
review (or separate informed consent). The appropriate data transfer agreement required
to use the existing aggregated data from the HIV data handbook and the DHIS 2 summary
report was in place with the National AIDS Control Program. Data from the health facility
registry Tanzania is freely available online from the official website [24]. THIS data is
available upon direct request from the Population-based HIV Impact Assessment (PHIA)
project website [27].
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Results
According to the Tanzania Health Facility Registry, in 2019, there were 264 functional
health facilities in the Shinyanga region. The frequency of facilities by level is shown in
Figure 1(a). Most facilities were level 1a (68%), one was level 2 (i.e., the Shinyanga Regional
Hospital) (3%), while the rest were level 1b, reflecting the rural aspect of the region. In
terms of ownership, two-thirds of facilities were government-owned (i.e., public sector),
8% were owned by private-not-for-profit (mostly faith-based) organizations, and the rest
were private-for-profit. Community-based services existed for HIV-related care as well as
other prevalent diseases and were supported by both private and public sector facilities
and other non-governmental organizations (NGOs).

HIV Testing Access

Most respondents (65%) in THIS had their last HIV test done in public health facilities
(Figure 1a). The rest were equally shared between the private sector and community
services. Most tests were done at the level 1a facilities (68%). Most community HIV testing
services were either health campaigns or mobile Voluntary Counseling and Testing. HIV
testing services were available in almost all public health facilities except for a small
proportion of level 1a facilities, less than 3% (Figure 1b). In the private sector, all level
1b facilities provided HIV testing, but HIV testing was provided by only 34% of level 1a
facilities. The non-availability of community sector testing availability reports is likely
explained by the fact that community outreaches and campaigns are usually led by facilities
and other organizations in the public and private alike, and the data is usually poorly
delineated. Region-wide, 78% of clients accessed HIV testing services at locations with
HIV testing capacity during their last HIV test (Figure 1c). The public sector represented
over 80% of those locations, while the private sector amounted to only 10%. HIV testing
access through community-based services accounted for about 6% of all clients, which was
still less than facility-based tests.

CD4 and HIV Viral Load Testing Access

Figures 1d,f shows that in the public sector, CD4 testing was available at all level 1b and
2 facilities, while in the private sector, it was available mainly in level 1b facilities. CD4
testing capacity is generally limited in level 1a facilities, especially in the private sector.
For HVL testing availability, the figures show that all level 1b and 2 public and 66.7% of
level 1b private facilities had a direct sample transport system with Bugando, where HVL
testing platforms are available. Most level 1a facilities (85.6%) in the public sector also had
direct HVL testing arrangements with Bugando, compared with only one-fifth of similar
facilities in the private sector. CD4 and HVL testing are primarily facility-based, therefore
no share of coverage was observed at the community level. Compared to facilities where
HIV treatment was available, HVL testing was also available at all level 1b and 2 facilities
33
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but only in 94% and 88% of level 1a facilities in the public and private sectors, respectively.
The proportion of those who had their last HIV test done at a facility with CD4 count testing
capacity was 36.6% and 8.5% in the public and private sector, respectively (Figure 1e).
For HVL testing, the proportion of those who had their last HIV test done at a facility with
HVL testing access in the case of a positive HIV result was 63.4% and 10.7% in the public
and private sector, respectively (Figure 1g).

Treatment Access and Outcome

Figure 1h shows that ART was available in almost all public health facilities except for about
9% of level 1a facilities. The private sector, however, shows that only two-thirds of level 1b
and 22.1% of level 1a facilities could provide ART services. The proportion of respondents
who could access ART services at the same facility where they had their last HIV test was
60.7% and 5.2% in the public and private sector, respectively (Figure 1i). As of the second
quarter in 2019, the viral suppression rate estimated among 6410 PLHIV on ART with HVL
test results in the Shinyanga region was 91.5% (Figure 1j) [21].

Discussion

Our study investigated the alignment of HIV care-seeking behavior with HIV service
availability in the Shinyanga region, Tanzania. Public health facilities offering HIV services
were more available than private facilities, and the majority (>64%) of people sought
HIV testing in these facilities. Compared to CD4 count testing, access to HVL testing was
considerably higher (>74% vs. 45%), reflecting the changes in guidance. Similarly, ART
access and consequently HVL suppression were reasonably high in the public sector.
The wider availability of publicly owned health facilities in the Shinyanga region aligned
with the distribution pattern prevalent in Tanzania and similar African settings, where
regions with large urban centers attracted more private sector investment in health
[24,28,29]. The low-income status prevalent in this region likely restricted existing
private facilities to level 1. The regulated status of HIV services provided to clients by the
government (through donor funds) free at the point of service in public and private not-forprofit facilities also characterizes many HIV programs in Africa [30]. This likely explains
why the majority of PLHIV accessed care in public facilities [31,32].

The considerably high HIV testing access in the Shinyanga region was likely linked to
the availability of free HIV testing in dispensaries in addition to the involvement of nonformally laboratory-trained personnel in HIV testing. Free HIV services are a common
feature of HIV treatment programs in sub-Saharan Africa (SSA) and contribute to the
increased HIV testing coverage observed [33]. Innovative testing models, such as HIV selftesting, which target specific populations not sufficiently engaged in the public health
services (e.g., men, adolescents, and other key and vulnerable populations in Tanzania)
34
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[9,34,35] also show promise for potentially improving efficiencies and optimizing HIV
testing access. The achievement of the first 90 [36–39] will, however, benefit from more
engagement of private sector level 1a facilities through the provision of training or other
incentives, such as the provision of self-testing or ART refill. The effective coordination
of community HIV-testing strategies in Uganda showed an increasing number of PLHIV
tested [40]. This finding agrees with our hypothesis, which suggests that optimal private
sector involvement and effective community HIV-testing coordination in Shinyanga could
increase testing access by 10% and 12%, respectively.

In Shinyanga, CD4 count and HVL testing were only available from level 1b (district-level)
facilities and upwards. At lower levels, whether in the public or private sector, capacity for
CD4 count testing, as well as other HIV-related diagnostic tests, existed where the facility
was supported by an implementing partner or other external funders, a situation which
raises concern about sustainability [41,42]. The test and treat strategy, the recommended
and increasing donor support for routine HVL testing, and the consequent decrease in
CD4 count testing as per guidelines all likely contributed to the lower access to CD4 count
testing observed in our study [43–45]. A declining trend of CD4 count measurement has
been observed in many southern African countries since the beginning of the Test and Treat
era in alignment with our findings [46–48]. Despite this, the considerably high access to
HVL testing observed in Shinyanga likely reflects the donor-funded status of this service. A
well-coordinated laboratory network involving the local ministry of health, implementing
partners, donors, and private sector stakeholders in resource-limited settings have
been proposed to optimize diagnostic services [49,50]. Additionally, the new guidelines
recommend exploring differentiated service delivery to expand HVL testing access in the
private sector, which may also benefit the early identification of treatment failure and
minimize drug resistance [51].
Evidence from other African settings shows considerable patronage, even among PLHIV who
access free treatment, of the informal health system, including faith healers and traditional
medicine practitioners, which are poorly documented [52–54]. The consequences of
these practices included medical pluralism, poor adherence to ART, drug resistance, and
ultimately the withdrawal of therapy. Attaining global ART treatment targets in Shinyanga
will involve capturing those lost in the continuum of formal HIV care and accommodating
the needs of others who prefer and can afford the additional cost of patronizing the private
sector. A promising example involved exploring accredited pharmacies (e.g., Duka La
Dawa Baridi (DLDB)) for making community HIV services increasingly available in rural
Tanzania [55]. Coordinated collaboration between these various practitioners involving
the development of an efficient referral system or incentivizing care linkage, especially
for practitioners in the formal and informal private sector, appears to be a viable option.
The high viral suppression seen in Shinyanga signifies considerably successful treatment
outcomes among those on ART and aligns with the evidence showing high viral load
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suppression in rural East Africa when treatment is well managed [56,57]. Ultimately,
managing the HIV response in Shinyanga should focus on closing the testing and treatment
access gaps.

In Tanzania, both supply- and demand-side barriers to access have been documented.
Supply-side barriers included poor staff attitude towards patients during service delivery
[58,59]. Discriminatory attitudes towards PLHIV have also been documented [60].
Affordability did not seem to constitute a major barrier in Tanzania since HIV services
are mostly provided free at the point of delivery. Depending on where services were
accessed, however, PLHIV in Shinyanga might still have to pay out of pocket for other
medications or laboratory services not catered for in the free program. The distribution
of health facilities and the kinds of services available varied widely across regions. Rural
dwellers usually had more limited access to basic health services due to fewer health
centers over a wide geographical area and the consequent long distances to access health
services [61]. A follow-up to this is the lack of basic amenities, such as essential medicines,
equipment, adequate staff, and laboratory services in most dispensaries and health centers
representing the health facilities most widely spread in the rural areas [62–65]. Limited
availability of services has also been revealed in terms of inflexible work hours [58,62].

From a demand-side perspective, the perception of poor attitudes during treatment by
staff, long waiting times, unclear clinic procedures, and insufficient confidentiality of
interaction in health facilities all constitute barriers [11,66]. Being asymptomatic, belief
in alternative medicine and lack of disclosure are other barriers at the individual level. The
fear of unintentional disclosure of status due to frequent clinic visits and perceived stigma,
whether self-imposed or otherwise, all discourage PLHIV from actively engaging in the
health system [10,67,68]. Though HIV treatment is provided free of charge, patients incur
costs as they need to travel far distances to health facilities to access the free care. This
is a commonly documented barrier, especially in rural Africa [11,14,69,70]. Widespread
illiteracy levels, as well as a lack of information about HIV or awareness about services,
represent other barriers that impede uptake even where services are available [65].
Ehrenkranz et al. have proposed a cyclical cascade to discern more realistic pathways
that clients navigate and articulate the attending barriers [5].
Our study had several limitations mainly related to the assumptions made from the use of
secondary data. The THIS survey that we used to estimate the locations where respondents
accessed their last HIV test did not delineate the facility locations by sector (i.e., whether
public or private). We assumed a distribution among respondents similar to the distribution
of these facilities in the Shinyanga HFR for respondents accessing facility types that could
either have been public or private. Besides the faith-based clinics and hospitals, and a few
NGO-funded clinics, health services in the Shinyanga region are predominantly provided
by the public sector. It may be that the figures were underestimated for the private sector.
Similarly, the hospital-type locations were not demarcated as either district or regional.
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We assumed a proportional distribution (i.e., that the proportion of clients who had their
last HIV test at a hospital followed a similar pattern as the distribution of level 1b and 2
hospitals in the region). It may be that the proportion of respondents attributed to the
level 1b hospital (regional hospital) was underestimated, but this bias does not impact
the overall proportion of clients accessing the HIV services reported. Additionally, the
PPA estimates for accessing diagnostic and treatment services at the location of the last
HIV test were based on the coverage of these services. Several factors have, however, been
documented regarding why those testing positive may not necessarily access these services
even where they exist [11,71]. Therefore, actual access may have been underestimated.
Our estimates are likely conservative, considering that most of those testing positive are
willing to access services, especially as they are free.

Conclusions

In Shinyanga, most people were likely to have access to HIV testing when they visited
a public health facility. Access to CD4 count and HVL testing was more likely for PLHIV
who had had their HIV tests done in public compared to private health facilities. Future
HIV program implementation may benefit from research exploring differentiated service
delivery to expand access to diagnostic services in the private sector and may improve
CD4 and HVL testing. Similarly, engaging accredited pharmacies and private clinics to
make HIV services increasingly available within the community, especially in rural areas,
may improve access to treatment. Ultimately, to reach the last mile toward ending the
HIV epidemic, the main focus in the short term should be testing and synergies with the
private sector, as there remains a proportion of the population who may only be reached
if the private sector is engaged or innovative options like self-testing are implemented.
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Chapter 3

Abstract
Introduction: In 2015, WHO recommended immediate treatment for people living with
HIV (PLHIV). As a result, the number of PLHIV needing antiretroviral therapy (ART) in
sub-Saharan Africa (SSA) doubled from 12 million to over 25 million. This put a strain on
already weak health systems and inspired the exploration of innovative service delivery
models—differentiated service delivery (DSD). In DSD, services are tailored according
to client clinical type and offer much-needed improvement in efficiency. The potential
of achieving good outcomes for both clients and the health system plus the promise of
sustainability motivates DSD promotion especially in low-income and middle-income
countries. This review aims to evaluate the sustainability of DSD interventions.

Methods and analysis: We will systematically review peer-reviewed English literature
published between 2000 and 2019 identified by searching PubMed and EMBASE databases.
The main inclusion criteria comprise studies describing DSD interventions conducted in
SSA focused on stable adult ART clients, whether described alone or compared with clinicbased service delivery. The quality of included studies will be assessed employing the
Down and Black’s and Joanne Briggs Institute checklists for quantitative and qualitative
studies, respectively. We will apply a comprehensive sustainability framework including
40 individual constructs to evaluate, score and rank each intervention for sustainability.
Narrative and quantitative synthesis will be conducted as appropriate.

Ethics and dissemination: No ethical approval is required for this study as it is a review
of published or publicly available data. Review results will be published in a peer-reviewed
journal and presented at international conferences.
PROSPERO registration number CRD42019120891.
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Introduction
In 2015, WHO recommended treatment initiation for people living with HIV (PLHIV), a
‘universal test and treat’ strategy. As a result, the number of PLHIV needing antiretroviral
therapy (ART) in sub-Saharan Africa (SSA) more than doubled from 12 million to over 25
million.1 2 This increase in demand adds strain on already weak health systems. It made
obvious the insufficiency of traditional clinic-based care and called for innovative service
delivery models. Differentiated service delivery (DSD) prioritises client preferences
while also aiming to increase efficiency. 3–8 DSD has evolved over time and encompasses
a wide range of concepts in programme implementation especially in low-income and
middle-income countries such as task shifting, decentralisation, and community-based
ART. Ultimately, the goal of DSD is to increase access to and retention in care by reducing
demand-side and supply- side barriers of clinic-based models of service delivery, especially
for rural populations.9–12

Differentiated care became necessary as more clients were initiated on lifesaving
antiretrovirals and ART clinics were becoming crowded. This largely influenced the
public health approach involving decentralisation recommended by WHO as far back as
2006.13 14 Since then, attempts have been made to streamline services by categorising
clients in terms of their clinical profile, such as being ‘stable’. Currently, WHO defines a
stable client as: ‘being on ART for at least 1 year, no current illnesses or pregnancy, a good
understanding of lifelong adherence and evidence of treatment success (two consecutive
viral load measurements below 1000 copies/mL)’.1
Four DSD models were recently described which focus on stable ART clients.15 16 They
include (1) healthcare worker (HCW) groups, (2) facility-based individual models, (3) clientmanaged groups, and (4) out-of-facility individual models. Each model is defined by four
dimensions, namely ‘who’ provides care, ‘what’ care is provided, ‘when’ do the activities
happen, and ‘where’ is care provided. Prepackaged ART refill, symptom screening, health
talks, clinical consultations, or referral if unwell defines ‘what’ care is provided across
models. ‘When’ care is provided, as a major benefit of DSD, is usually less frequent than
the routine monthly visits for clients categorised as stable. Though WHO recommends 3–6
months intervals, anything between 2 and 12 months is possible depending on the context.
But these models are characterised by the other two dimensions, that is, ‘who’ provides
care (the cadre of healthcare personnel involved) and ‘where’ care is provided (location).
Interventions may be conducted by HCWs within facilities, for example, adherence
clubs (ACs), fast-track ART refill, 6-monthly appointments, multimonth scripting, or by
community-based HCWs, for example, community drug distribution points. Interventions
can also be conducted by non-HCWs within facilities, for example, ACs or by communitybased non-HCWs, for example, community ART refill groups, community ART groups,
mobile outreach (OR) and AC (see table 1).17
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Table 1: Characterization of DSD models

Location (where)
Within facilities

Personnel HCW managed
(who)

Fast-track ART refill

Six-monthly appointment
Multimonth scripting

Non-HCW
managed

Adherence clubs (ACs)
(model 1)
ACs

(model 3)

Community-based
ACs

Community drug distribution points
(model 2)

Community ART groups

Community ART refill groups
ACs

Mobile outreach (OR)
(model 4)

ART, antiretroviral therapy; DSD, differentiated service delivery; HCW, healthcare worker.

The potential for achieving a lasting impact and sustainability is the push behind DSD
promotion. Sustainability in healthcare is a broad concept that was only recently defined
as ‘programme, clinical intervention and/or implementation strategies which continue to
be delivered after a defined period (ie, after expiration of initial external funding) including
the maintenance of programme or individual behavioural change (ie, clinician, client) which
may evolve or adapt while continuing to produce benefits for individuals/systems’.18 Several
conceptual frameworks have been described articulating the constructs mentioned in
this definition.19–25 These frameworks consolidate and elaborate on sustainability as an
important concept embedded within the continuum of implementation science.26–28 Most of
them view sustainability as a process to be prospectively explored during implementation
rather than an outcome to be retrospectively evaluated. Lennox et al, 29 in a recent review,
developed a comprehensive framework of 40 individual sustainability constructs
categorised into six broad domains, namely (1) intervention design and delivery, (2)
intervention processes, (3) external environment, (4) organisational setting, (5) resources
and (6) people involved. The Lennox framework is the basis used in this review.

Why is it important to do this review?

The long-term sustainability of HIV programme interventions is essential as lifelong ART
remains a necessity for PLHIV. Therefore, sustainability underlies strategies endorsed
by HIV programmes, for example, task shifting, decentralisation of care, differentiation
of care.15 30–35 The increasing international call for universal health coverage is similarly
motivated (in addition to other considerations such as equity) and will likely benefit not
just HIV programmes but entire health systems. 36 37 While many DSD interventions have
been implemented within HIV programmes with good outcomes, knowledge about their
sustainability has been limited. 38–40 Furthermore, it is not clear how these interventions
can be properly integrated within the existing health system to ensure they last.
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Research on the sustainability of health interventions has been hampered by a lack
of consensus. For example, several definitions have existed, some referring to the
continuation of an intervention as a whole or in part41 and others to the continuation of
benefits of an intervention.42 Similarly, several sustainability frameworks exist, making
comparability across studies difficult. Common grounds are, however, beginning to emerge.
The framework by Shediac-Rizkallah and Bone43 provided the basic constructs on which
other sustainability studies continue to build.44–46 The recent syntheses of a comprehensive
definition and framework, both anchored in this framework, provided useful tools which
we have adopted to gain insight into the sustainability of DSD models.18 29

In resource-constrained settings, the promising client-related outcomes and the reduced
demand on resources it places on health systems without undermining effectiveness are
thought to make DSD feasible to implement. HIV programmes will, therefore, require
evidence to inform which DSD options to explore. Our review aims to fill this gap by
evaluating the sustainability of available DSD interventions. While DSD interventions
may not be as onerous as standard clinical care, they pose some demands to the health
system. As countries in SSA strive to increase their domestic share of funding for their
HIV programmes, they must be aware of the aspects influencing the sustainability of
the DSD options considered. This review will provide information necessary to inform
these discussions. Our review also aims to provide the impetus for further enquiry into
service delivery models and socioeconomic issues necessary to ensure continual client
empowerment while supporting minimally resourced health systems.

Methods and analysis

The protocol adheres to the Preferred Reporting Items for Systematic Reviews and MetaAnalyses Protocols guidelines.47

Search strategy

We will search PubMed and EMBASE to identify eligible articles using a comprehensive
search strategy (see the online supplementary file I). Additionally, the reference lists of
included articles and the reference lists of previously published reviews will be reviewed
for other relevant articles. The review period of interest will be between 2000 and 2019
to capture all articles published since the wide-spread scale-up of ART services across
SSA. Only English-language articles will be included. We will use Rayyan Qatar Computing
Research Institute (Rayyan QCRI) app, the free systematic reviews web application48 to
store, organise and manage eligible references whose titles and abstracts will be screened.
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Box 1. Eligibility criteria
Inclusions
Observational, experimental or quasi-experimental studies.
Studies involving stable adult anti-retroviral therapy clients accessing HIV care in subSaharan Africa.
Studies describing or assessing HIV services delivered through models other than
standard clinic-based care.
Studies which compare the per-formance of these other service delivery models with
standard clinic-based HIV service delivery accessed by other clients. Though, lack of this
comparison is not an exclusion criterion.

Exclusions
Reviews, editorials, protocol studies and clinical guidelines.

Box 2. Definitions
Stable antiretroviral the rapy (ART) clients
Definition of a stable ART client has been fine-tuned over time, there-fore, there will be no
restriction in terms of definition. We will rely on the studies’ definitions and will provide a
summary of definitions employed.

Adult clients
The definition of adult clients varies across studies. We will define adult as ≥18 years but will
include studies if the age range of participants is not < 15 years.

A follow-up search will be conducted prior to the completion of the review which is planned
9 months after commencement.

Eligibility criteria

The inclusion and exclusion criteria of articles are as listed— see box 1. Appropriate
definitions to guide the selection of articles are also provided—see box 2.

Selection of studies

Two reviewers (NEO and LU) will independently screen the titles and abstracts of articles
identified in the searches to identify potential articles. The reviewers will then conduct
a full-text reading of these potential articles to determine eligibility. GBG and SH will be
engaged in discussions to make a final determination on eligibility whenever the two
reviewers are unable to reach a consensus. Reasons for exclusions will be reported.
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Data extraction
We have developed a data extraction form. NEO and LU will pilot the data extraction
form on a subset of five articles to assess its functionality. After incorporating feedback
obtained from the review team (NEO, LU, GBG, and SH), a final form will then be used
to extract relevant data independently by the two reviewers. Data to be extracted will
include: (1) details of each intervention including site, setting, service delivery model,
funding, providers, period, theoretical underpinnings; (2) study population, participant
type, and numbers; (3) sustainability constructs as described in table 2 and (3) challenges
or unintended consequences faced during implementation, comments, clients, and staff
perspectives (see online supplementary file II).

We speculate that information regarding some constructs in the framework may be underreported in the included articles. However, by describing the extent to which this underreporting is happening, we hope to highlight this issue for further research. We will quantify
and report the levels of missing information observed during data extraction (estimated by
the number of ‘not described’ (ND) assigned by reviewers) per construct for included studies.

Data analysis

Primary outcome measures will include the scores and rankings on sustainability constructs
and domains as defined by Lennox et al29 and presented in table 2. Since the review aims to
extract and appraise evidence of sustainability constructs retrospectively, we simplified a
previously described tool to assess sustainability in ongoing projects.49 The two reviewers
will assign a score of 3, 2, or 1 independently based on their assessment of whether there
was enough, some, or no evidence about each construct (see online supplementary file II).

Additionally, “ND” will be assigned if the reviewers are not able to assess with the
information provided. Attempts will be made to contact study authors directly for any
additional data considered necessary. Secondary outcome measures will include (1) trends
observed in sustainability scores as a result of variations in the criteria employed to define
stable clients, (2) if appropriate, quantitative intervention outcome measures such as
retention in care, viral suppression, lost to follow-up, client or provider costs reported
across similar interventions and (3) qualitative outcomes such as perspectives of clients
on issues such as satisfaction with intervention or HCW, access to ART, peer support
and perspectives of HCWs on workload or care for sick clients among others. Qualitative
outcomes will be extracted as text.
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Item

Sustainability

construct

Quality improvement
(QI) methods

4

Training and capacity building

The problem

13

12

11

10

Urgency

Spread to other organisations

Socioeconomic and political
considerations

Awareness and raising the profile

2. The external environment

9

8

Intervention duration

Intervention type

7

6

Monitoring progress

5

Expertise

Evidence base for the intervention

2

3

Demonstrating effectiveness

1

1. The intervention design and delivery

Domain

Duration

Urgency

Spread

Political support

Community awareness

Capacity building

Problem awareness

Project design

Monitoring progress

QI methods

Expertise

Evidence base

Patient-related outcomes

Outcome

Is there evidence of an urgency to maintain the intervention based on its relevance?

Is there evidence that the intervention or underlying concepts spread within
participating organisation or to other locations?

Is there evidence that the intervention has political support? For example, government
engagement, guidelines revision to include DSD requirement?

Is there evidence of the larger community being aware of the DSD intervention and
promoting its benefit?

Is there evidence of any orientation, training, ongoing mentoring for staff delivering
the DSD intervention?

Is there general awareness of a problem among stakeholders that requires the DSD
intervention to address?

Is there evidence that the intervention will last beyond initial funding?

What type of intervention is it, for example, prevention, treatment, palliative,
supportive care?

Is there a standardised and systematic method to gather and report data during DSD
intervention?

Is there evidence that QI methods, that is, using data to identify gaps which are
continually improved, starting with a pilot and then spreading? Are used to support
intervention success and sustainability?

Is there evidence of adequate expert knowledge and experience to carry out the DSD
especially by supporting organisation?

Is there evidence that the intervention provides the expected benefits as planned that
is, that the DSD improves outcomes?

Does the paper report any numeric or subjective patient- centred outcomes to show
effectiveness, for example, retention-in- care, viral suppression, lost to follow-up,
patient satisfaction?

Evaluation question

Table 2 Sustainability constructs and evidence to be extracted (adapted from Lennox et al29) (primary study outcomes)
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Sustainability

construct

Domain

Defining aims and shared vision

17

Integration with existing
programmes and policies

26

27

Intervention adaptation and
receptivity

5. Organisational setting

Time

Staff

Infrastructure

Funding

General resources

25

24

23

22

21

4. Resources

Workload

Job requirements

19

20

Incentives

18

16

Belief in the intervention

Complexity

Accountability of roles and
responsibilities

15

14

3. Intervention processes

Item

Table 2 Continued.

Adaptation

Integration

Time

Staff

Infrastructure

Funding

General resources

Workload

Job requirements

Motivation

Shared goal

Belief in intervention

Complexity

Is there evidence that the DSD intervention is flexible to respond, change, adapt and fit
with local context requirements?

Is there evidence that DSD intervention was embedded within the existing
organisational structure, programmes, and policies?

Is there evidence of enough staff in place to conduct and sustain DSD intervention?

Is there evidence that adequate time was dedicated for DSD intervention in the routine
daily schedule of the facility?

Is there evidence that the resources required to support the DSD intervention, for
example, office space, materials, and supplies are available?

Is there evidence that adequate funds are available to implement, and strategic funds
planned to sustain intervention that is, DSD will be embedded and sustained?

Is there evidence that the resources needed to manage and maintain the DSD
intervention are available?

Is there evidence that any additional workload introduced by the DSD intervention is
manageable and requires no special effort to staff involved?

Is there evidence of revision of job requirements for key staff incorporating the DSD
intervention tasks as part of key job descriptions?

Is there evidence that rewards, or benefits derived from the DSD intervention is
considered enough motivation that drives stakeholders to engage and continue
delivering intervention over time?

Is there evidence of a shared aim and vision established with all stakeholders before
commencing the intervention?

Is there evidence that staff think the DSD intervention is a better way to do things?

Is there evidence that it is not difficult for staff to understand and conduct the
intervention?

Evaluation question

Roles and responsibilities Is there evidence that the roles and responsibilities of staff involved in the DSD are
spread out and clearly defined?

Outcome
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Organisational values and culture

28

30

Satisfaction

Community participation

Staff involvement

38

40

Patient involvement

Stakeholder participation

DSD, differentiated service delivery.

39

37

Relationships, collaboration,
networks

36

35

Power

Ownership

Leadership and champions

Support available

34

33

32

6. The people involved

31

Organisational readiness and
capacity

Opposition

Item

Domain

29

Sustainability

construct

Table 2 Continued.

Staff involvement

Patient involvement

Community participation

Stakeholder participation

Satisfaction

Collaboration

Power

Ownership

Champions

Management support

Values and culture

Readiness

Outcome
Opposition

Is there evidence of the involvement of staff in the planning, design, delivery of the
DSD intervention?

Is there evidence of the involvement of patients in DSD intervention processes to
understand patient’s perspectives, values, and needs?

Is there evidence of the participation of community members in directing and shaping
DSD intervention goals and approaches to reflect their values and needs?

Is there evidence that key stakeholders (those affected by the intervention) are
engaged and participate in DSD intervention?

Is there evidence of benefits and rewards enjoyed by stakeholders and staff for
participation in DSD intervention reported?

Is there evidence of any collaborations, partnerships, and support networks to
promote and sustain the DSD intervention?

Is there evidence that stakeholders can use their power to make decisions, advocate
and support the DSD intervention?

Is there evidence that stakeholders take ownership to support, embed and sustain the
DSD intervention?

Is there evidence of any influential person or group who advocates and supports the
DSD intervention?

Is there evidence of facility management support for the delivery and maintenance of
the DSD intervention?

Is there evidence that the values of the DSD intervention align with health system
values, prevailing beliefs, and culture and priorities?

Is there evidence that health facilities have adequate capacity and readiness to
undertake the DSD intervention that is, in terms of materials and manpower?

Evaluation question
Is there evidence of any resistance due to other competing interests from stakeholders
reported?
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Qualitative and quantitative analyses will be conducted. The basic characteristics, key
findings including strengths and challenges of DSD interventions will be summarised. For
qualitative analysis, we will conduct narrative synthesis50 to identify commonly occurred
themes. For quantitative analysis, we will employ descriptive statistics to determine the
sustainability performance of DSD interventions. Performance will be measured in terms
of overall construct scores and percentages and median domain scores. This will then be
used to rank constructs, domains, interventions, and models for sustainability with higher
scores ranked as better sustainability.

Quality of evidence

Two reviewers, NEO, and LU will assess the risk of bias in included studies using the
Downs and Black checklist.51 The following domains will be assessed: quality of reporting,
external validity and internal validity confounding (selection bias), and power. For
qualitative studies, we will assess the risk of bias using the Joanna Briggs Institute checklist.52
Disagreements between reviewers will be resolved as for study selection. The overall quality
of included studies will be evaluated, if possible, using the Grading of Recommendations
Assessment, Development, and Evaluation framework for quality of evidence.53

Ethics and dissemination

Results and findings of the review will be published in a peer-reviewed journal and
presented at appropriate conferences and meetings.
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Supplementary files
Supplementary File I: Search strategy (PubMed & EMBASE)
#1 Pubmed Search ALL <2000 to November 21, 2019>
Search history sorted by search number ascending
#

Searches
1

2
3

(patient-centred care or patient-centered care or community supported models or adherence
clubs or teen* club or task shifting or (“community ART” adj2 (distribution or delivery or
refill)) or community client lead ART-delivery or facility fast track or quick pick-up or
(p?ediatric expedited adj2 ART)).mp. or ((differentiated or decentrali?ed or community) adj2
(care or intervention)).ti,ab,kf. or (adherence club or differentiated model* or down-referr*
or out-of-clinic).ti,ab,kf.
exp HIV/ or exp HIV INFECTIONS/ or exp HIV Seropositivity/ or hiv.ti,ab,kf. or (antiretroviral
treatment or ART).ti,ab,kf.
1 and 2

#2 Embase search <2000 to November 21, 2019>
Search history sorted by search number ascending
1

2
3
4
5
6
7

(patient-centred care or patient-centered care or community supported models or adherence
clubs or teen* club or task shifting or (“community ART” adj2 (distribution or delivery or
refill)) or community client lead ART-delivery or facility fast track or quick pick-up or
(p?ediatric expedited adj2 ART)).mp. or ((differentiated or decentrali?ed or community) adj2
(care or intervention)).ti,ab,kw. or (adherence club or differentiated model* or down-referr*
or out-of-clinic).ti,ab,kw.
exp Human immunodeficiency virus/

exp Human immunodeficiency virus infection/

(hiv or (antiretroviral treatment or ART)).ti,ab,kw.
2 or 3 or 4
1 and 5

limit 6 to (conference abstracts or embase)
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Supplementary File II: Data extraction tool
Please check the online publication to download the Data extraction tool:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7045032/
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Abstract
Introduction: The World Health Organization recommends differentiated service delivery
(DSD) to support resource-limited health systems in providing patient-centered HIV
care. DSD offers alternative care models to clinic-based care for people living with HIV
who are stable on antiretroviral therapy (ART). Despite good patient-related outcomes,
there is limited evidence of their sustainability. Our review evaluated the reporting of
sustainability indicators of DSD interventions conducted in sub-Saharan Africa (SSA).
Methods: We searched PubMed and EMBASE for studies conducted between 2000 and
2019 assessing DSD interventions targeting HIV-positive individuals who are established
in ART in sub-Saharan Africa. We evaluated them through a comprehensive sustainability
framework of constructs categorized into 6 domains (intervention design, process, external
environment, resources, organizational setting, and people involvement). We scored each
construct 1, 2, or 3 for no, partial, or sufficient level of evidence, respectively. Interventions
with a calculated sustainability score (overall and domain-specific) of .90% or domainspecific median score .2.7 were considered likely to be sustainable.

Results: Overall scores ranged from 69% to 98%. Top scoring intervention types included
adherence clubs (98%) and community ART groups (95%) which comprised more than
half of interventions. The highest scoring domains were design (2.9) and organizational
setting (2.8). The domains of resources (2.4) and people involvement (2.3) scored lowest
revealing potential areas for improvement to support DSD sustainability.

Conclusions: With the right investment in stakeholder involvement and domestic funding,
DSD models generally show potential for sustainability. Our results could guide informed
decisions on which DSD intervention is likely to be sustainable per setting and highlight
areas that could motivate further research.
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Introduction
Traditional clinic-based care to test, treat, and retain all people living with HIV (PLHIV)
poses a challenge to constrained health systems, especially in sub-Saharan Africa (SSA).1
Innovative service delivery options are necessary to scale up and support favorable longterm outcomes of antiretroviral therapy (ART). By tailoring services according to client
clinical profile, differentiated service delivery (DSD) offers a practical alternative.2 Overall,
the goal of DSD is to decrease barriers in access to care and to guarantee the quality of
services at reasonable costs to the health care system. Several DSD interventions have
been implemented since the 2000s and show encouraging programmatic and clinical
outcomes. 3–5 DSD anchors on 4 pillars: the person who provides care [“who”; health care
workers (HCWs), doctors, nurses, community health workers (CHWs), peers, etc.], the
location of care (“where”; clinic or community), the frequency of care (“when”; monthly or
multi monthly), and which HIV services are provided (“what”; ART refill, counseling, health
screenings, etc.), respectively. DSD models are defined by a combination of one or more of
these pillars which are adapted to the local context. The simplest DSD model is one that
includes multiple (3–6) months prescriptions and task-shifting of ART dispensing tasks
from doctors to other HCWs. Currently, 4 main DSD intervention types exist including,6
(1) HCW managed groups, eg, adherence clubs in clinics or communities, (2) Facility-based
individual models delivered by HCWs eg, fast track refills, six-month appointments, and
multi-month scripting, (3) Client-managed groups in communities, eg, community ART
groups and, (4) Community-based individual models, eg, community drug distribution
points, mobile outreaches, and home delivery.
These DSD interventions focus on individuals who are established (stable) on ART, as
complicated cases require facility-based individualized care. This group became the
priority for service delivery innovations such as adherence clubs and down-referrals
from hospitals to clinics in South Africa, to community ART groups in Mozambique. 3,7–10
The defining criteria for being established on ART are in constant evolution and vary by
setting, adapted by national HIV programs. WHO currently defines being established on
ART as receiving ART for at least 6 months, no current illness (which does not include
well-controlled chronic health conditions), a good understanding of lifelong adherence,
ade-quate adherence counseling provided, and evidence of treatment success (preferably
at least one suppressed viral load result within the past 6 months).
As countries increasingly adopt DSD models that show encouraging results, it is necessary
to assess where to focus efforts to enhance the sustainability of these models. In this
review, we aimed to evaluate the sustainability of DSD interventions using a comprehensive
framework and to assess whether variations in the definition of individuals who are
established on ART influence outcomes and sustainability of DSD interventions.
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Methods
The methods for this review have been published elsewhere.11 In brief, we systematically
searched and identified studies in the English language about ART delivery interventions
to individuals established on ART in SSA conducted between January 2000 and November
2019. The search was conducted in PubMed and EMBASE using terms including
differentiated care, decentralized care, community ART, task shifting, SSA, and HIV
program descriptors. Reference lists of included articles were also searched. Inclusion
and exclusion criteria are summarized in Box 1.

Sustainability Definition and Framework

We used the following comprehensive definition of sustainability: “after a defined period—
especially after initial funding, the program, clinical intervention, and/or implementation
strategies continue to be delivered and/or; individual behavior change (ie, clinician, client)
is maintained; the program and individual behavior change may evolve or adapt while
continuing to produce benefits for individuals/systems.”12 We adopted the consolidated
framework for sustainability constructs in health care to structure our evaluation.
The framework was developed in 2018 based on a systematic review of sustainability
frameworks, tools, and models in health care. It is the first framework to consolidate a
comprehensive list of sustainability constructs which are organized into 6 broad domains
with 40 individual constructs which may influence sustainability outcomes. The framework
provides a mechanism to conceptualize and analyze sustainability data. To test validity
and understand how representative the framework is of diverse health care interventions
and settings, it has been tested within various health care studies.13–19 We seek to add to
this literature by testing it within this work, with the constructs and domains providing
a simple set of evaluation questions that formed the evaluation benchmark (see File 1,
Supplemental Digital Content, http://links.lww.com/QAI/B644).
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Inclusions

Exclusions

Observational, qualitative, experimental, or
quasiexperimentalstudies.
Studies involving stable adult ART clients
accessing HIV care in SSA.
Studies describing or assessing HIV services
delivered through models other than standard
clinic-based care Studies which compare the
performance of these other service delivery
models with standard clinic-based HIV service
delivery accessed by other clients. Although,
lack of this comparison is not an exclusion
criterion.

Reviews, editorials, protocol studies, and
clinical guidelines
Studies describing or assessing interventions
focussed on special population groups eg,
adolescents, children, pregnant women,
men who have sex with men, commercial sex
workers, etc
Studies using data retrospectively collected
in electronic databases with little description
of the actual intervention

Systematic review Exploring the Sustainability of DSD in SSA

Study Outcomes
The primary outcome was an overall “sustainability score.” This was calculated by
summing the scores assigned to the 40 consolidated framework for sustainability
constructs for each study and DSD intervention type (see calculation details below). In
addition, the median of the scores was estimated for the 6 domains per intervention. All
construct and domain names are present in this article in italics. The secondary outcomes
included (1) a descriptive summary of the main study outcome measures (eg, retention in
care, viral suppression, loss-to-follow-up, and client-related or provider-related costs), (2)
narrative synthesis of qualitative outcomes (e.g., clients and HCW perspectives about DSD
interventions and challenges), and (3) sensitivity of sustainability scores per intervention
to the cut-off points (see data synthesis section below) with variations in definitions of
individuals established on ART used across studies.

Quality Appraisal

The risk of bias was assessed using the Downs and Black checklist for quantitative studies20
and the Joanna Briggs Institute (JBI) checklist for qualitative studies. 21

Data Extraction and Synthesis

We adapted a scoring method using a pretested checklist to assign scores per construct
ranging from 1 to 3: 1, little to no evidence; 2, some or moderate evidence; and 3, sufficient
evidence that the construct was realized.11,22 The scores assigned aimed to facilitate the
prioritization of constructs and domains based on frequencies. 23 There are no standards
published for ranking sustainability. Studies measuring similar complex constructs in
health interventions used mean scores or percentage scores, e.g., >75% as cut-offs to
determine performance and trends. 24–26 We considered percentages an appropriate
measure to rank constructs since we calculated total scores, and median to rank domains
since the 3-point scores were non-normally distributed. Per intervention, we calculated
an overall percentage of the total score possible across all constructs (3 x 40 = 120). We
derived 3 cut-offs to indicate sufficient evidence for at least 75%, 50%, and <50% of all
constructs which we deemed set a high standard for our evaluation. This translated into
total scores falling (1) within the highest percentile ≥108, (2) between the eighth and
highest percentile (≥99.6–107), and (3) below the eighth percentile≥ (<99.6). Consequently,
we regarded percentage total scores as follows: ≥90%: likely sustainable, ≥83%: potentially
sustainable, and < 83%: less likely to sustain. Similarly, we regarded a median domain score
of ≥2.7 for each unique DSD intervention as suggestive of being likely sustainable, ≥2.2 as
suggestive of potentially sustainable, whereas <2.2. was regarded as less likely sustainable.
R version 4.0.3 was used for analysis and visualized using the ggplot2 package. 27,28 A
narrative synthesis was conducted by using thematic analysis to summarize sustainability
facilitators and challenges.
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Sensitivity Analysis
To determine the impact of varying definitions of individuals established on ART, we
assumed a minimum set of criteria (specifying CD4 count or VL, and months on ART
or adherence status) as the base definition for individuals established on ART. Studies
specifying additional criteria (about, eg, opportunistic infections, weight, adherence,
residence) were categorized as base+, and studies with no definition as base-. The
sensitivity of sustainability scores to these 3 categories was analyzed by constructing a
forest plot setting the cut-off score of 83% as indicative of the potential for sustainability
to assess for trends.

Registration

This systematic review was registered on the PROSPERO database; number
CRD42019120891.

Results

Characteristics of Included Articles
Of 3088 publications identified by our search, 34 articles were included reporting 39
different DSD interventions across 10 SSA countries (Fig. 1). South Africa, Malawi, and
Mozambique contributed about 75% of included articles. Characteristics of included
studies are summarized in Table 1, and full data extraction details are available in File 2,
Supplemental Digital Content, http://links.lww.com/QAI/B644. Articles were published
between 2010 and the end of 2019, describing interventions started between 2006 and
2018, except for one intervention that started in 2001. 29 Most studies were observational
cohorts 41% (16/39), followed by qualitative studies (including realist evaluations, 10/39)
and experimental studies (3 cluster-randomized studies, 1 quasi-experimental study,
and 1 pragmatic open-label study, 5/39). The remainder were mixed-methods studies,
program evaluations, and cost-effectiveness studies. Studies with a comparison group
comprised 44% (17/39), whereas the remainder was descriptive. Finally, 51% of studies
were conducted in single sites.
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Table 1: Characteristics of articles included in review
Author/Year
(ref)

Intervention site/
Town/ Country

DSD DSD Study design
type start

Study aim

Bango F.,
2016 9

Ubuntu clinic,
Khayelitsha, Cape
Town, South Africa

AC

2007

Cost-effectiveness
analysis (CEA) and
access analysis (AA)

Bekolo C.,
2017 30

Matam out-patient
clinic, Conakry,
Guinea

SMA

2013

From a provider’s perspective, (i)
to assess the cost-effectiveness of
clubs in comparison with Standard
of care and (ii) to present perceived
accessibility differences associated
with each model of care.

Bemelmans
M., 2014 31

Chiradzulu Malawi;
Khayelitsha, South
Africa; Kinshasa,
Congo; Tete,
Mozambique.

SMA

2008

Comparative Cohort Report a 6-monthly appointment
study
for clinic and drug refill adapted
locally as Rendezvous de Six Mois
(R6M) for stable HIV patients
receiving ART, as a decongestion
scheme to relieve pressure on its
overstretched referral Centre of
Matam in Conakry and to improve
retention in care during the Ebola
outbreak

Retrospective cohort
study

Bochner AF.,
2019 32

10 facilities - 2 rural
hospitals, 6 rural
clinics
and 2 urban clinics
in 5 provinces of
Zimbabwe

2018

A qualitative
evaluation

Evaluate the perceived effects of
the CARG model for both HCWs
and ART clients.

Determine clinical outcomes
among ART clients attending
adherence clubs and client
experiences and healthcare
worker perceptions of factors
key to successful adherence
club implementation in the Cape
Winelands District, South Africa.

CARG

Describe several communitysupported models of ART delivery
developed by Medecins Sans
Frontieres (MSF) together with
Ministries of Health (MoH) in
public health facilities in subSaharan Africa

Bock P., 2019
33

1 PHC and 3 CAC
in Cape Winelands
district, South Africa

AC

2014

A retrospective
cohort analysis

Brennan A.,
2011 34

Themba Lethu
Clinic/Crosby Clinic,
Johannesburg, South
Africa

DR

2007

Decroo T.,
2011 35

12 facilities in
6 districts of
Tete Province,
Mozambique

CAG

2008

Comparative Cohort Compare one-year treatment
study
outcomes amongst individuals
down-referred for treatment
maintenance at a nurse-managed
PHC to patient’s eligible for
down-referral who remained at
the doctor-managed treatment
initiation site

CAG

2008

Decroo T.,
2014 36

Peri-urban, district,
and rural clinics
in Tete Province,
Mozambique

Observational cohort Describe the implementation of
study
the community ART group (CAG)
model and report preliminary
outcomes

Retrospective
program evaluation

Analyze long-term retention in
CAG, estimate individual-and
CAG-level risk factors associated
with attrition, and describe the
circumstances in which CAG
members died.
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Table 1: Continued.
Author/Year
(ref)

Intervention site/
Town/ Country

DSD
type

DSD Study design
start

Study aim

De Jager GA.,
201837

14 PHCs in Eden
district, Western
Cape, South Africa

AC

2013

Analytical crosssectional study

2015

Unblinded clusterrandomized
evaluation for AC;

Investigate treatment adherence
and patient satisfaction of stable
patients living with HIV on ART in
ART adherence clubs and clinics

Evaluate retention and viral
suppression in AC and DMD
compared with standard clinicbased care

Determine whether an ARV
community delivery model (lay
health workers deliver ARVs to
the homes of patients who are
clinically stable on ART and nurses
and physicians deliver standard
facility-based care for patients
who are clinically unstable on
ART) leads to a lower or equal
(non-inferior) risk of virological
failure compared to the standard
of care (standard facility-based
care for all ART patients).

Fox MP., 2019
38 AC

Fox DMD

24 PHCs in 4
AC
provinces (Gauteng,
North West, Limpopo,
and KwaZulu Natal),
DMD
South Africa

Observational study
for DMD

Geldsetzer P.,
2018 39

18, 16, and 14
HD
facilities in Temeke,
Kinondoni, and Ilala
municipalities, Dar es
Salam, Tanzania

2016

Cluster randomized
trial

Grimsrud A.,
2014 7

Community Health
Centre (CHC)
Gugulethu, Cape
Town, South Africa

DR

2006

Grimsrud A.,
2015 40

Hannan Crusaid
Treatment Centre
(HCTC), CHC
Gugulethu, Cape
Town South Africa

CAC

2012

Comparative Cohort Compare a nurse-managed,
study
decentralized model of care for
stable ART patients with a doctormanaged ART clinic, for patients
receiving ART in primary care in
Cape Town, South Africa

Descriptive study

CAC

2012

AC

2014

Comparative Cohort Describes outcome loss to follow
study
up (LTFU) and viral rebound
over the first 18 months of CAC
implementation in Cape Town,
South Africa, and compares patient
outcomes under the CAC model of
care to those of patients managed
in facility-based primary care

DR

2008

Quasi-experimental

AC

2007

Retrospective cohort
evaluation

Grimsrud A.,
2016 41

Community Health
Centre (CHC)
Gugulethu, Cape
Town South Africa

Hanrahan CF., Witkoppen Health
201842
and Welfare Centre
Johannesburg, South
Africa

Long L, 2011
43

LuqueFernandez
MA., 2013 44
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Themba Lethu
Clinic/Crosby Clinic,
Johannesburg, South
Africa

Ubuntu clinic,
Khayelitsha, Cape
Town, South Africa

A pragmatic,
open-label, parallel
randomized
controlled trial

Describe the implementation, early
outcomes, and lessons learned
from the Community Adherence
clubs (CAC)s given the limited
evidence base for communitybased models

Compare the effectiveness of
community- versus clinic-based
adherence clubs concerning loss
from club-based care and viral
suppression

Evaluate the implications of
this down-referral strategy for
treatment outcomes and costs

Evaluate the effectiveness of
adherence clubs compared to
traditional clinic-based care
in maintaining or improving
long-term retention-in-care and
virologic suppression
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Table 1: Continued.
Author/Year
(ref)

Intervention site/
Town/ Country

DSD
type

Mantell JE.,
201945

3 clinics in 2
rural districts in
Mashonaland Central
and Mashonaland
West Provinces,
Zimbabwe

CARG 2014

An exploratory
qualitative study

AC

2014

A mixed-methods
study

Western Cape District AC
Hospitals (WCDOH),
South Africa

2011

Realist evaluation
(Case study)

Mudavanhu
M., 2019 46
Mukumbang
FC., 2018 47)

Witkoppen Health
and Welfare Centre
Johannesburg, South
Africa

DSD Study design
start

Study aim

Identify facilitators and barriers to
CARG participation by HIV-positive
men, with inputs from recipients
of HIV care, community members,
HCWs, donors, and policymakers

Explore patient acceptability and
attitude towards the community
and clinic-based adherence clubs

Test the hypothesis (the initial
program theory) of the adherence
club to validate, reject, or modify
the initial program theory. To
obtain a refined program theory
of the adherence club intervention
based on the operation of the
intervention in the identified
primary health care facility

Test a theory on how and why
the adherence club intervention
works and in what health system
context(s) in a primary healthcare
facility in the Western Cape
Province

Mukumbang
FC., 2019_
SAJHIVM48

1 Provincial PHC
in Western Cape
province, South
Africa

AC

2014

Retrospective
cohort analysis
and an explanatory
qualitative approach

Mukumbang
FC., 2019_
Plos149

1 PHC in Mitchell’s
Plain, Cape Town,
South Africa

AC

2012

Retrospective
cohort analysis
and an explanatory
qualitative approach

Pasipamire
L., 2018 50
(CAG)

16 Primary care
centers in the
Shiselweni region,
Swaziland

CAG

2015

1 large health centre

AC

2015

Program evaluation Compare retention in care model
and retention on ART among three
(Retrospective
care models i.e. CAG, Outreach, and
analysis
Treatment clubs and to determine
factors associated with all-cause
attrition.

2012

Qualitative study

2012

Qualitative study

Pasipamire
Outreach

Pasipamire
AC

Pellecchia U.,
2017 51
Prust ML.,
2018, 5 CAG

Prust FTR

Prust MMS

Rasschaert F,
2014 52

1 Primary and 1
OR
secondary care facility

Mikolongwe Health
CAG
Centre and Khonjeni
Health center, Thyolo,
Malawi

30 heterogeneous sites CAG
in Malawi – 8 CAGs

30 heterogeneous
FTR
sites in Malawi – 4FTR

30 heterogeneous
sites in Malawi

20 clinics in
Tete province,
Mozambique

MMS

CAG

2015

2012

2012

2008

Qualitative study

Unravel the mechanisms
explicating how, why, for whom,
and in what circumstance the
adherence club program works at
a community health center in Cape
Town

Report the findings of a qualitative
study to assess the perceived
benefits and limitations of CAGS
from a patient and a healthcare
worker (HCW) perspective.

Describe the qualitative component
of the process evaluation that
explored patients and provider
perspectives on the key benefits
and challenges associated with
models of differentiated care for
stable patients

Assess the relevance, the dynamic,
and the impact of CAG
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Table 1: Continued.
Author/Year
(ref)

Intervention site/
Town/ Country

DSD
type

DSD Study design
start

Study aim

Rasschaert F,
2014 53

MSF Project
Tete province,
Mozambique

CAG

2008

Qualitative
evaluation

Selke HM.,
2010 29

Mosoriot rural health HD
centre, Kosirai, Kenya

2006

Community
randomized clinical
trial

Highlights the components,
which might facilitate and/or
jeopardize the sustainability of
the CAG model, and formulates
recommendations to guarantee its
long-term sustainability

AC

2012

A descriptive
retrospective
cohort study

Sharp J., 2019 Ubuntu clinic,
54
Khayelitsha, Cape
Town, South Africa

Tsondai PR.,
2017 4

Cape town health
district, South Africa

AC
and
CAC

2007

A retrospective
observational
cohort study

Vandendyck
M., 2015 55

CAG
Health Centre (HC)
Nazareth clinic, Roma
District, Lesotho

2012

Mixed methods

Venables E.,
201956

Ubuntu ART clinic,
Khayelitsha and
Gugulethu
CHC, Western Cape
Province

AC

2016

A qualitative study

Vogt F., 2017
57

Kabinda Referral
Hospital, Kinshasa,
DRC

CDDP 2010

Cohort study

SMA

a retrospective
cohort analysis

Wringe A.,
201858

District Hospital and
10 health centers in
Chiradzulu, Malawi

2008

Evaluate the clinical outcomes of
patients enrolled in an innovative
HIV care delivery system which
utilized PLWAs as Community Care
Coordinators (CCCs), aided by an
electronic decision support tool,
to deliver medications and provide
follow-up care to patients on ART
in the community

Describe the outcomes of patients
referred directly to ACs after viral
suppression following specific
adherence support

Describe and explore possible
predictors of LTFU and viral
rebound for a representative
sample of patients receiving their
ART within ACs in Cape Town,
South Africa

Study how CAG dynamic was
perceived by different stakeholders,
and study retention among patients
in conventional care and CAG
members in HC Nazareth.

1. Explore perceptions of ACs among
former and current AC members, as
well as those who had never joined
a club, in two settings in Cape Town,
South Africa, including the perceived
advantages and disadvantages of the
differentiated model mechanisms. 2.
Explore the experiences of patients
referred out of ACs back to routine
clinical care

Assess outcomes and risk factors
for attrition after decentralization
in this project

Describe long-term retention in
care, and risk factors for attrition
from care among clinically stable
ART patients accessing SMCC
over the period from 2008-2015.
To estimate the number of clinic
appointments “saved” as a result
of SMCC

Legend: AC - Facility-based Adherence clubs; CAC - Community-based Adherence clubs; CAG – Community ART
group; CARG – Community ART refill group; CDDP – Community drug distribution point; DMD – Decentralized
medication delivery; DR - Down referral (DR) from Hospital to PHC; FTR – Fast track refills; MMS – Multi-month
scripting; OR – Outreach; SMA - Six monthly appointment; SMCC – Six monthly clinical consultations; LTFU – Lostto-follow-up

74

Systematic review Exploring the Sustainability of DSD in SSA

4

Figure 1: PRISMA diagram. Description of search strategy and article retrieval.

Risk of Bias in Included Studies

Over 90% of quantitative studies had a high to moderate risk of bias (see File 3, Supplemental
Digital Content, http://links.lww.com/QAI/B644). The risk of bias in qualitative studies
was considered moderate. All qualitative studies did not state the philosophical perspective
from which the studies were conducted or the theoretical perspective of the researcher
within the research.

Characteristics of Included Interventions

Of the 39 interventions (Table 2), adherence club (41%) and community ART group (20%)
were the most commonly reported intervention types. The intervention types adherence
club and down referral were conducted mostly in urban settings except for one adherence
club intervention. 50 Of the 2 community drug distribution point interventions, one was
conducted in a large urban center, whereas the other was a multicenter study spanning
both rural and urban settings. 57 Community ART groups, community ART refill groups,
and outreach interventions were predominantly in rural settings. Primary care providers
in over 85% of interventions were peers and/or lay health care workers (Lay-HCW).
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Interventions were mostly funded externally, apart from locally funded adherence clubs
in South Africa, a situation reflecting the funding status of HIV programs in general.
Outcome measures reported included 1-year retention (in 20/29 studies, of which 8 were
comparative), 1-year viral suppression and 1-year loss-to-follow-up (in 10 studies each),
and 1-year mortality (in 8 studies). Three studies reported costs, of which only 1 article
reported both provider and client-incurred costs.9,38,43

Overall Sustainability Scores per Intervention Type and Study

Across the 9 DSD intervention types, sustainability scores ranged from 67.5% for home
delivery in Kenya to 95.8% for adherence clubs in South Africa. DSD interventions
implemented in South Africa, for example, adherence clubs and decentralized medication
delivery, scored the highest (94.2%–95.8%), followed by the community ART groups
implemented in Mozambique (93.3%) and those in Lesotho (90.8%).4,9,35,44,51,52,55 Conversely,
interventions with minimal engagement of key stakeholders, for example, home delivery,
6-month appointments, and down referral scored the lowest with 67.5%, 71.8%, and 73.3%,
respectively. The scores per study are shown in Table 2, Supplemental Digital Content,
http://links.lww.com/QAI/B644.

Sustainability Scores—Top-Scoring Constructs

The top 12 constructs scored between 95% and 100%. Evidence for sustainability was
reported across all interventions for 6 constructs, namely, value system, no opposition, problem
awareness, project type, expertise, and client-related outcomes (see details in Fig. 2A).

Sustainability Scores—Least Scoring Constructs

The least 12 scoring constructs scored between 15% and 53%. Sustainability constructs
were least reported in the following areas (Fig. 2B): community participation and the
involvement of program champions (15% of studies); community awareness of interventions
and clients involvement in intervention design, planning, and processes—23%
of studies7,36,52; a shared goal developed with all stakeholders, resources, and adequate
funding necessary to continue interventions (30% of studies); other constructs with
minimal evidence included ownership of interventions, infrastructure, satisfaction among
staff, power, and readiness to continue delivering the intervention with little or no external
support.4,9,40

Constructs Not Described Across Studies

Over 50% of studies provided some form of evidence for all constructs. Of the remainder,
14 studies did not describe between 1 and 3 constructs. The involvement of champions was
the construct most frequently not described (13%, 33.3%). Community awareness followed
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a similar trend. Other constructs not commonly described include readiness (30%), funding
(25%), community participation (13%), roles/responsibilities (13%) job description (10%),
and shared goals (10%).

4

Figure 2. Scoring of sustainability constructs including (A) the highest and (B) the lowest scoring constructs of
40 constructs assessed. The 3 numbers displayed for each bar in the 2 figures from left to right rep-resents (1)
percentage of all DSD interventions evaluated reporting little/no evidence, (2) percentage re-porting moderate,
and (3) percentage reporting sufficient evidence that the construct was achieved. *Response refers to the score
as described in methods: (1) little evidence, (2) moderate evidence, and (3) sufficient evidence.
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Comparing Sustainability Domains Across DSD Intervention Types
In Figure 3, we present the median and interquartile ranges for domain-specific scores
per intervention type. In Table 3, we describe the domain scores in detail. The figure
highlights the relative performance of the 6 sustainability domains across the 9 unique
DSD intervention types. Median scores are highlighted as 6 separate boxplots with different
colors representing the 6 domains per DSD intervention type.

Facilitators of and Challenges to Sustaining DSD Interventions

Across studies, DSD interventions were mostly acceptable to clients and staff alike.
Among clients, preference for DSD was explained as representing a convenient option,
reduced time spent accessing care, reduced frequency of clinic visits, reduced transport
cost, increased peer support, reduced absenteeism from work, material support among
members, and improved self-management. 5,9,31,35,37,43–47 For staff, the reduced workload
was the most commonly cited reason for preference in addition to more effective use of
HCW time attending to sicker patients, reduced number of clients lost-to-follow-up, and
decongestion of the clinic. 5,59,60

Figure 3. Plot of median scores with IQR obtained per domain for the 9 unique DSD intervention types in the
review. The DSD intervention types include AC, i.e., adherence clubs both facility and community based; CAG,
i.e., community ART groups; CARG, i.e., community ART refill groups; CDDP, i.e., community drug distribution
points; DR, i.e., down-referral; HD, i.e., home delivery; MMS, i.e., multi-month scripting; OR, i.e., out-reach; and
SMA, i.e., 6-monthly appointment. Plotted scores were derived by obtaining the average of total construct scores
making up each of the 6 domains as indicated by the colors, i.e., (orange) intervention design and delivery,
(brown) external environment, (green) organizational setting, (teal blue) people involved, (blue) intervention
processes, and (violet) resources as described in methods. AC, facility-based adherence clubs
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Table 2: DSD intervention type description
Intervention type

DSD model6 Country

Adherence clubs
(AC) – Clinic and
Community-based

Healthcare
worker
managed
groups

Number of
DSD intervention description
studies in review
n,% (citation)

South Africa,
Swaziland

16, 41 4,9,40,41,44,47,50

Community ART
groups (CAG)

Client
managed
groups

Mozambique,
Lesotho,
Swaziland,
Malawi

8, 21 5,35,36,50–53,55

Community ART
Refill groups
(CARG)

Client
managed
groups

Zimbabwe

2, 5

Community Drug
distribution
points/
Decentralized
medication
delivery (CDDP/
DMD)

Communitybased
individual
model

South Africa,
DR Congo

2, 5

South Africa

3, 8

Home delivery (HD) Communitybased
individual
model

Tanzania,
Kenya

2, 5

Malawi

1, 3

Outreach (OR)

Facilitybased
individual
model

Swaziland

1, 3

Facilitybased
individual
model

Malawi, Guinea 4, 10 5,30,31,58

Down-referral (DR) Facilitybased
individual
model

Multi-month
scripting (MMS)

Six monthly
appointment/Fast
track refill (SMA/
FTR)

Communitybased
individual
model

32,45

38,57

7,34,43

29,39

5

50

Groups of 25-30 stable adult ART
patients led by a Health Care Worker
or peer who meets every 2-3 months
within or out of the facility for group
counseling and ART refill

Self-formed groups of 2-6 stable adult
ART patients living within the same
geographical area who meet within
the community monthly for group
counseling and drug distribution. One
CAG member visits the clinic monthly
to collect ART refill for the group and
consultation on a rotational basis so
that each member visits the clinic at
least once every 6-months
Self-formed groups of 4-12 stable
adult ART patients who live and
meet within the same community for
group counseling. A group member
is appointed for a clinical visit every
3-months for drug refills while the
whole group visits the clinic for
annual consultation.
Peer-led centers within the
community where stable adult
patients come for 3 monthly ART
refills with one-yearly clinical
consultation at the facility

Referral of stable adult ART patients
from secondary health facilities
to primary health centers for the
continuation of care, one of the first
models tried.

Monthly delivery of ART by
Community Health Workers to stable
adult patients at home or any other
location within the community
Three-monthly clinical consultation
with drug refill at the health facility
ART drug refill integrated into
existing outreach programs held in
the community
Six-monthly clinical consultation
with three-monthly ART refill by
Community Health Workers

79

4

Chapter 4

Table 3: Sustainability scoring across all DSD intervention types by domains
Domain

Overall scores

Intervention
design and
delivery

- Range - 2.3 to 3.
- Least scoring – SMA, MMS HD,
- 4 of 9 constructs
CAG.
in this domain
- Dependence on donor-driven
scored maximally
systems e.g. for monitoring
across all
and reliable drug supply
interventions.
makes sustainability
doubtful.

External
environment

Least scoring DSD
interventions and constructs
within domain challenging

- Range from 2.0
- SMA and DR scored least
to 3.
closely followed by MMS, HD,
- 2 of 4 constructs in and CDDP
this domain were - There was generally minimal
top scorers
involvement of the larger
community in design and
implementation.

Top scoring DSD interventions
and constructs within domain
supporting

- High scorers include AC, CAG, DR,
and OR.
- All intervention types had clear
designs, good outcomes, and
displayed intended benefits
- There were adequate expertise,
capacity building, and the use of
improvement methods.

- CAG and OR were top scorers likely
because
- The urgency for DSD was
acknowledged and there was strong
political support and motivation to
explore DSD options.
- Many interventions have already
been scaled up regionally and
countrywide.

Organizational - Range from 2.2
- HD, DR, and CARG performed - AC scored highest. Similarly, CAG,
setting
to 3.
the least.
CDDP, SMA, MMS, and OR all score
- 2 of 6 constructs in - The readiness to sustain the
≥2.7 benchmark
this domain had
interventions with minimal
- High acceptability, management
maximum scores
external support was however support, flexibility to adapt and
with another top
doubtful in most countries
expand existing resources to reach
scoring
except South Africa.
more patients characterize DSD
- DSD objectives align with health system
priorities and strategic plans
- Observable benefits provide visibility
that patients are a priority.
- No opposition to DSD was
documented.

Intervention
process

Resources
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- Range from 2.3
- AC, CAG, HD, and DR scored
to 3.
the least.
- 2 of 7 constructs in - Structures for coordinating
this domain were
and monitoring are still
top scorers
mostly donor-funded
- Lack of clarity in roles with the
existing system especially
in CAG
- A shared goal across
stakeholders including PLHIV
with clear responsibilities for
sustainability was reported
minimally.

- Range from 1.2
- HD, DR, CAG, CARG were all
to 3.0.
low scoring
- 4 of 5 constructs
- Funding, infrastructure,
in this domain
resources, and staff required
scored least
were mostly provided by an
- Least performing
external donor.
across all models
in this review.

- CDDP scored highest followed by AC
and CARG
- Clients are motivated to participate
as models create safe outlets for ART
refill even where HIV stigma is high.
- The simplicity of interventions and
reduced workload promote the
buy-in of facility staff.
- Many countries have updated
guidelines and developed other job
aides to promote DSD

- AC in south Africa scored highest
- Interventions were embedded and
implemented within the routine HIV
service delivery,
- Peers engaged as human resources in
care provision process reducing the
need for highly skilled staff
- Reduced client burden in clinics free
limited staff to do more work
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Table 3: Continued.
Domain

Overall scores

Least scoring DSD
interventions and constructs
within domain challenging

Top scoring DSD interventions
and constructs within domain
supporting

People

- Range from 1.5
- DR, HD, CARG were the least
- CAG scored optimally followed by AC
to 3.0.
scoring
likely due to adequate engagement of
- 5 of 9 constructs in - Patients are mostly involved
key stakeholders in implementation
this domain were
at the level of implementation
in Mozambique and South Africa
among the least
and rarely in design and
- Good collaboration, acceptability, and
scoring
planning.
stakeholder engagement
- Power to adapt and will to own - Client satisfaction as DSD promote
limited
active participation with HCW as
- Limited report of the use
allies
of champions beyond the
immediate community of
PLHIV across intervention
types

Legend AC - Facility-based Adherence clubs; CAC - Community-based Adherence clubs; CAG – Community ART
group; CARG – Community ART refill group; CDDP – Community drug distribution point; DMD – Decentralized
medication delivery; DR - Down referral (DR) from Hospital to PHC; FTR – Fast track refills; HD – Home delivery;
MMS – Multi-month scripting; OR – Outreach; SMA - Six monthly appointment

Fear of stigma because of unintentional disclosure by participating in the intervention
was a recurrent challenge across studies. Other challenges were mostly health systemrelated including protocol violations because of pressure from clients to be enrolled,
staff shortage, long viral load result turn-around-time, poor documentation, and data
quality, inadequate understanding of intervention by staff, insufficient supervision, ARV,
and Cotrimoxazole stock-out, differences in implementation across facilities, inadequate
awareness, and low community involvement, inefficient drug supply chain, restrictive
policies limiting the roles of CHW, unconducive venue for intervention, and lack robust
monitoring systems. 5,29–31,34,36,39,40,50,51,55 A few client-related challenges were reported, for
example, group conflicts and low male participation.

Sensitivity Analysis

The definitions of stable on ART varied across included studies (see File 4, Supplemental
Digital Content, http://links. lww.com/QAI/B644). Seven interventions used the base
definition, whereas 4 (10%) did not give a specific definition (Base2) and 28 (72%)
provided a more detailed definition (Base+). We did not observe any trend in the likelihood
of sustainability when comparing across the 3 categories (Fig. 4).

Discussion

Our review shows that DSD interventions targeting HIV-positive individuals established
on ART in sub-Saharan Africa may be sustainable but may require additional support in
aspects such as resources and stakeholder involvement to enhance sustainability. Indeed,
we found that DSD interventions were potentially sustainable for the domains design and
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delivery, organizational setting, external environment, and intervention process. The
domains of resources and people involved, however, received lower sustainability scores.
The comprehensive definition by Moore et al, and the framework by Lennox et al, captures
the complexity of the sustainability concept and enabled our multidimensional examination
of sustainability.12,13 Although distilled primarily with evidence from high-income
countries, the constructs and domains proposed by the framework remain relevant in
low-income and middle-income settings. First, it is recognized that similar processes drive
sustainability across settings,61 and second, the domains align with key areas highlighted
in the sustainability discourse about donor-funded interventions in Africa.62–65
The framework allowed us to expand sustainability assessment from a sole resource
perspective to a more comprehensive view of program continuation. 66 Financing
considerations no doubt matter when discussing other sustainability domains in SSA where
HIV programs rely heavily on external funding. However, securing funding has been shown
not necessarily translate to systemic efficiency or deal with other drivers of sustainability
such as social norms and practices.66 Domains are not mutually exclusive, although they
are presented separately. We proceed to discuss our findings across domains adopting a
broad view.

Figure 4. Sensitivity analysis showing sustainability scores vs studies applying varying detail in criteria used
for stable patient definition. Base = Stable patient definition given by specifying CD4 count or VL, and Months on
ART specified; Base+ = Base stable definition plus other criteria specified e.g. Opportunistic infection, Weight,
Adherence, Residence; Base- = Stable patient not defined or no CD4/VL specified; Benchmark = Score above
which DSD is likely to be sustainable.
The teal blue, green and red dots represent the sustainability scores per DSD intervention. Multiple dots per
intervention types represents the scores for included studies. The purple dots represent the benchmark score
above which we assumed that interventions are likely to be sustained.
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Intervention Design and Delivery
This was the highest-scoring domain. DSD interventions show effective client-related
outcomes, adequate problem awareness and expertise, sufficient evidence, and appropriate
design types, all of which are factors that enhance sustainability.67,68 Other constructs in
this domain, that is, capacity building, improvement methods, and project duration, were
reported as accomplished by most studies, whereas the existence of structured monitoring
systems was instrumental to highlighting achievements toward the 90-90-90 target 46,58,69.

External Environment

This domain relates to laws and policies impacting vulnerability to HIV (eg, among sex
workers, lesbian, gay, bisexual, and transgender and access to HIV-related services (ie,
demand and supply))70 and scored moderately. Unfavorable legislation targeting vulnerable
groups has been documented in several countries such as Eswatini, Tanzania, Kenya, and
Malawi.71–73 Reassuringly, nearly all studies score high for political support with reports of
policy updates to incorporate DSD and enabling requirements into national HIV strategic
plans, for example, Mozambique, DRC, South Africa, Eswatini, and Zimbabwe.4,52,57 The
limited community awareness (besides the PLHIV and HCW directly involved) is likely
linked to the sociocultural context within which interventions are implemented and the
behavior and perspectives of stakeholders in which stigma cannot be overlooked. 5,45,46
Stigma is a complex social construct that remains an issue.74–77 Pantelic et al78 recommended
prioritizing a combination of interventions at different levels to tackle stigma. Although
participants acknowledge the benefit of DSD, fear of unintentional disclosure was a
recurrent reason for nonparticipation. 51,55 Poverty is another relevant structural issue
which not only increases vulnerability to HIV but also limits access to services.79,80 Genderbased violence, gender inequality, and cultural beliefs that condone oppressive male
dominance disproportionately affect women. 81 Despite these, included studies across
countries report the spread of DSD interventions to multiple sites within districts and
regions. 5,32,37,43,50,58

Organizational Setting

The deliberate inclusion of DSD interventions in the policies and guidelines of primary
care systems was evident across studies. In our review, the organizational setting domain
provided most constructs that enabled the evaluation of DSD sustainability, alongside
domains such as intervention process and resources. Most health system values and
culture align with the DSD strategy which may explain management support and having
no opposition reported in studies. Also, adaptations that optimize intervention’s fit within
the environment were frequently reported. CHW-driven programs such as DSD are poorly
integrated into the formal health system in many African countries.82–84 Apart from South
Africa, studies show that governments have been unable to facilitate this integration. 50,53
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DSD models require health systems with readiness and capacity adapted to community
services. Paper-based data management systems are common across Africa and do not
support the level of tracking required in DSD. 29,43,52,55,85 Investment in a robust electronic
health information system is desirable for ensuring the retention of clients who receive ART
out-of-facility. Conversely, the large quantities of ART dispensed at once to PLHIV in DSD
demand an efficient logistics system to prevent stock-out. Six-month appointments, fasttrack refills, multi-month scripting, and adherence club interventions although successful,
were mostly funded externally which poses a risk for sustainability. 5,30,31

People

The people domain scored poorly across interventions. The extent of participation,
ownership, collaboration and power exercised by stakeholders, in DSD interventions
were found to be generally less than optimal. Apart from adherence clubs in South Africa
and community ART groups in Mozambique which reported evidence of stakeholder
engagement and good client involvement, PLHIV participation appeared passive. Although
there were reports involving networks of PLHIV, community awareness and involvement of
the larger community where these interventions were implemented was rarely reported.
Even within facilities, an adaptation of the adherence clubs which was integrated with other
chronic diseases faced similar challenges.47 Despite evidence that program champions help
reinforce positive behavior, there was little report of their engagement in our review. 86 A
right-based approach to health, as promoted by WHO, is desirable and involves meaningful
stakeholder participation to guarantee the values and preferences of beneficiaries are
incorporated in the design, planning, implementation, monitoring, and evaluation of any
intervention.87

Process

This domain performed moderately and involves processes necessary for the continued
delivery of interventions. DSD interventions show minimal complexity to implement.
They reveal incentives including perceived reduction of workload which may explain
the wide acceptance and belief in the interventions. Simplicity and belief in the value
an intervention add to sustainability. 88 Ambiguity in roles and responsibilities and not
updating job descriptions to reflect current roles were challenges especially the community
ART groups. 5,51 Having a shared vision among stakeholders is advocated for sustainable
DSD but is poorly described in studies.62,89,90

Resources

This was the lowest-scoring domain. Funding underlies most other aspects of sustainability,
for example, staff, infrastructure, all of which were currently supported by donor funds.
A system sensitive to changes in epidemiological trends (especially within subgroups)
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Table 4: Recommendations to support the sustainability of DSD interventions
Domain

Recommendation

Design

Innovate and monitor – An investment in electronic health information systems will
facilitate adequate DSD monitoring and tracking of all PLHIV as they maintain minimal
contact with the health system. Portable devices e.g. mobile phones, PDAs, etc. can be
programmed for real-time data collection with appropriately validated decision support
algorithms for service delivery to absolve LCHW from making clinical decisions requiring
more trained personnel 29,92.

External
environment

Organization

People

Process

Resources

Communicate and collaborate – The relevance of DSD should be conveyed to opinion
leaders within the community where DSD is conducted to raise awareness and tap
into appropriate local capital and partnerships beyond the health sector crucial for
sustainability 89,90.

Integrate and capacitate – The need to formalize roles already played by LHCW and to
recruit and train them in adequate numbers is advocated to secure current achievements 34,51
and support initiative continuity 93–95. Capacitate health system with an efficient and reliable
supply chain management system to minimize stock-outs 96 and conduct routine surveillance
of drug resistance as an integral part of HIV programs 1,97.

Engage and empower - Engaging influential people as champions at different levels to
reinforce messages will promote the acceptance of HIV as a normal disease and support a
positive attitude towards HIV necessary to curb stigma within the larger society 98–100.

Assign and define – Having a clearly articulated vision shared among different stakeholders
involved in DSD and clarifying roles and responsibilities will streamline activities and
stimulate suitable adaptations necessary to institutionalize DSD62.
Horizontalize and diversify - While global financing mechanisms such as the Global Funds,
PEPFAR will remain relevant, it will be crucial to explore horizontalizing such vertical funds
into general risk pools, operationalize “shared responsibility” as articulated by the AU, and
scale up universal health coverage (UHC) 101,102.

will inform targeted interventions and facilitate sustainability. DSD interventions report
encouraging retention rates and close monitoring but realizing the full potential of DSD
requires funds,4 stigma reduction,47,51, and establishment of new management structures.9,44
The call for shared responsibility by the UN in agreement with the African Union is a step in
the right direction and has facilitated an increase in domestic investment in HIV programs.91

Recommendations for Sustainable DSD Interventions

A clear vision for institutionalizing DSD, innovative monitoring as PLHIV remotely access
various DSD services, and capacitating the health system with basic human and material
resources will be required to facilitate DSD sustainability. In addition, materializing
universal health coverage, leveraging the influence of opinion leaders, and tapping into
local partnerships will all be crucial to sustaining DSD. (Table 4).

Limitations

DSD entails an assortment of interventions in the literature, and it is possible our search
missed some relevant articles. However, the wide variety of search terms used aimed
to describe many known DSD terminologies likely minimized the articles missed. The
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community ART groups and adherence clubs being the most implemented may have
biased our findings. Because we could only evaluate items that were included in published
reports, other sustain-ability constructs could have been fulfilled, but not reported in the
publication. Non-report of constructs implies that the sustainability scores calculated may
have been underrated as a result. This likely had minimal effect on our findings because
non-report followed a random pattern across studies. This review did not assign weights
to the individual sustainability domains, which may have influenced the conclusions.66
Limited evidence suggests that domains rank differently in importance in the sustainability
of community-based programs. 86,103 The non-uniform domains used in different studies
however made extrapolation challenging. Similarly, we used cut-offs which we assumed set
the standard high to estimate which construct, domain, or overall score was indicative of
sustainability. We conducted a sensitivity analysis to investigate trends in sustainability
with variations in definitions of individuals established on ART among DSD interventions.
Most studies included were observational in design, and therefore, we can draw no firm
conclusions on causality as a result. Our evaluation, we believe nevertheless provides useful
constructs and domains to consider for DSD sustainability.

By using an existing framework, this review complements existing sustainability research
and moves the discourse from theory to practice. Future sustainability research will benefit
from leveraging this framework to build consensus on if a minimum set of sustainability
constructs can be developed, validating constructs by weighting according to relevance
and significance, and recommending benchmarks.104 Such a standard toolkit could provide
the basis for measuring and comparing the sustainability of interventions across settings.
There has also been debate in the literature about the extent to which complex phenomena
can be described and understood by lists of constructs or factors alone.105–107 Therefore,
future work should also explore the dynamic nature of sustainability constructs and the
interaction between them.

Conclusions

We reviewed DSD interventions to identify, score, and rank the constructs and domains
reported in included studies which can be used to estimate the likelihood of sustainability.
The community ART groups and adherence clubs were found to be most likely to be
sustainable. With the right investment, DSD models were generally observed to be potentially
sustainable. This work provides insight into how specific constructs and domains support
or hinder the sustainability of different DSD types. Our results provide a resource that
policymakers can use to inform decisions about which DSD intervention to implement based
on their potential sustainability.
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Abstract
World Health Organization’s recommendation to “treat all diagnosed with HIV” challenges
the capacity of health systems, especially in low- and middle- resource countries. Current
Tanzanian National Guidelines for the Management of HIV and AIDS view differentiated
service delivery (DSD) models as promising approaches to improve HIV services.
Nonetheless, social, economic, and health system factors greatly influence their efficacy
and sustainability and call for context-specific evidence. Objectives: This implementation
research protocol outline plans to assess the feasibility and effectiveness of a DSD
intervention for stable antiretroviral therapy (ART) clients in Tanzania. Methodology:
Quantitative and qualitative methods will be employed to assess implementation which
started in July 2018 and will run until July 2021 at four HIV clinics (CTC) located in
Shinyanga (2), and Simiyu (2) regions. Stable clients (age >5 years, receiving ART first-line
regimen ≥ six months, viral load (VL) ≤50 copies/ml, and no current illnesses) are offered
the opportunity to join a club — community-based groups of 25-30 clients living in the
same area, who receive drug refills, and health monitoring every three months (annual VL
at the CTC) led by lay-workers. Findings: Primary outcome will be the proportion of ART
clients maintaining virologic suppression within the club model over the intervention
period (measured at 12, 24, and 36 months). Secondary outcomes will include retention
in care, client and provider costs, and client perspectives, stratified by geographical
location. Conclusion/Recommendations: Research finding will be published in peer-reviewed
journals, and is potentially useful for informing policy and the HIV program in Tanzania.

Introduction

The 2016 guidelines of the World Health Organization (WHO) recommend HIV service
delivery based on a ‘Differentiated Care framework’ to achieve Universal Test and Treat
(UTT) [1]. The goal of differentiated service delivery (DSD) is — firstly to provide different
groups of people living with HIV (PLHIV) with client-centred services [2]. Secondly, to
cushion the impact of increased demand for HIV services on over-burdened health systems
especially in low- and medium-income countries (LMICs). As DSD gains popularity, evidence
about its acceptability, adaptability, and effectiveness in different settings, is required. Four
types of DSD models have been described, all addressed to stable clients: client-managed
groups, healthcare worker-managed groups, facility-based individual models, and out-offacility individual models [2].
Client-managed group models, for example, anti-retroviral therapy (ART) groups such
as Community ART group (CAG) and Community ART support groups (CASGs) have been
piloted in Mozambique and Lesotho. Compared with standard clinical care, they show
better outcomes i.e., — reduced costs, increased time savings, improved retention, and
reduced loss to follow up (LTFU) [3-6]. Healthcare worker-managed groups, for example
— ART adherence clubs (ACs) and fast track refills (FTRs) are implemented in South Africa,
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Malawi, and Guinea [7-11]. Evidence suggests that AC leads to higher rates of retention
and viral suppression compared to standard clinical care, both at individual sites and at
scale [12]. Out-of-facility individual models (such as community-based ART distribution,
mobile outreach ART delivery, and home delivery) have been implemented in Uganda and
Swaziland. All of these models show promising results in terms of retention, mortality,
reduced virologic failure, and costs [13, 14]. Lastly, facility-based individual models, such
as within-facility AC, are one of the most widely implemented DSD models. Evidence of
effectiveness of ACs has been reported from different studies suggesting increased costeffectiveness [15], reduction in client time spent accessing health care [16], improved
adherence to ART [17], in addition to better retention and viral suppression, than standard
clinical care [18].

In 2017, the Tanzanian Ministry of Health, Community Development, Gender, Elderly and
Children [MOHCDGEC], released the current National Guidelines for the Management of HIV
and AIDS, based on 2016 WHO guidelines recommending DSD Despite a wealth of evidence
from elsewhere, there is a substantial lack of evidence about the efficacy and sustainability
of DSD models in Tanzania. To address this gap, a DSD club model is currently being
implemented in two socio-cultural and geographical settings in North-western Tanzania.
The clubs are led by Community Health Workers (CHWs), supervised, and coordinated by
nurses. CHWs have been employed effectively for similar interventions in this setting, such
as to improve retention in care, and adherence to ART among HIV positive mothers [20]
and stable ART clients [21]. However, the potential role and contributions of this cadre of
workers beyond health promotion are yet to be officially recognised in Tanzania as the
latest guidelines still recommend that all DSD be conducted by any trained healthcare
worker namely Doctor, Assistant Medical Officer, Clinical officer, or Nurse [19].
This protocol outlines studies that aim to generate evidence on the implementation of this
CHW-driven DSD club model. It provides details not just on the planned studies but also
on the club model which is essential to guide the replicable implementation of the model.
Findings will contribute evidence to inform the Tanzanian government’s decision-making
process about which type of DSD model to support and consider in the national strategy.

Methodology

Study Objectives
The overall aim of this implementation study is to assess the feasibility and effectiveness
of a hybrid model of CHW-driven HIV DSD, ‘Clubs and Hubs’ in treating ‘stable’ ART in two
Tanzanian regions, Shinyanga and Simiyu. There will be three specific research areas.
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Table 1: Objectives, outcome, and process indicators of the study
Primary Objectives

Outcome Indicators

Process Indicators

To evaluate the
effectiveness of the
club model in terms of
treatment adherence,
viral suppression, and
loss to follow-up in an
urban and rural area
in two geographical
regions of Tanzania

Proportion of PLHIV maintaining
virological suppression (VL
<50cp/ml)* within the DSD.
Proportion of clients lost to
follow-up in clubs (defined
as two consecutive meetings
missed and no information
available through CTC file
consultation).

Secondary Objectives

Outcome Indicators

· Number and characteristics of clients referred
back from Clubs to Project sites.
· Number and characteristics of clients with
suboptimal adherence (defined as missed ART
doses on ≥2 days during the preceding 30 days).
· Number and characteristics of clients with
virological failure (VL >50cp/ml)* measured at
months 12, 24, and 36 post enrolment.
· Number and characteristics of clients lost to
follow-up in clubs.
· Proportion of clients lost to follow up traced
back through the Club staff

To examine how the
DSD model (Clubs and
Hubs) evolves from the
original model through
client and CHW/Club
nurse practices.

1) Original structure of the Clubs
and how these differ per hub/
geographic location/type of
leadership, etc.
2) Practices in Clubs (medication
distribution, registration, how
are decisions to send clients back
made, small businesses, etc.)
3) Key factors that influence the
development and changes of
practices in Clubs.
4) Which types of Clubs (key
determinants) provide the best
retention in care services?

To examine if the DSD
model (Clubs and Hubs
responds to the care
needs of clients

· Number of clients preferring to go back from
the clubs to the CTCs.
· Reasons for preferring to go back from the clubs
to the CTCs.
· Number of times club practices divert from the
protocol (pill-counting, weighing, referral).

1. an overview of care needs of
stable clients and how these are
different by age and gender
2. Care practices provided by the
different actors within the DSD
model (including self-care)
3. Gaps and inefficiencies in
DSD care delivery in specific
geographical and social settings
(i.e. mobile populations)
4. A mapping of informationsharing on care needs different
actors in the Club model

· Number and characteristics of club clients with
sub-optimal adherence/self-care
· Number and characteristics of club clients
retained in care.

1. Costs to clients ( financial and
economic)
2. QALY
3. Health-related Quality of life
(HRQoL) – Overall and dimension
specific
4. Clients and providers
perspective quality of care

· Medical costs per clinic or club visit e.g. lab
tests and Non-medical costs per clinic visit e.g.
transport, food
· Productivity losses e.g. time loss, income loss
· EQ-5D mean index score and VAS score
· HRQoL across physical, emotional, functional,
social, and cognitive functioning dimensions
· Objective and subjective measures of
structures, processes, and outcomes of care

To assess total and unit Costs per person-year on ART in
costs, cost structure,
the DSD model, by type of client.
and drivers of service
delivery

To assess clients and
provider perspectives
comparing DSD with
standard care

Process Indicators

· Cost per person diagnosed during communitybased campaigns compared to facility-based
testing Costs per person initiating ART at CTCs.
· Costs per first year of ART by type of client.
· Costs per person-year on ART after first year by
type of client.
· Costs per person-year on ART (excluding drugs)
by type of client.
· Total DSD model cost

PLHIV: people living with HIV; DSD: Differentiated; Service Delivery; VL: viral load; CTC: Care and Treatment
Centre (HIV Clinic); QALY: quality-adjusted life years; EQ-5D: EuroQol 5 dimension; VAS: visual analogue score
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Clinical/epidemiological
Assesses the primary outcomes i.e., — effectiveness of the club model in terms of viral
suppression, adherence, linkage to care and retention, and factors associated with these
outcomes in routine care settings.

Social science studies

Gain insight into client and health care worker experiences in the clubs and hubs,
implementation fidelity, and adaptations of the intervention protocol to clients’ care needs
in practice.

Costing studies

Investigate costs (client and provider), cost structure and drivers, and cost-effectiveness
of delivering DSD in these settings. Additionally, estimate the quality of life among clients,
and quality of care from clients’ and providers’ perspectives. Table 1 gives details of the
study objectives and outcomes.

Setting

An estimated 1.4 million people are living with HIV in Tanzania with approximately 81,000
new cases of HIV annually among adults aged 15 to 64 years [22]. The overall adult HIV
prevalence is estimated at 5%, but the regional prevalence varies widely across the country,
from less than 1% to more than 11% [23]. Over 3,000 health facilities across Tanzania
currently provide HIV care and treatment [23]. The recently published 2016-2017 Tanzania
HIV Impact Survey estimates that 60.9% of PLHIV aged 15 to 64 years in the country know
their serostatus. Among these, 93.6% are on ART while 87% are virally suppressed among
those on ART [22].

In the regions of Shinyanga and Simiyu, the HIV prevalence is estimated at 5.9% and 3.9%,
respectively [23]. Intervention sites include four Care and Treatment Centres (CTCs) also
known as the hubs: Bugisi Health Centre (BHC) and Ngokolo Health Centre (NHC) in the
Shinyanga region; Songambele Health Centre (SHC) and Mwamapalala Dispensary (MD)
in Simiyu region. The sites were purposively selected among health facilities owned by the
Catholic diocese, to represent the wide variability of socio-cultural and economic realities
existing within the Tanzanian context. Shinyanga region boasts of several truck routes and
mines which attract a mobile and migrant population. BHC is located in a rural area, has a
high client load and wide catchment area with clients traveling up to 3 hours to the clinic.
NHC is located within Shinyanga town, an urban area. In the Simiyu region, the population
is more widely dispersed. MD is located in a remote rural area about 15 kilometres from
the regional centre. Similarly, SHC is located in a very remote area. As in 2018, the number
105

5

Chapter 5

of stable HIV+ clients in care at BHC was approximately 1300; both MD and NHC had an
average of 200, while SHC had 100.

Study design

This implementation research will employ quantitative and qualitative methods to assess
the effectiveness, and cost of the CHW-driven club model for the management of stable ART
clients within the study settings. The overall intervention period will last for 36 months.
Appropriate cohort and evaluation designs will be employed to assess the primary study
outcomes over the entire intervention period at 12, 24, and 36 months after enrolment
in the club, depending on the duration of enrolment at the end of the study. Secondary
outcomes will be assessed concurrently in nested costing, cross-sectional, mixed methods,
and qualitative studies.

Participant recruitment, inclusion, and exclusion criteria

Only HIV+ clients who are enrolled in care at one of the intervention CTCs and are eligible
for the studies will be included. Stable ART clients will be defined as outlined in the
Tanzanian HIV treatment guidelines (see Table 2). Accordingly, only clients with viral load
(VL) of 50 copies/ml or less will be included in the proposed studies as stable. However, all
investigators agreed that if clients experience virologic blips i.e., — VL between 50–200
copies/ml [24], while remaining adherent, they continue to be managed as being stable.
Participants for the clinical/epidemiology studies will be recruited during the CTC and club
enrolment process. Participants for other nested studies will be recruited as appropriate
from among eligible clients as they access care at the CTC clinics and the clubs.

Sampling strategy/ Sample size

Clients fulfilling the eligibility criteria (see Table 2) will be actively offered to join the
club model at each visit to the clinic. Based on available data as of June 2018 from the CTC
database, 60% and 70% of clients in Bugisi and Ngokolo, respectively, totalling 1500 clients
were estimated eligible for enrolment. Clients who refuse to join the club or clients who do
not meet the eligibility criteria remain in standard care. Eligible clients will be determined
per study and a representative sample will be sampled either randomly or purposively as
appropriate at the hubs and in clubs. For the social science studies, four clubs per hub will be
selected, two each in a remote and nearby location from the hub. Sample size for each study
planned will be determined separately depending on the specific research question. All
quantitative studies will however be designed to have power ≥80% and a two-sided alpha
of 0.05 to determine outcomes. Appropriate assumptions of differences and coefficients
of variation to account for clustering where necessary will be based on evidence from
literature and factored in calculations. Reaching saturation will guide the number of clients
or groups interviewed for qualitative studies.
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Table 2. Inclusion and exclusion criteria.
Inclusion Criteria (Stable Clients)

Exclusion Criteria (Unstable Clients)

Age above five years

Age below five years

Have no adverse drug reactions that require regular
monitoring

Presence of an active OI (including TB) in the past
six months

Received ART for at least six months;

No current illnesses (OIs and/or unstable co-morbidities)
Optimal adherence to clinic visit appointments for the
past six months

Average adherence to ART >95% during last six months
On first line ARVs, with undetectable VL (≤50 cp/ml)*

Current ART for less than 6 months

Presence of comorbidity poorly controlled

Poor adherence to scheduled visits (defined as >1
missed scheduled visit or >1 drug refill through
treatment supporter in the past six months)
Suboptimal adherence to ART (defined as missed
ART doses on ≥2 days in a month during the
preceding six months)
Recent detectable VL >50 cp/ml*
People who Inject drugs

Pregnant women and lactating women
OI: opportunistic infection; VL: viral load

Clients on second-line ART regimen

5

Consenting procedure

All clients who consent to participate in the club model will receive information about
the implementation research before enrolment and during the first club meeting. Clients
refusing to participate will be approached to be interviewed to gain their perspective. All
participants in the nested studies will be taken through a separate consent procedure which
will include access to their CTC files. This will allow for the triangulation of data collected.

Intervention
ARV clubs

Clubs are a group of 25-30 stable ART clients living in the same geographic area, who meet
in their community at a venue of club members choice for example - homes, public spaces
such as school classrooms or village executive offices, and if preferred, a designated space
in the hub. The decision to establish a club triggers a sequence of activities (see Appendix 1).
The club-nurse consults the Home-Based Carer [HBC] and potential club members, on the
best location and meeting-time of the Club. The time (working day vs weekend, timeframe
during the day, etc.) and venue of the club meeting are agreed upon amongst the members
of the club with the coordination of the club-responsible. After the initial agreement, a
club-meeting calendar will be established and communicated by the club-responsible to
the members. The next appointment date will be written on the client’s CTC 1 card. Club
meeting duration is 90 minutes on average. Three distinct activities, taking approximately
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30 minutes each, are conducted during club meetings: 1. adherence counselling and health
education session focusing on ART adherence, side effects, prevention of HIV transmission,
and general health status; 2. brief symptoms screening, including TB screening and body
weight monitoring; and 3. drug refilling and documentation. The club schedule includes a
club meeting (every 3 months), clinical consultation and review by a clinician at the hub
plus laboratory monitoring – haematology and biochemistry (every 6 months) and VL
monitoring (every 12 months).

Responsibilities in the Club model

Key staff involved in club activities include a CTC clinician, a trained nurse (club nurse),
and a CHW (club-responsible). See Appendix 1 for details of their respective roles. In brief:

CTC Clinician

A clinician at each hub will be responsible for three main tasks: enrolling clients into clubs,
collecting signed informed consent, and conducting scheduled bi-annual visits (and any
unscheduled visits) during which stability is reviewed and request scheduled laboratory
investigation such as VL.

Club nurse

S/he will be mainly based at the hub and will have overall responsibility for organizing
the clubs. With oversight from the CTC pharmacist, s/he will pre-package antiretrovirals
(ARVs) and other medications for club use, provide training on the job to the clubresponsible, and follow up clients referred back to the hub for any reason or who come
for unscheduled clinical consultations. S/he communicates laboratory test results to the
club-responsible to pass on to club members and document all interactions into appropriate
registers.

Club-responsible

S/he will be a CHW who will be trained and supervised by the club nurse. Each CHW
will oversee around 10-15 clubs to keep club operation manageable. S/he will liaise with
the HBC to coordinate club meetings. S/he will receive the pre-packed medications for
distribution and inform the club nurse within 24 hours of any clinical issue or concern
raised during meetings. After each meeting, s/he will complete the club register, write
a meeting summary, and conduct home visits together with the club-chair to clients who
missed the meeting. Clients who miss the meeting two consecutive times will be referred
back to the hub.

108

DSD Implementation Research protocol for Shinyanga Test & Treat project

Club chair
S/he will be an expert client and club member residing in the community where the club
is. Usually the HBC in that locality, s/he will be responsible for contacting each member
before meetings and tracing club members who fail to come to meetings. The club-chair
will accompany the club-responsible on home visits.

Data collection and management

Clinical data will consist mainly of routine HIV care and treatment data collected through
the Tanzanian data management system of the National AIDS Control Program (NACP),
under the MOHCDGEC. The data will be obtained from the CTC3 database which contains
client-level data collected on standardized CTC cards at every clinic visit. Additional
data required will be collected through specific data collection tools for example - the
HVL database for adherence determination, HIV testing registers for linkage efficiency
determination, and club register.
Social science data will consist of focus-groups discussions with clients on experiences
regarding receiving care through the clubs. Discussions will focus on adherence, family
support, health system, socio-economic, socio-cultural, mental, and physical challenges, and
mutual support. Perceptions of club nurses and club-responsible about their responsibilities
and information provision will be collected similarly. Structured observations will provide
information on information sharing among club members, and among club members and
club staff, as well as care practices in the club meetings. Additional data about the club
development and meeting processes in practice will be collected employing structured
observations.

Costing for DSD services from a provider’s perspective will be conducted through a
micro-costing approach. We will estimate all the quantities and unit costs for all inputs
(capital, recurrent, personnel) needed to deliver this service. Observations of practice and
interviews of healthcare providers will be used to allocate shared resources. As such, we
will aim to estimate the real-world costs, reflecting current practice. Cost and utilisation
data will be collected at different levels of service delivery that is - Community, Hub, DSD
clubs using service delivery records such as - CTC2 and financial records. Start-up costs
will not be included as we aim to reflect the cost of delivering the service only. We will be
estimating economic costs, shadow prices will be applied for funded goods for example
- ARVs or services such as ad-hoc staff employed to support intervention. In addition to
the provider costs, we will also collect data on the financial burden to clients and their
households (client-incurred costs like transportation, productivity losses).
Data for the nested cross-sectional study will be collected at the hubs and clubs using
specific structured data-collection tools and questionnaires. For these and the social
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science data (not routinely collected for the NACP), data systems will be developed to
capture data from registers, standardized forms, and questionnaires.

Data storage will consist of the safe retention of paper-based documents, digital data, and
devices connected with electronic-based data systems. For documents and digital data
that are part of the NACP, the National Guideline on HIV and AIDS data management will be
followed [19]. For storage of data outside the scope of the National Program, project-specific
standard operating procedures will be formulated to ensure data security. Implementation
of these procedures will be facilitated through staff training.

Data Analysis
Quantitative

To assess the primary and secondary outcomes of the study, data will be described as
proportions with 95% confidence intervals. Clients’ characteristics will be described by
means and standard deviations, median and interquartile ranges, or proportions and 95%
confidence intervals, as applicable. Comparisons will be made using Chi-2 tests and student
t-tests, as applicable. Appropriate uni- and multivariable regression models will be used
to assess factors associated with study outcomes.

Qualitative

Qualitative data will be analysed using NVivo software. An inductive thematic approach
will be applied. Data will be analysed for geographical location, gender, and age-group with
a specific emphasis on diverging care needs or care strategies for gender and generation of
stable clients. All qualitative client-level data will explicitly be triangulated with clinical
outcome data.

Economic evaluation

Capital costs will be annuitized over their expected useful life. Economic costs will be
depreciated using the local Tanzanian discount rate, with a 3% discount rate used in a
sensitivity analysis. Financial costs will be depreciated using straight-line depreciation.
Costs will be presented in the local currency and US Dollars (USD). We will use the average
exchange rate for the year of cost data collection to convert costs into USD. Any costs
encountered in the past will be inflated using the local consumer price index (CPI) of
Tanzania, before converting to USD.
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Conclusion
While evidence suggests positive outcomes for all forms of DSD, the success recorded is not
without challenges. Stigma, inadequate resources to manage the increasing number of AC,
gender dynamics in male-dominated societies, and data quality issues with paper-based
health information systems, all remain issues in many African settings [25-29]. Emerging
issues including not having conducive meeting places within the community, a growing
erosion of social support as clubs become mere drug pick-up points, non-adherence to club
protocols, and widely varying preferences by geographical and socio-cultural contexts,
all provide the impetus for more setting-based evidence of DSD interventions such as
we propose [30-33]. The diverse socio-cultural, geographic, and economic environment
existing within our study setting presents a unique opportunity for auditioning a plethora
of DSD interventions. Most importantly, data-driven policies can be formulated to support
ongoing efforts and inform future strategic direction.
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Abstract
Background: Differentiated service delivery (DSD) offers benefits to people living with
HIV (improved access, peer support), and the health system (clinic decongestion, efficient
service delivery). ART clubs, 15-30 clients who usually meet within the community, are
one of the most common DSD options. However, evidence about the quality of care (QoC)
delivered in ART clubs is still limited.

Materials and Methods: We conducted a concurrent triangulation mixed-methods
study as part of the Test & Treat project in northwest Tanzania. We surveyed QoC among
stable clients and health care workers (HCW) comparing between clinics and clubs. Using
a Donabedian framework we structured the analysis into three levels of assessment:
structure (staff, equipment, supplies, venue), processes (time-spent, screenings,
information, HCW-attitude), and outcomes (viral load, CD4 count, retention, self-worth).
Results: We surveyed 629 clients (40% in club) and conducted eight focus group
discussions, while 24 HCW (25% in club) were surveyed and 22 individual interviews were
conducted. Quantitative results revealed that in terms of structure, clubs fared better than
clinics except for perceived adequacy of service delivery venue (94.4% vs 50.0%, p=0.013).
For processes, time spent receiving care was significantly more in clinics than clubs (119.9
vs 49.9 minutes). Regarding outcomes, retention was higher in the clubs (97.6% vs 100%),
while the proportion of clients with recent viral load <50 copies/ml was higher in clinics
(100% vs 94.4%). Qualitative results indicated that quality care was perceived similarly
among clients in clinics and clubs but for different reasons. Clinics were generally perceived
as places with expertise and clubs as efficient places with peer support and empathy. In
describing QoC, HCW emphasized structure-related attributes while clients focused on
processes. Outcomes-related themes such as improved client health status, self-worth, and
confidentiality were similarly perceived across clients and HCW.

Conclusion: We found better structure and process of care in clubs than clinics with
comparable outcomes. While QoC was perceived similarly in clinics and clubs, its meaning
was understood differently between clients. DSD catered to the individual needs of clients,
either technical care in the clinic or proximate and social care in the club. Our findings
highlight that both clinic and DSD care are required as many elements of QoC were
individually perceived.
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Introduction
Quality of care is at the heart of the differentiated care strategy currently endorsed by WHO
for HIV programs. The core principles underlying the approach include client-centeredness
and health system efficiency (1), both of which constitute important dimensions of quality
(2). The design of many differentiated service delivery (DSD) interventions reflects
these values by prioritizing the needs of clients while considering the health system
characteristics. DSD interventions are conducted both within health facilities and the
community and rely on formally trained health care workers (HCW), peers, and community
health workers (CHW). The involvement of peers and CHW with varying degrees of formal
training as an essential part of DSD warrants further investigation to ensure that quality
is not compromised.

Community health workers (CHW) have been involved in various HIV interventions before
DSD roll-out (3–5). Their role in DSD varies depending on whether they are supporting
or coordinating the specific intervention. In a supportive role, they assist other HCW to
provide adherence counseling, distributing pre-packaged antiretrovirals (ARVs), client
tracking, documentation, and home visits. As coordinators, they are responsible for
facilitating antiretroviral therapy (ART) “clubs” (i.e., small groups of 15 to 30 stable clients
who meet at the clinic or community), screening and identifying symptoms of common
opportunistic infections e.g., tuberculosis (TB) for upward referral, following up clients
who miss appointments, collecting and distributing ARVs to clients. Though good outcomes
have been reported with CHW playing these expanded roles, evidence is sparse on the
quality of care (QoC) provided in these CHW-led DSD interventions (6–8).

In Tanzania, CHW are involved in health promotional, educational, and rehabilitative
interventions but their role beyond these activities, in particular in providing basic curative
services, is yet to be formalized. Several studies show promise for expanding CHW roles but
more evidence is warranted (9,10). Since DSD limits the frequency of clinical encounters
for clients, it becomes pertinent to assure the QoC provided by these lay providers in order
not to compromise client outcomes.

Generally, quality underscores the goal of many health systems. However, the complex,
subjective and multi-dimensional nature of quality care makes it a difficult concept to
define and therefore measure (11). The Donabedian framework is arguably the most
widely used to assess QoC (11,12). It promotes a three-pronged approach to assessing
QoC encompassing structure (characteristics of the care setting and resources available
e.g. staff, equipment, supplies, venue), process (activities conducted in care provision e.g.
time-spent, health screenings, HCW attitude, information), and outcome (the effects of
care on care recipients e.g. viral load, CD4 count, improved self-worth/confidence and
health status) (12,13).
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CHW-led DSD clubs for clients stable on ART (see definition below) have been piloted at
the Test and Treat (T&T) project sites in the Shinyanga region, north-western Tanzania,
since July 2018. Details of the implementation and research projects have been published
elsewhere (14). This study sought to assess QoC in terms of the sub-themes of structure,
process, and outcome of care as outlined by the Donabedian framework. Primarily, we
aimed to describe the structures supporting services delivery and the processes of care,
to assess some objective client-related outcomes as well as gain the perspectives of clients
and HCW, comparing between the DSD clubs and standard clinic care. Our study contributes
evidence to the quality and effectiveness of these CHW-led interventions with implications
for the scale-up of the DSD strategy.

Materials and Methods:

a. Study design and population
A concurrent triangulation mixed-method study design was employed to facilitate the
simultaneous assessment of the quality of HIV care employing client-related outcomes
and exploring perspectives of both clients and HCW. The quantitative part entailed crosssectional surveys of stable ART clients and HCW in the clinics and clubs. The qualitative
part entailed focus group discussions among clients and individual interviews among HCW.

b. Study sites

The study was conducted at two HIV care and treatment centers (CTC) owned by the
Catholic diocese in the Shinyanga region, Tanzania. Bugisi CTC serves a large widely
dispersed population in rural Shinyanga district while Ngokolo CTC serves a peri-urban
population in Shinyanga municipality. Both health centers coordinate ART clubs in proximal
communities within distances ranging from 3 to 35km. As of June 2019, the time of study
commencement and about a year since the commencement of the clubs, there were 46 clubs
in total, 25 of which were considered eligible for our study as they had existed for at least 6
months and had a club meeting scheduled within the data collection period (see Table 1).
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Table 1: Numbers of interviewed participants per location and data collection method
Location
- Bugisi (Rural)
- Ngokolo (Peri-urban)

Quantitative

Survey – Clients
Survey – Healthcare workers (HCW)

Clinic

Club

1
1

16
9

378

251

Total

629

Qualitative

18

6

24

Focus Group Discussion (FGD) participants
- Female
- Male

23
12
11

18
9
9

41

Number of FGD with clients

Individual Interviews with HCW

4

16

4

6

8

22

c. Study sampling procedure:
Stable ART clients were sampled from both clinics and eligible clubs and all HCW providing
care at the clinics and clubs. Stable ART clients were defined per the Tanzanian HIV care
and treatment guideline as those above five years of age, having received ART for at
least six months with >95% adherence and no adverse drug reaction or current illnesses
(15). For our study, we included only adults ≥18 years old. Sample size calculation for
the quantitative part of the study estimated a total of 334 participants (167 per group),
assuming an effect difference of 14% between clinics and clubs using retention in care as
a proxy for QoC and an alpha of 0.05 and 80% power (16). In the absence of an accepted
quantitative measurement of QoC, we used retention as a measure for QoC assuming that
clients are more likely retained in care when the QoC was acceptable. We defined retention
as attendance to the last three clinic appointments or club meetings given that the oldest
clubs were just about one year old and it was too soon to measure one-year retention
across all clubs. Clients were recruited as they attended clinics and clubs for the survey
and focus group discussions. At the clinics, a random list of eligible clients scheduled for an
appointment was generated on every clinic day. Clients were approached as their number
appeared on the random list and those who gave written consent participated. At eligible
clubs, all clients were approached during the routine club meetings and those who gave
written consent participated. Similarly, all HCW were approached and those who consented
were recruited to participate in the survey and individual interviews.

d. Description of ART club intervention

ART clubs were commenced at the two CTC study sites in July 2018. Stable ART clients
living within the same community are invited to constitute clubs. Details of the club model
have been described elsewhere (14). Briefly, under the supervision of the designated
nurse, a CHW from the CTC liaises with the existing home-based care worker (HBC) of the
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community to coordinate club meetings. Clubs meetings hold every 3 months in community
venues selected by members which could be homes, school classrooms, and community
halls. At the meetings, the CHW conducts a health talk followed by adherence counseling,
weight taking, TB/other infections screening, and drug distribution. Any member with
symptoms requiring further investigation was referred to the CTC and the referral was
documented appropriately in the club register and client folder.

e. Description of clinic-based care for stable clients

Stable ART clients who received care in the clinics were seen every 2-3 months at the
discretion of the clinician. On clinic days, they go through group counseling/health talk,
triage, clinical consultation, and lastly drug pick-up.

f. Quantitative Data collection and analysis:

For clients, we adapted an existing instrument, the QoC from the clients’ perspective QUOTE-HIV (17). The 27-item QUOTE-HIV instrument covers clients’ perspectives on
generic and HIV-specific aspects of the quality of service delivery. Seventeen items were
retained as is, four items were combined to make two, four items were rephrased while
four items were added to make it more contextually relevant (see S1 Appendix). For HCW,
appropriate questions exploring the structure of care were developed. The Donabedian
framework served as a general guide for developing all study questions. Additional data
to assess processes and outcomes of care were extracted from client records for the three
most recent visits/club meetings e.g., visit attendance, weight measurement, infections/
TB screening, referrals, ARV dispensed, adherence assessment, CD4 count, and viral load
test and results. Other process-related factors collected in the survey included respectful
service and time spent during service.
Clients and HCW participants were characterized and compared between clinics and clubs
using the Mann-Whitney test. In terms of the structure of care, the availability of resources
for the provision of services was described i.e., human, physical, and financial resources
as well as organization and information management. We assigned a value of 0 and 1 to
every negative and positive response respectively and summarized percentage scores
between clinic and club in the sub-categories. The items in the adapted QUOTE-HIV were
categorized in terms of structure, process, and outcome of care as per the Donabedian
framework (11). Proportions of clients reporting their experience of care as “always”,
“mostly”, “occasionally” or “never” across the adapted QUOTE-HIV items were compared
between clinic and club according to the Donabedian framework using the Chi-squared
test. Main outcomes of care were compared between clinic and club i.e., proportions with
suspected opportunistic infection or TB, most recent CD4 count (cells/mm3), and viral
load > 50 copies/ml (defined as <12 months). To reduce the probability of ascribing an
association as significant when, in fact, it was not (i.e. Type 1 error) due to the multiple
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comparisons made, we lowered the significance level appropriately using the Bonferroni
correction. Therefore, considering the 30 variables used in our study and alpha of 0.05, only
p values ≤ 0.002 were considered significant. All quantitative data were doubly entered,
validated, and managed using EpiData software and analyzed using STATA 16 and MS Excel.

g. Qualitative data collection and analysis:

We employed three data collection methods for the qualitative part of the study: focus
group discussions (FGD) with clients, in-depth interviews (IDI) with HCW using a semistructured guide, and a structured observation tool of club meetings. The interview/
discussion guide queried participants’ perceptions of QoC (structure, process, and
outcome), the benefits, and suggestions for improving and sustaining the clubs. The
observation guide enabled the detailed articulation of activities in clinics and clubs such
as the venue, client characteristics, topics discussed, and interactions among clients and
facilitators. Among clients, eight FGD were conducted in Swahili by two trained research
assistants with one facilitator and the other taking notes. Participants were sampled from
among clinic and club clients who consented to participate in the survey. To facilitate
communication, FGD were conducted segregated by sex, four with men alone (two among
clinic participants and two among club participants) and the other four similarly with
women alone. To make the abstract concept of quality understandable, discussions
started asking for participants’ preference between two different African textile fabrics
“Kitenge”, one of which was regarded as highly valuable. Discussions around the reason for
preferring one fabric over the other made it easier to introduce the topic of QoC. Interviews
were conducted in either Swahili or English by trained research assistants (see Table 1).
Thematic analysis was employed to analyze the qualitative data. An iterative process of
reading, transcription, and translation of FGD and IDI memos was used to inductively
develop a codebook using the NVIVO 12 Plus software version. In the results inductively
derived themes were grouped under the broader framework of structure, process, and
outcome of care to facilitate comparison between quantitative and qualitative results.
Differences in perspective between participants in the clinic and clubs were explored.

Ethical consideration

This study was approved by National Institute for Medical Research, Tanzania (Reference
Number NIMR/HQ/R.8c/Vol. 1/674). All participating clients and HCW provided written
informed consent for the survey, interview, and audio recording.
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Results
We present the quantitative and qualitative findings side by side with each other as
the latter triangulated and provided a deepened understanding of the former. Clients’
experience of care provided by Nurses and CHW in the clinic was compared to that provided
by a similar cadre of HCW in the club.

Characteristics of study participants

Details of the socio-demographic characteristic of participants comparing between clinic
and club in the clients and HCW survey are presented in Table 2. Of 629 participants among
consenting clients in the survey, 251 (40%) were accessing care in clubs. While females
constituted 62.9% of all participants, there were significantly more male participants
in clinics than in clubs (41 vs 32%). Over 80% of participants were aged between 25 and
54 years, with the mean age being older in the club. Educational level was generally low
with only 5% above primary. The majority were either married or widowed, separated,
and divorced.
Characteristics of 24 HCW surveyed are provided in Table 2. All HCW who provided care
in the clubs accepted to participate in the survey. Across all HCW cadre and on average,
clinic staff were older (43.2 vs 32.8 years) and had worked longer in HIV service delivery
compared to club staff. All HCW participants had basic primary level education with about
half having above secondary level. The number of clients attended to by each HCW at the
clinics and clubs varied with an average of 53 vs 27, respectively.

Forty-one stable ART clients consented to participate in focus group discussions, among
these, 23 (56%) were clinic participants and 49% were male. Conversely, 22 HCW consented
to be interviewed individually, among these, 72% were clinic staff and 50% were male.
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Table 2: Characteristics of study participants (Clients and Healthcare workers)
Characteristics

Clients

Health care workers (HCW)

a. Sociodemographic and clinical profile of Clients

Location n, %
- Bugisi
- Ngokolo

Sex n, %
- female
- male

Age in years Mean (SD)
Age-groups n, %
- <25
- ≥25-34
- ≥35-44
- ≥45-54
- ≥55-65
- >65

Clinic

324, 65.8
54, 39.4

224, 59.3
154, 40,7

41.0 (11.2)
25, 6.6
96, 25.1
137, 36.2
75, 19.8
33, 8.7
13, 3.4

Educational level n, %
- No education
97, 25.7
- Primary
261, 69.1
- ≥Secondary
20, 5.3

Marital status n, %
- Single
- Married
- Separated/Divorced/
Widowed

Employment status
n, %
- Unemployed
- Employed

Years on ART Median
(IQR)
Years on ART
- >2 years
- ≤ 2 years

Club

168, 34.1
83, 60.6

172, 68.5
79, 31.5

b. Sociodemographic profile of HCW

p-value

Clinic

<0.001

10, 55.6
8, 44.4

0.018

46.0 (11.4) <0.001 Age in years Mean (SD)
Age-group n, %
6, 2.4
<0.001 - <25
35, 13.9
- ≥25-55
91, 36.3
- >55
62, 24.7
40, 15.9
17, 6.8

60, 23.9
180, 71.7
11, 4.4

0.801

94, 24.9
144, 38.1
140, 37.0

80, 31.9
78, 31.1
93, 37.1

0.321

53, 14.0
325, 86.0

60, 23.9
191,

0.002

90, 24.4
279, 75.6

47, 19.3
197, 80.7

0.162

3.4 (2.1-5.8) 4.2 (2.2-7.3) 0.001

Club

4, 66.7
2, 33.3

8, 44.4
10, 55.6

4, 66.7
2, 33.3

0
16, 88.9
2, 11.1

2, 33.3
4, 66.7
0

p
value

1.000
0.640

43.2 (10.8) 32.8 (9.2) 0.048

Educational level n, %
- *Primary
6, 33.3
- Secondary
3, 16.7
- Certificate/Diploma/ 9, 50.0
Degree

0.514

HCW cadre n, %
- CHW/HBC/DC
10, 55.6
- Nurse/NA
3, 16.7
- Laboratory Technician 1, 5.6

0
3, 50.0
3, 50.0
4, 66.7
2, 33.3
0

0.410

- Pharmacy Technician 2, 11.1
- Doctor/MO
2, 11.1

0
0

^Years in HIV service
- Median (IQR)
6 (3-8.5)

1 (1-2)

Time spent during last
Patients attended
3 visits/meeting
daily
- Median (IQR)
119.9 (75.0- 49.9 (33.3- <0.001 - Median (IQR)
180.0)
76.6)

6

0.007

50 (25-80) 27 (15-30)0.026

Legend: SD – Standard deviation; IQR – Interquartile range; CHW – Community Health Workers; HBC – Home-based
Care worker; DC – Data Clerk; NA – Nursing Assistant. *HCW with Primary education were HBC and CHW; ^The
HCW with longer years in service were mostly Doctors and Nurses.
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1) Structure of care
a. Human resources
The possession of minimum job qualification required was comparable between clinic and
club staff. Over 80.0% of participants received some form of training in the past 2 years
equipping them for their duties, many of which were on-the-job. While all club staff reported
maximum involvement in HIV services, 56% of clinic staff reported >80% involvement in
HIV services with 72% of those affirming that involvement in other departments did not
affect the quality of HIV services they provide. Basic HIV knowledge as well as receiving
relevant training within the last two years was similar across clinic and club (see Fig. 1a)
Correspondingly, clients corroborated the findings of HCW having basic HIV knowledge
by affirming the ability of HCW to answer any questions they had about HIV in both club
and clinic (75% vs 76%). Club participants however admitted to having more access when
necessary, via phone to their HCW compared to clinic participants (see Table 3a).

Figure 1a
Structure of care:
Human resources

Table 3a: Patients perspective on care experience - Structure of care related

Clinic
(N=378)

Club
N=251

p
value

Care experience with HCW from clients’ perspective – Clients survey n, %
Ensures I get my ARV supply regularly and conveniently (ARV supply)
Can answer any questions I have about HIV (HIV education)
Works well with other health workers (Interprofessional relationship)
I can talk undisturbed during consultation (Confidential space)
Easily accessible by telephone (HCW availability)
The meeting space is arranged in such a way that no one can hear when I
am talking with her in confidence (Confidential space)
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276, 73.0

283, 74.9

268, 70.9

297, 78.6

162, 42.9

272, 71,9

179, 71.3 0.640

190, 76.0 0.814

184, 73.3 0.511

196, 78.1 0.885

158, 62.9 <0.001

185, 74.1 0.554

i. Specialized skills
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HCW emphasized that to provide quality HIV care, having HCW with specific specialized
skills that understood their specific health needs and who could provide tailored care
was central:
“First, I think I can say a person may come sick and get served concerning what
problem he mentioned like for example he says he has a stomach ache, this and
this, but then the doctor sees that according to the explanations, then he will have
to check this and this, you then go to the laboratory, then later you get the results
and according to those results, the doctor writes down the medicines to be taken
for that problem and you go to the pharmacist and you get the medicine then that
is quality service...as such excellent service is the one when you reach and explain
yourself is what you go and test and then get the right results, get the right dose, I
think that is excellent service” – Male clinic HCW

In the clinic, HCW has to divide their time between the clinic and other departments. HCW
suggested increasing the number of staff providing care to reduce waiting time. HCW
working in the clubs were only tasked with this activity but they suggested quality care
also entailed having periodical opportunities to attend appropriate training to build their
capacity for other job functions.
ii. Assessing stability

Clinic and club staff defined stable clients and listed eligibility criteria for club enrolment
similarly. The most frequently mentioned criteria included HVL, CD4 count, months on
ART, and being adherent.
“criteria patient supposed to have to join the club are first, he/she must be stable
patient I mean that is one who managed to use drugs for more than 6 months also
secondly he/she must be good drugs user also CD4 should be low for us as club
patient should have not more than 200 viruses if it is higher, he/she should be not
qualifying to join a club” Male club HCW

b. Physical resources

All club staff affirmed the availability of basic equipment, materials, job aids, and guidelines
required to do their jobs while only 89% among clinic staff affirmed comparably. Adequate
ARV availability was reported in clinic and club alike. While sitting and waiting space was
reported as adequate in the clinic, in about half of the clubs, staff reported inadequate space
for club meetings (see Fig. 1b).
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Figure 1b:
Structure of care
Physical resources

In contrast, only 70% of clients
each in both clinic and club confirm always receiving their supply of ARVs, while the rest
report receiving ARVs most of the time. Similarly, despite the inadequate space reported in
some clubs, more club clients affirmed that there was adequate space in which to discuss
confidentially with HCW (see Table 3a).
i. The provision of expertise and support

For clients who attended the clinic, the availability of medicine was considered quality
care. This group of clients also described the clinic as a technical space where laboratory
tests for HIV and specialized knowledge on other illnesses were available. In contrast,
club participants did not consider the availability of HCW, medicines, and lab tests to
define quality care. Amongst both Clinic and Club participants, the provision of adjunct
non-medical services such as free breakfast and the prospect of receiving food items and
monetary aids had an overwhelmingly positive influence on the perception of quality.
Though such services were provided only at the T&T project clinic sites (in some sites
to all clients and others only to selected poor clients) and not in the clubs, they were still
mentioned as part of quality care by club participants.
“Service (in the club) is good but if they will have a chance, they can give us
nutritional support like flour, sugar, and cooking oil. Because for other people it is
difficult to have all of these needs, it is a great problem, because of economic status
although we are different in the ability to working.” Male club participant

ii. Decongestion, and cost-saving

The club model led to a perceived decongestion of the clinic, which was seen as quality care
by both HCW and club members. HCW noted a reduction in the number of clients accessing
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clinic care since the roll-out of clubs which was perceived as good for facilitating quality
care. Similarly, club participants mentioned the congestion of the clinic as the motivation
for club preference.
“First the congestion, we also get time in the morning to do all the work then come
to the club in the evening, you get good services, there are no congestion issues like
before (in the clinic)” Female club participant

iii. The role of venue

While no specific reference was made to space as an issue in the clinic, providing and
receiving care in a more permanent space that assures confidentiality was mentioned as
something important both to HCW and clients alike. Club clients mentioned that the venue
should be such that it does not arouse suspicion when clients visit, but the venue can be
both in a room in the clinic or the community. The infrastructure of the clinic helped in
maintaining privacy and the venue in the village should be a place where it is ‘normal’ to
see people going in and out, such as the HBC’s house which is a regular meeting space for
many groups.
“We are taking/picking drugs inside the house [of the HBC], a venue [like this] is
good it looks like we are coming to this family for normal issues” – Female club
participant

We found that more male participants opted to continue clinic-based care than ART clubs
(40.7 vs 31.5% see Table 2) because they did not feel assured of confidentiality in the venues
used for club meetings within their community.
“I will not join a club because in the street [village] is not good, I’m receiving good
service here. In villages, it will be like an advertisement” – Male clinic participant

c. Organization

All club staff affirmed under-standing, adhering to guidelines, and documenting job
done, compared to a slightly lower percentage of clinic staff (all p > 0.05). A similar trend
was observed in the timely supply and correct dispensing of ARV, timely transportation
of laboratory samples, and periodic supervision for job support. Satisfactory interprofessional relation with a clear understanding of the system in place for conflict
resolution was comparable between clinic and club though reported by only two-thirds
of HCW (see Fig. 1c).
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Agreeing with the findings among HCW, clients in clubs conceded that HCW who deliver
services to them have a good relationship with each other (70.9 vs 73.3% p = 0.511) see
Table 3a.
i. Following the Standard
Operating Procedure
The majority of HCW interviewed
stated that they provide services
according to an SOP or the existing
guideline which are readily
available.
ii. Collaboration

Both clinic and club staff felt
they had enough supervision and
support to perform their duties
and had good working relations
irrespective of cadre. Mutual
respect and recognizing the
importance of individual roles
were given as reasons for this.

Figure 1c: Structure of care - Organization

“Everyone performs his/her
duty as per her/his level, if my
level is the nurse or the client
I will treat them depending to
their levels, I cannot do what is out of my order/level, maybe if I go and give the
client medicines that is impossible, the order must be followed, when he reaches
and is sick I will look for his file then take him to the doctor and the doctor will
do her/his responsibilities so we collaborate and work together” Male clinic HCW

This unison and collaboration led to a sense of security amongst clients which they
perceived as QoC.

d. Financial resources

While all HCW reported receiving regular remuneration (see Fig. 1d), only about half of
clinic staff admitted to being satisfied with their pay. Club staff, who were mostly project
staff and likely receiving higher remuneration than their clinic counterpart still gave
134

Quality of care in a DSD ART club intervention

figures much higher than their current pay as their ideal salary expectations. Though
reporting satisfaction with their pay, motivation to continue performing on their job among
club staff was similar with clinic staff at only 67%. A higher percentage of clinic staff were
aware of a reward system to motivate high-performing staff.
i. Training and motivation

Despite claiming satisfaction with their jobs, HCW said the quality of their care would
improve with increased salary. Especially off-site training opportunities were most quoted
by HCW.
Figure 1d
Structure of care Financial resources

6

“First of all, of course, a satisfactory salary is important. The second one we must
have a lot of training seminars yes because for six eight-nine months [we were]
without any training” Male clinic HCW

Inversely, clients described the QoC received by narrating the experience of their interaction
with HCW as being empathetic. Some club participants differentiated the care received in
the clinic and club suggesting that the motivation of HCW in the clinic was borne more out
of a sense of duty while those in clubs were more of genuine care.
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e. Information management
The data management system was largely paper-based for both the clinic and club. HCW
admitted to documenting client information in registers and making summary reports
which are shared usually quarterly with the regional authorities. Routine data review by
all HCW to identify areas for quality improvement was also comparable between clinic and
club (see Fig. 1e. – all p >0.05).

Figure 1e:
Structure of care Information management

i. Real-time documenting
The majority of HCW attested to documenting the services rendered in appropriate
registers or client folders as part of routine service delivery. Real-time documentation,
meant to curtail the cycle of missing or invalid documentation was cited as an important
part of providing quality service, as was having a structured and organized filing system
“the filing system, for example currently you can go look for a file but won’t get it,
it doesn’t have any label, they are just there for a new person to get a file it takes a
long time” Female clinic HCW

HCW did not mention periodic data reviews or quality improvement initiatives as
constituting quality care. In contrast, clients hardly defined quality care in terms directly
related to information management.
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2) Process of care
From both the quantitative surveys and qualitative interviews, themes related to processes
of care commonly used by clients and HCW to describe QoC can be summed into; the
practice of care (referrals, time-efficient service, teamwork, reminders); content of care
(counseling/information sharing, health monitoring screening); and manner of care
provision (individual attention, non-discriminatory service, respect).

a. Practice of care

From the clients’ perspective (see Fig. 2a), regarding the practice of care, more clients
confirmed the care process in clubs to be both time-saving – clinic vs club (65 vs 79% )
while making enough time for personalized caregiving (72 vs 80% ).

6

Figure 2a. Clients perspective on Process of care
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Table 3b: Patients perspective on care experience - Process of care related

Clinic (N=378)

Club N=251

p value

Activity completed during all last 3 visits/meetings- extracted data from client folder n,%
Weight taken
Screened for OI and TB
*Referrals for o1 or TB documented as done
ARV dispensed
Adherence assessed
Client survey
Respectful service
Recent VL test done (i.e. ≤12 months)
Time spent during visit in minutes – (Median, IQR)

339, 89.7

213, 84.9

0.071

370, 97.9

236, 94.0

0.012

323, 85.4
N/A

344, 91.0
376, 99.5

375, 99.2

119.9, 75.0 - 180

197, 78.5

63/68, 92.6
236, 94.0
251, 100

245, 97.6

49.9, 33.3 - 76.6

0.024
0.167

0.248
0.081

<0.001

Legend: ARV – Antiretroviral drug; IQR – Interquartile range; OI – Opportunistic Infections; TB – Tuberculosis;
VL – Viral load
*Clinic participants see the clinician during visit while DSD participants are referred to the clinic; Club % is among
those referred

iii. Referrals
Most clients in clubs admitted getting referrals when necessary and data extracted from
the records also confirm that most clients (93%) of club clients screened eligible received
appropriate referrals to the hub. This is excluding women who became pregnant while in
the club, who were all referred back to the hub.
Clinic participants see the clinician during a visit while club participants are referred to
the clinic
iv. Time-efficient care provision

On average, time spent in the clinic was over double that spent in the club (119.9 vs 49.9
minutes), thus affirming the time-saving manner of service provision in clubs (see Table
3b). HCW reported more time to spend on providing care and conducting daily routines
due to reduced client numbers in the clinic. Less work pressure also meant making fewer
mistakes with medication.
“It is good. It helps to reduce the population to the clinic, reduce the population you
know so make it easier for the workers to work well because sometimes previously
it was full, full of clients at the clinic maybe people would start working from
morning to six pm. They have worked tiredly; they can’t give the right doses they lie
to medication sometimes they become unclear they didn’t work well. But now they
are working well. They enjoy working at the clinic” Female club HCW about the clinic.

Clients’ on the other hand confirm the reduced waiting time for services both in the clinics
and clubs while acknowledging that sufficient time is spent to attend to sick clients.
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“quality service is when we come here we don’t even spend an hour if there are some
sick people then we get divided by the doctor that for those with no problem should
go there get the medicines and leave but for those with problems have to see the
doctor go to the laboratory maybe but it’s not the same for us who just come and
leave after half an hour so I am happy for that, some other places you can stay for a
long time, even losing hope to get service” – Male clinic participant

v. Teamwork

Both clinic and club staff considered the availability of different HCW cadres equipped with
basic tools (equipment, tests, medicines) who work as a team as essential for providing
quality care.
“if they work as a team then they will provide quality services because when
working in team there is cooperation starting with the HBC to the doctor, nurses
and the pharmacist if the services are done on time then the patient will be happy
and will be of quality” Male clinic HCW

Club staff additionally mentioned that fewer clients miss appointments due to time-efficient
services in the clubs.
vi. Reminders

A majority of clients agreed that adequate arrangements and reminders were made for
clinic and club appointments, while fewer in the clinic agreed that effort was made to reach
them when they did not show up.
“Also, if you forget the visit date you came to meet with your fellow club member
in our street, he/she can tell you about the date of next visit. This is different from
the clinic. We were given different dates you understand for yourself but here they
are giving the same date to all of us” – Male club participant

b. Content of care

i. Counseling/information sharing
Information related activities were perceived comparably by clients e.g., while more clinic
clients agreed that their HCW tell them anything they want to know about their health
(67.9 vs 64.5% ), more club clients stated that their HCW explained benefits, side effects,
and prevention strategies (71.2 vs 73.3 - see Fig. 2a).

139

6

Chapter 6

Interestingly, HCW considered the reinforcement of adherence and other health-related
information central to the work of all HCW, and part of what quality care was. But quality
also came from the willingness to listen and provide counsel on other non-health issues
which bother clients. Clients corroborate that while the counseling, health information,
and screenings they receive are regarded as crucial in defining QoC, they emphasized
that showing empathy on other life issues, not necessarily HIV-related also shapes their
perception of care received.
“On average, their talks are good. They are using convincing words which strengthen
us, also their deeds are good” – Male clinic participant

ii. Health monitoring screening

Health monitoring screenings e.g., the proportion of clients who had weight measurements
and adherence assessment were comparable in clinic and club. A shortfall was seen in
the proportion of clients documented as screened for OI or TB in the club (85.4 vs 78.5%
p = 0.024). The proportion of clients who had a recent viral load test done (99.2 vs 97.6%
p = 0.081) was similar in clinic and club (Table 3b).

c. Manner of care provision
i. Individual attention

More club participants acknowledged having enough individualized attention talking about
any issue of personal importance (70.4 vs 79.6% ). Interestingly, all clients admit to being
served respectfully in the survey - see Table 3b.
ii. Non-discriminatory service

Central in providing quality care is the way clients were approached. HCW in the clinic
emphasized the need to talk without using abusive or judgmental words.
“The way they welcome him [the client], talk to him .... without being abused,
stigmatized. What we say maybe can make the service to be of quality. And the
way I welcome people because you are not to punish them nor say something that
may annoy him, [like] Where were you? What happened? No, you are to use friendly
language and read the environment of the person you want to serve because if you
know what the person wants, then he will give you a chance to serve him the way
he wants or likes” Male clinic HCW
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iii. Respect
Relatedly, clients also expressed being served respectfully, non-discriminatory service,
flexible services, and receive reminders for appointments including laboratory tests, via
call or text message from HCW or through fellow club members as important attributes of
quality care. While all clients admitted to receiving respectful service, Club participants in
retrospect emphasized a difference between just doing the assigned tasks and actual care.
“Also, when I was going to [clinic name] there were some HCW. they were not polite/
humble they seemed as they are fulfilling their responsibilities, which is different
from these people who are coming to us nowadays.” Male club participant

3) Outcome of care

Besides objective outcomes (such as reported in Table 3c, see below), HCW and clients
defined quality care by the direct outcome and/or effect of care provided or perceived
care they received. The main outcomes used to describe quality care fell in those two
broad themes, namely client-related outcomes (laboratory indices, peer support and client
satisfaction, cost-saving) and confidence/ improved self-worth (due to feeling safe, seen,
and valued, the confidentiality of service delivery).

a. Client-related outcomes
vii. Laboratory indices

The proportion of participants suspected to have TB, or another opportunistic infection
revealed no difference between the clinics and clubs. Similarly, no difference was seen
in the most recent CD4 count between the groups. Time on ART was significantly longer
among club participants (3.45 vs 4.27yrs). The proportion of participants with a recent
viral load <50 cells/mm was similar but high across the board - see details in Table 3c.
Table 3c: Patients perspective on care experience - Outcome of care related

Clinic (N=378)

Club N=251

p value

Client survey-extracted data (Documented in client folders during last 3 visits/meetings n,%
OI or TB suspected – n, %
Visit/Meeting attended (proxy for retention in care)
Time on ART - Median, IQR (years)
Most recent CD4 count - Median, IQR (cells/mm3)
Most recent VL <50 cells/mm – Median, IQR
Proportion with recent VL <50cells/mm – n, %

103, 27.3

68, 27.1

0.96

500, 334 - 500

515, 359 - 747

0.332

369, 97.6

3.45, 2.08 - 6.06
0, 0 - 0

375 (99.2)

251, 100

4.27, 2.24 - 7.61
0, 0 - 0

237 (94.4)

0.014

0.002

0.888

<0.001

Legend: ARV – Antiretroviral drug; HCW – Health Care Workers; IQR – Interquartile range; OI – Opportunistic
Infections; TB – Tuberculosis; VL – Viral load
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HCW stated that they assess the health and progress of clients and use that as a measure
of the QoC they provide i.e., good progress equates to good care and vice versa. In doing so
they use measures such as CD4 count and VL.
“If I take all the tests required if it’s the CD4 and find them high I will be happy and
know that I provide quality service and they understand my health training and
properly take their medicines or if I test for HVL and find them low if they were
20 and I find are undetectable then I know that I provide quality services” Female
club HCW

viii. Peer support and client satisfaction

HCW also named subjective outcomes such as client satisfaction revealed by the outward
expression of happiness while both clinic and club clients on the other hand reiterated the
value of peer connection.
“But also, I managed to meet a lot of friends that I didn’t know but just met them
in the services, so the service connects different people and friends” Male clinic
participant

“When you sit here you advise each other and leave happy while everyone with her
secrets knowing that we talked so and so even if you leave home with stress when
you come to the club and sit with your fellows and discuss other things, you forget
about home issues and leave in peace” Female club participant

ix. Cost-saving and keeping appointments

Club participants emphasized that saving money due to not having to travel to access care
is important for quality care. Additionally, no club members had missed any meetings for
the three most recent appointments which is a boost for clients’ retention in care (see
Table 3c).
“Here (club) is very near, there is no cost but there (clinic) we were using money,
sometimes you can find that I don’t have money” – Female club participant

b. Confidence/Improved self-worth
i. Feeling safe, seen, and valued

The majority of clients were confident about the level of confidentiality of their interactions
with their HCW. In the clinic and club alike (94.6 vs 92.8% p = 0.60), participants were sure
that their HCW would keep their confidence and so expressed little fear about confiding in
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Figure 2b. Clients perspective on Outcome of care.

their HCW -see Fig. 2b. In both club and clinic, though only a minority reported that HCW
were aware of their situation at home and work (14.2 vs 38.7% p = 0.00), most participants
were unanimous in the opinion that HCW were friendly and approachable. Compared to
clinic participants, more club participants expressed being taken seriously (78.7 vs 81.3%
p = 0.05), their opinion being regarded as serious (73.7 vs 79.2% p = 0.06) in managing
their health and to being treated well.
ii. Improved self-worth due to confidentiality

An overwhelming majority (>90% in both clinic and club) of clients described keeping their
status confidential as an essential element of quality care. Generally, clients associated
keeping their status confidential with a sense of self-worth and confidence to face life
“the secrets are kept so that the community won’t discriminate us and we to feel like
other people and that it shouldn’t discriminate us, we live a good life like others”
– Female club participant

Both clinic and club participants felt that the service models they were engaged in ensured
secrecy and therefore prevented discrimination. Interestingly clinic and club participants
differed in their assessment of which service-delivery model ensured confidentiality the
best. While for clinic participants the clubs represented a risk of unintentional disclosure,
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Club participants choose the clubs because they felt at risk of unintentionally disclosing
their status due to frequent clinic visits as described below:
“I think I will not join a club because in villages they are advertising to other people
that is why I’m fearful about this. I will be here at [the clinic] because I like the
services I’m receiving here. In villages there is no secret, people will talk more
about me. – Male clinic participant

“There is no person who is talking in the street about what takes place here. There
are many advantages [to the club] for keeping [ your status] secret because when
we were going to the clinic people were often talking. They said: “Do you see those
people? They are going to take drugs”. But now they think we are attending a
normal meeting because this is an HBC’s [Home Based Care worker’s] house. And
the HBC is a street leader, so they think we are having a normal meeting. – Female
club participant
Correspondingly, HCW also emphasized confidentiality as a core part of what entailed
quality care and had strong ideas about how confidentiality should be ensured. This
included strict compliance with professional work ethics which binds them to maintain
client confidentiality, which they all emphasized they adhered to. They described ways to
accomplish this which included not discussing client information with others, attending to
clients one by one in a confidential space to allow privacy. Also, in documenting information
in registers and client folders, HCW emphasized the necessity to store these in secure
places accessible to HCW alone. Documenting such information using codes that are only
understandable to HCW to further ensure confidentiality and for client information entered
into the electronic data platform restricted by passwords known only to authorized HCW.
“the client’s information remains confidential because we always do the same work,
not everyone is able and that’s why we use codes or something that for the ones
not involved may not understand that’s why if you look at this paper or medical
prescription, we don’t write the names we write numbers, yes the names are
there but when registering these we use codes so I as the professional it makes me
secretive” Male clinic HCW

Discussion

This study evaluated the QoC in ART clubs comparing with standard clinic care employing
the Donabedian classic framework as a guide. We enabled in-depth understanding by
eliciting the perspectives of clients and HCW on the subject. Our results revealed the noninferiority of QoC provided in clubs when compared with standard care in clinics. Relatedly,
clients and HCW alike considered HIV treatment services of good quality irrespective
of the service delivery model. Among clients, process-related themes e.g., time spent,
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confidentiality, and respect were the most important emphasized for describing quality
care in both clinic and club. HCW perspectives, on the other hand, emphasized structurerelated themes such as availability of resources, decongestion of the clinic, and hence more
time for other duties. Both clients and HCW describe quality in terms of outcomes using
similar themes such as costs saved (time and money), client’s health progress, and expressed
satisfaction. No large contradictions were found between quantitative and qualitative
findings, qualitative findings added depth and understanding to the quantitative picture.

In terms of the structure of care, our finding that the availability of resources was similarly
important for clinic and club participants and led to a positive perception of quality among
clients and HCW alike is intuitive and aligns with the literature (18,19). HCW emphasized
structure-related attributes e.g., equipment, information management systems, more than
clients. Even with reasonable support structures in our study setting, irrespective of delivery
model, the suggestions for more training opportunities, and better remuneration among HCW
were seen as improving QoC even with other DSD types (20–22). The availability of HCW as
a measure of quality care was cited mainly by clinic participants, non-mention among club
participants likely reflects that these were taken for granted rather than are not important.
The shortage of HCW leading to long waiting times in facilities is an identified reason for client
disengagement from service and motivation for DSD (20). Similarly, the reliable supply of
basic commodities e.g. ARVs, laboratory tests, etc. considered essential by other DSD studies
for the provision of quality care, was also found in our study (23–25).
While some studies report the reluctance of clients to participate in DSD due to perceived
higher quality of clinic-based care, others support our finding that clients considered DSD
desirable and convenient (23,24). Our finding that the provision of adjunct non-medical
services such as breakfast, food items, and monetary aid was a major influence on the
perception of quality is likely associated with the prevailing poverty in our study setting.
While this suggests adjunct interventions that can be considered alongside DSD, it raises
concerns about sustainability. Additionally, having a conducive and confidential space
for service delivery was echoed in our study as an important aspect of quality which is
consistent with other studies where clients cited the fear of unintentional disclosure as a
reason for not keeping clinic appointments (7,20). Our study revealed that what constitutes
a confidential space is individually perceived e.g., for clinic participants, it referred to
receiving care outside of the social control in the village, whereas for club participants not
having to go to a place known as dispensing drugs for HIV was a way to maintain quality
care. Moreover, venues selected by clients for the ART club were normal meeting places for
several groups in order not to arouse any suspicions which could fuel stigma. This alludes
to the minimal impact of DSD on HIV-related stigma, in agreement with current evidence
in the literature (26–28). The better funding of the study sites, when compared to public
facilities in terms of staff, equipment, and commodities being owned by the Catholic mission
and supported by the T&T project, may partly explain our findings. Moreover, clubs were
perceived as extensions of the clinics and very much connected.
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Whereas HCW focused more on structure as a key aspect of QoC, clients were more
concerned with processes. Key care processes were similarly conducted between clinic and
club, with clubs revealing better time efficiency. Timely service delivery as a key aspect of
quality care resonated throughout our study and is corroborated across many DSD studies
as a core part of quality care for clients and HCW (24,25,29,30). While club clients spent
the least amount of time, both club and clinic participants agreed that timely service had
improved with the introduction of the DSD model. Our finding that information sharing
and counseling from HCW and also from peers was considered a measure of good quality
is coherent with the literature (27). Interpersonal relations with HCW and personable
services delivered in a culturally acceptable way were major influences shaping the
perspectives of clients e.g. respectful service delivery ranked highly in the consideration
of quality and is consistent with findings from other studies (27,31). Our study observed a
particular coherence in views of clients and HCW around respect as part of quality, a finding
that differs from another related study (32). This may be related to the prevailing cultural
environment which extols politeness and respect as a way of life (20). It is noteworthy
that studies are showing poor HCW attitude as contributing to client drop-out from ART
care (33–35). The optimal attendance we found supports this and therefore suggests? that
the club model may facilitate retention among clients who would otherwise be lost-tofollow-up if extended to clients not considered stable. Relatedly, our finding that improved
individualized and non-discriminatory care was perceived favorably aligns with a core
motivation for DSD namely, client-centered care (27).
Expectedly, core outcomes of QoC such as the most recent CD4 count and viral load results
were similar as our comparison was only among stable clients. Similarities in recent viral
load and CD4 count between clinic and club affirms findings from other studies that DSD
does not threaten the attainment of desired treatment outcomes (9,36). While we found no
difference between clinic and club in the proportion of clients with a recent viral load test
(<12 months, according to national guidelines), the lower proportion of club clients with
results <50 copies/ml may be explained by the few clients who were allowed to participate in
clubs with good adherence and a VL result between 50-200 copies/ml, considered as virologic
blips (37). It may also reflect the early phase of club implementation which requires a period
of familiarization with the protocol. Continuous mentoring and monitoring of adherence to
procedures by HCW is advocated as in other DSD interventions (25,38).

While HCW emphasized improved client status, clients emphasized improved social
standing and peer support as outcomes of care. Regaining a sense of self-worth and a
more positive outlook on life was an important outcome influencing perceptions of HIV
care quality in our study, and was also seen in other studies (26,39). This is closely linked
to improved health status, to which ART no doubt contributes to a large extent. Evidence
shows that stigma remains an issue in our study setting as in many others. The fear of
unintentional disclosure may likely account for the import placed on the assurance of
status confidentiality as a measure of quality (39–42). Additionally, our finding that valuing
146

Quality of care in a DSD ART club intervention

clients’ opinions empowers them to self-manage and feel like allies align with the literature
(43,44). Beyond psychosocial support, initiatives to support financial wellbeing ranked
high, especially among club participants. The prevailing socio-economic conditions in our
setting i.e., poverty, illiteracy, and dependence on subsistence farming as major income
earners likely explains this finding. The literature shows that DSD offers convenience
while saving costs (time and money) which underlies its acceptability across settings
(7,24,30,44,45). Not surprisingly, savings in terms of reduced access cost (transportation)
was mentioned mainly among club participants.

Strength & Limitations

The Donabedian framework facilitated the vigorous assessment of QoC taking into
consideration that while some aspects of quality care are easy to measure, others are
not so. The interpersonal process which drives interaction between care recipients and
providers complicates the assessment of QoC. Utilizing the three-dimensional framework
enabled the broad exploration of QoC in our study especially as the relationship between
structure, process, and outcome are considered non-linear (13,32). We employed a mixedmethod study design triangulating quantitative and qualitative data to provide more valid
evidence. Our findings must be interpreted in the face of some limitations. The study was
conducted one year following the implementation of clubs in the study clinics to provide the
intervention with data to improve the model. This means that we were not able to measure
the long-term impact of the DSD model on QoC. Our findings however mostly align with the
literature even for similar interventions that have been implemented for longer (8,25,28,46).
Moreover, our study sites were mission-owned facilities that are generally better funded and
may likely not represent the situation in publicly owned hospitals. It is also possible that some
participants gave socially desirable responses. The tendency of clients to refrain from saying
disagreeable statements may have influenced responses. We countered this by training
research assistants to assure participants that their responses would be anonymized and
have no effect on the services they receive but rather provide ways for improving services.
There may have been selection bias i.e. those who opted to join clubs may have had different
attitudes, status geographic considerations, etc., to those happy to stay at the clinic. By
allowing clients’ preferences to determine which service delivery model they receive, we
believe our findings are relevant to what can be expected in real life.

Conclusion

Our study revealed that QoC was comparable between the ART club and the clinic in
our setting in Shinyanga, Tanzania. The perspectives of clients and HCW complemented
quantitative results consistently across the sub-dimensions of structure, process, and
outcome of care. While HCW emphasizes structure in defining QoC, clients focus on process.
The need for both clinic-based care and DSD was apparent as many elements of quality care
were individually perceived. Regardless of the model/type of care, QoC will benefit from
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other interventions addressing socio-economic situations of widespread poverty such as
we have in our study setting. Ultimately, contextually relevant adaptations informed by the
perspectives of clients and HCW alike will be important for achieving acceptable QoC in DSD
interventions across settings. Future research can investigate the longitudinal evaluation
of outcomes of care and explore employing ethnographic studies to delve deeper into how
the DSD model is perceived over time to inform relevant adaptations in service delivery.
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Abstract
Background: With antiretroviral therapy, more people living with HIV (PLHIV) in
resource-limited settings are virally suppressed and living longer. WHO recommends
differentiated service delivery (DSD) as an alternative, less resource-demanding way of
expanding HIV services access. Monitoring client’s health-related quality of life (HRQoL)
is necessary to understand patients’ perceptions of treatment and services but is
understudied in sub-Saharan Africa. We assessed HRQoL among ART clients in Tanzania
accessing two service models.
Methods: Cross-sectional survey from May-August 2019 among stable ART clients
randomly sampled from clinics and clubs in the Shinyanga region providing DSD and
clinic-based care. HRQoL data were collected using a validated HIV- specific instrument—
Functional Assessment of HIV infection (FAHI), in addition to socio-demographic, HIV
care, and service accessibility data. Descriptive analysis of HRQoL, logistic regression, and
a stepwise multiple linear regression were performed to examine HRQoL determinants.

Results: 629 participants were enrolled, of which 40% accessed DSD. Similar HRQoL
scores [mean (SD), p-value]; FAHI total [152.2 (22.2) vs 153.8 (20.6), p 0.687] were
observed among DSD and clinic-based care participants. Accessibility factors contributed
more to emotional wellbeing among DSD participants compared to the clinic-based care
participants (53.4% vs 18.5%, p = < 0.001). Satisfactory (> 80% of maximum score) HRQoL
scoring was associated with (OR [95% CI], p-value) being male (2.59 [1.36–4.92], p 0.004)
among clinic participants and with urban residence (4.72 [1.70–13.1], p 0.001) among DSD
participants.
Conclusions: Similar HRQoL was observed in DSD and clinic-based care. Our research
highlights focus areas to identify supporting interventions, ultimately optimizing HRQoL
among PLHIV.
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Background
Access to effective antiretroviral therapy (ART) has contributed to an increased number of
people living with HIV (PLHIV) being virally suppressed and living longer [1–4]. However,
the physical consequences of long-term exposure to ARVs have yet to be fully elucidated and
evidence associates PLHIV on ART with an increased risk of cardiovascular disease, liver
disease, and various malignancies [5–8]. While PLHIV report significantly lower healthrelated quality of life (HRQoL) when compared to the general population in high-income
countries (HIC) [9], HRQoL among PLHIV is understudied in low and middle-income countries
(LMIC), especially in sub-Saharan Africa (SSA). With an increasing number of PLHIV on ART
who are aging in SSA, monitoring of HRQoL becomes a priority in this setting [10, 11].

HRQoL is a multidimensional concept depicting an individual’s subjective perception of
current health status and outlook of the future [12, 13]. HRQoL studies assess individuals’
perception of their health and how it affects or is affected by other aspects of life [13].
Among PLHIV, ART impacted HRQoL positively, especially in LMIC when ART start was
guided by CD4 thresholds [1, 14, 15]. Subsequent studies predicted factors associated with
good HRQoL among PLHIV e.g. being married, absence of co-morbidities, higher education,
living in an urban setting, status disclosure, being on ART longer, being employed, fewer
pills, and good adherence [16–21]. Conversely, factors found to be associated with lower
HRQoL included stigma, same-sex relationships, being symptomatic, illiteracy and not
being sexually active [18, 19, 22–24]. HRQoL studies among virally suppressed PLHIV are
limited in LMIC [9, 23, 25].
In SSA, HRQoL studies have mostly been conducted among clients who access ART in
clinical settings [24, 26–28]. Differentiated service delivery (DSD) is a patient- centered
approach that offers virally suppressed PLHIV alternative models of HIV care both within
the clinic (e.g. multiple month scripting, fast-track refills, adherence/ART clubs, etc.)
and out-of-clinic (e.g. community ART, community drug distribution points, ART clubs,
etc.) [29–33]. DSD models benefit both the health system by reducing over-crowding in
clinics and improving work efficiency among healthcare workers (HCW); and clients, by
fostering self-management, peer support, and reducing time spent seeking care. Out-ofclinic DSD models limit contact with the formal health system and rely upon community
health workers (CHW) who are trained volunteers for service delivery. Most evaluations
of such models focused on adherence and quality of care yet change in delivery models of
care may also affect HRQoL.

With 1.6 million PLHIV and a prevalence of 4.6% among adults in 2018, it was estimated
that only 62% of PLHIV on ART in Tanzania are virally suppressed [34]. Though studies
show favorable patient-related outcomes with DSD interventions elsewhere, there is a
dearth of evidence within the Tanzanian context [35–37]. Additionally, it was not clear how
limited contact with the health system, more peer support, less frequent travel impacted
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the QoL of clients. Our study, therefore, aimed to assess HRQoL among stable ART clients
accessing ART care in a flagship Test and Treat (T&T) project in north-western Tanzania.
We compared HRQoL scores and determinants of HRQoL between stable ART clients
receiving either standard clinic-based care or ART clubs DSD care.

Methods

Study setting and population
The T&T project is hosted by the Catholic Diocese of Shinyanga which covers both Shinyanga
and Simiyu regions in north-western Tanzania. Besides Shinyanga urban, Kahama urban,
and Bariadi districts, the regions are largely rural. Project sites are four HIV care and
treatment centers (CTC) referred to as hubs, two hubs each in the Shinyanga (Ngokolo and
Bugisi) and Simiyu (Songambele and Mwamapala).

regions. The standard of HIV care in Tanzania is clinic-based and includes one clinic visit
every one to three months for consultation, health screening, routine labs, and ART refill.
DSD in ART clubs was rolled out in the T&T project from July 2018, details of which have
been described elsewhere [38]. Briefly, ART clubs are CHW managed groups of 15–30
clients living within the same locality who meet every 3 months for routine health
screening and ART distribution. Club members have a clinical consultation every year.
Data were collected from May to August 2019. Participants were recruited at the two hubs
in the Shinyanga region and their related ART clubs. Eligibility criteria included being
adults ≥ 18 years and stable on ART according to the Tanzanian guidelines: on ART 1st line
regimen ≥ 6-months, viral load < 50 copies/ml, and no current chronic illness [39]. At the
hubs, participants were randomly sampled from a list of all eligible clients who had clinic
appointments within the data collection period. Eligible participants were approached as
they attended clinic appointments. All clubs that had a meeting during the data collection
period and were at least 6 months or older, were visited. At the clubs, all members were
approached as stability was an eligibility criterion for DSD participation. Those clients who
gave written consent completed the interviewer-administered questionnaire.

Data collection

We used an HIV-specific HRQoL tool that has been validated for the low literacy Swahili
population, the Kiswahili translation of the Functional Assessment of HIV Infection (FAHI)
[40]. Outcomes of interest were the total and domain-specific FAHI scores. The FAHI is a
47-item tool with five domains namely physical wellbeing (PWB) – 10 items, emotional
wellbeing (EWB) – 10 items, functional & global wellbeing (FGWB) – 13 items, social
wellbeing (SWB)-8 items, and cognitive functioning (CF) – 3 items [41]. Scores ranged for
each item between 0 and 4. We derived (a) domain scores by summing respective item
scores – ranges for PWB and EWB were 0 to 40, FGWB 0 to 52, SWB 0 to 32, and CF 0
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to12; (b) total FAHI scores by summing all five domain scores – ranging between 44 and
176—note that three items in the PWB domain were not scored as recommended by the
FAHI scoring document [42];
(c) FAHI proportional score by calculating each score as a proportion of the maximum
possible total or domain scores; and (d) a dichotomous (satisfactory/less than satisfactory
FAHI HRQoL) variable for total and domains. We considered a score in the highest quintile
i.e. ≥ 80% of FAHI total or domain scores as satisfactory to capture all participants who
report at least ≥ 4 on the 5-point FAHI tool. This represents all those who report at least
above “Somewhat” (i.e. 3 – the midpoint) for all items in all domains of the FAHI instrument.
Secondary outcomes were factors associated with satisfactory HRQoL and domain
scores. Three categories of additional data were collected to assess these factors: sociodemographic (location, sex, age, educational level, marital status, employment status, and
income level), HIV care (duration on ART, CD4 count at ART start and recency of viral load
result) and service access (location, time spent during clinic visit/club meeting[wait time],
time spent traveling to clinic/club[travel time] and frequency of service delivery). Data
entry, collation, and cleaning were done using EpiData [43].

Sample size and statistical analysis

Our sample size calculation was based on EQ-index scores and extrapolated to proportional
FAHI scores. We assumed a difference in proportional scores of 0.10 (0.80 to 0.90) between
the clinic and DSD participants, a standard deviation of 0.40 as determined by Louwagie
et al. in South Africa, and a 10% refusal rate requiring thus a minimum of 542 participants
overall with 271 participants per service delivery group to have 80% power to reject the
null hypothesis of no difference [1].
Categorical variables were presented as percentages and continuous variables as means
(± standard deviation) or medians (± interquartile range) as appropriate. Comparisons
between clinic and DSD participants were done using Mann-Whitney or Kruskal Wallis
tests. Association between socio-demographic, HIV care, and service access factors and
satisfactory FAHI HRQoL were examined using logistic regression. Sex, age, marital status,
and variables showing significant bivariate association at the p-value of < 0.1 were included
in the multivariable model. A 3-step hierarchical multiple linear regression was used to
quantify the contribution of the three-factor categories to the variance of FAHI scores
observed. Socio-demographic variables were entered in the model in the first step, followed
by HIV care variables and lastly, service access variables.
We examined variables for multi-collinearity using tolerance values and variance inflation
factor (VIF) statistics. We generated a Receiver Operative Characteristic (ROC) i.e. area
under the curve (AUC) to test the discriminative ability of the model (with all covariates
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included) to categorize observations as satisfactory/less than satisfactory HRQoL. We
assessed the 33 and 28 missing observations dropped from the clinic and DSD in step 3
hierarchical linear models, respectively, to observe any significant differences in mean
FAHItotal. All analyses were performed using STATA software version 16.0.
Ethical approval for the study was obtained from the National Institute for Medical
Research (NIMR; approval number NIMR/HQ/R.8c/Vol. I/674).

Results

Characteristics of the study population
Of 667 PLHIV approached to participate, 641 consented to participate (response rate of
96.1%), and 629 were included in the final analysis (12 excluded due to missing data).
While the overall majority of participants were female (63%), there were significantly more
men in clinic-based care compared to DSD, and DSD participants were also significantly
older (see Table 1). The mean numbers of years-on-ART and mean CD4 count at ART start
were significantly longer (4.9 vs 4.1 years, p < 0.001) and higher (398.1 vs 341.4 cells/
mm3, p < 0.001) for DSD participants. They also spent shorter time on travel (84.7 vs
34.3 min, p < 0.001) and during club meetings (140.2 vs 83.8 min, p < 0.001). There were
more DSD participants in the urban area (60.6% vs 39.4%). Table 1 provides details on the
characteristics of study participants according to the service delivery model.
Table 1 Socio-demographic, HIV care, and service access-related characteristics according to service delivery
model
Clinic-based (n = 378)

DSD (n = 251)

p-value*

168 (34.1)

< 0.001

172 (68.5)

0.018

Sociodemographic information
Location, n (%)
Bugisi (Rural)

324 (65.8)

Ngokolo (Urban)

54 (39.4)

83 (60.6)

Male

154 (40,7)

79 (31.5)

Sex (n, %)
Female

Age in years, median (IQR)

Age-groups, n, (%)
< 25

224 (59.3)

39.3 (33.3–48.1)

25 (6.61)

44.7 (37.6–54.0)

6 (2.40)

25–34

96 (25.1)

35 (13.9)

55–64

33 (8.73)

40 (15.9)

35–44
45–54
≥ 65

Educational level, n (%)
No education

Primary

≥ Secondary

160

137 (36.2)
75 (19.8)
13 (3.4)

97 (25.7)

261 (69.1)
20 (5.3)

91 (36.3)

< 0.001

< 0.001

62 (24.7)
17 (6.8)

60 (23.9)

180 (71.7)
11 (4.4)

0.744
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Table 1 Continued.

Clinic-based (n = 378)

DSD (n = 251)

p-value*

Marital status (n, %)
Single

Married

Separated/Divorced/Widowed
Employment status (n, %)
Unemployed

Income level (TSH), median (IQR)
< 100,000

144 (38.1)

94 (24.9)

78 (31.1)

80 (31.9)

0.092

53 (14.0)

60 (23.9)

0.002

140 (37.0)

87,000 (50,000- 172,000)

80,000 (50,000- 150,000)

100,000–300,000

116 (30.7)

63 (25.1)

148 (59.0)

0.315

Years on ART, median [IQR]

4.1 [2.1–5.8]

4.9 [2.2–7.3]

0.001

> 300,000

HIV care information

Years on ART group around the mean
≤ 4.4 years

> 4.4 years
Missing

CD4 at ART start in cells/mm3, median
[IQR]

CD4 at ART start groups
< 200

≥ 200

Missing

Viral load in copies/ml, median [IQR]
Viral load group
< 50 copies/ml

≥ 50

Missing

Time since last VL record, n (%)
≤ 6 months

6 months – 1 year
> 1 year
Missing

Service access information
Time spent in clinic/club in minutes,
median [IQR]
Short (≤ 1 h 30 min)
Long (> 1 h 30 min)

Missing

206 (54.5)

93 (37.1)

56 (14.8)

219 (57.9)

150 (39.7)
9 (2.38)

341.4 [155–449]

126 (33.3)

40 (15.9)

130 (51.8)

0.316

398.1 [184.5–513.5]

0.003

63 (25.1)

0.07

10 [10]

0.876

114 (45.4)
7 (2.79)

236 (62.4)

173 (68.9)

375 (99.2)

237 (94.4)

< 0.001

113 (45.0)

< 0.001

16 (4.23)

10 [10]
-

3 (0.8)

179 (47.4)

15 (5.98)

9 (3.6)
5 (2.0)

170 (44.9)

85 (33.9)

140.2 [60–180]

83.8 [30–120]

26 (6.9)
3 (0.8)

129 (34.1)

246 (65.1)

3 (0.8)

49 (19.5)
4 (1.6)

177 (70.5)
71 (28.3)

3 (1.2)

< 0.001
< 0.001

Time spent traveling to clinic/club in
minutes, median [IQR]

84.7 [30–120]

34.3 [10–30]

< 0.001

Long (> 1 h)

214 (56.6)
161 (42.4)

232 (92.4)

< 0.001

355 (93.9)

121 (48.2)

< 0.001

Travel time group, n (%)
Short (≤ 1 h)
Missing

Frequency of visits/meetings, n (%)
More (≤ every 2 months)
Less (> every 2 months)

3 (0.8)

23 (6.1)

17 (6.8)

2 (0.8)

130 (51.8)
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FAHI total and domain scores by service access model
Clinic and DSD participants show comparable mean HRQoL scores across domains with
only slight differences in the physical and emotional wellbeing domains (36.4 vs 35.5,
max-40 p < 0.01) and (32.1 vs 32.8, max-40 p < 0.05) (Fig. 1a). No differences were observed
in satisfactory HRQoL percentages across domains except for FGWB where more clinic
participants revealed satisfactory HRQoL as compared to DSD. Satisfactory HRQoL overall
was highest in the CF domain (89.2 vs 93.6) and lowest in the EWB (68.8 vs 68.5) and SWB
(74.1 vs71.7) domains (Fig. 1b).
(a) Mean FAHI HRQoL domain scores

(b) Proportion of individuals with satisfactory HRQoL

Associations between sociodemographic, HIV care, and service access
factors and satisfactory overall HRQoL
Satisfactory overall HRQoL was associated with being male ((odds ratio 2.59, 95%
confidence interval 1.36–4.92) among clinic participants and with living in an urban setting
(4.72, 1.70–13.1) in DSD care (see—Table 2). Less than satisfactory HRQoL was observed
with increasing age among clinic participants, and with increasing income, and increased
meeting duration among DSD participants. HIV care factors were generally not associated
with satisfactory overall HRQoL.
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Married

Single

Marital status

≥ Secondary

Primary

None

Education

> 65

55–65

45–55

35–45

25–35

18–25

Age

Male

Female

Sex

Sociodemographic

0.02–1.43

0.62–2.20

0.96–4.07

1.98

Ref.

0.12–1.60

0.43

1.18

Ref.

0.00–0.52

0.04*

0.01–0.85

0.08*

0.01–0.59

0.06*

0.01–0.78

0.0.09*

0.16

Ref.

1.36–4.92

Ref.

2.59**

0.01–22.6

0.33–1.93

0.89–5.50

Ref.

2.22*

1

0.8

Ref.

0.02–7.96

0.36

0.03–10.5

0.55

0.03–11.3

0.62

0.07–23.9

1.33

1.15

Ref.

0.49–2.51

Ref.

1.11

Odds ratios and confidence intervals

0.02–1.55

0.35–1.52

1.01–4.89

2.22*

Ref.

0.07–1.32

0.31

0.74

Ref.

0.00–0.59

0.05*

0.02–2.82

0.25

0.02–1.56

0.16

0.02–1.52

0.17

0.17

Ref.

0.51–2.04

Ref.

1.02

PWB

Clinic

DSD

FAHItotal

Clinic

0.11–39.4

0.26–1.61

1.37–11.2

Ref.

3.92*

1

0.65

Ref.

0.03–11.2

0.58

0.10–31.3

1.78

0.08–20.7

1.29

0.18–46.3

2.86

2.12

Ref.

0.31–1.62

Ref.

0.71

DSD

0.16

0.49

1.19

0.57–1.69

0.95–3.30

1.77

Ref.

0.24–2.52

0.77

0.98

Ref.

0.11–2.98

0.21–3.05

(0.08–1.34)

Ref.
0.53–4.12

(2.11–7.87)

4.08**

(0.28–3.30)

0.96
Ref.

1.49

1

(0.76–2.31)

1.33

Ref.

(0.06–2.12)

0.35

(0.07–1.63)

0.33

(0.06–1.09)

0.26

(0.05–0.84)

0.21*

0.33

Ref.

(1.14–3.43)

0.32–2.36

0.87

Ref.

0.01–1.17

0.00–1.11

0.14

0.58

0.81

0.00–1.27

0.00–3.28

0.15–1.58

0.21–1.84

0.43

0.00–1.45

0.62

0.20–1.83

Ref.

0.18

0.61

Ref.

0.36–2.12

0.83–2.33

1.98*

Ref.

0.87

Ref.

Ref.

1.39

SWB

Clinic

DSD

EWB

Clinic

(0.11–15.8)

(0.09–0.58)

(2.06–11.7)

4.93**

Ref.

(0.05–6.44)

0.59

0.23**

Ref.

(0.05–10.43)

0.76

(0.09–12.82)

1.08

(0.06–7.40)

0.67

(0.11–12.9)

1.19

1.32

Ref.

(0.89–4.27)

Ref.

1.95

DSD

Table 2 Logistic regression with robust variance: Multivariable association between sociodemographic, HIV care, and service access variables and satisfactory FAHI QoL scores#
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0.24–0.84

0.47–1.73

0.9

Ref.

0.74–4.81

1.88

Ref.

0.43–2.79

1.09

Ref.

0.45*

0.18–1.02

0.11–0.47

0.23**

Ref.

1.70–13.1

4.72**

Ref.

0.11–0.78

0.28*

Ref.

0.43

0.44–1.79

0.89

Ref.

0.94–9.89

Ref.

3.05

0.58–3.56

1.44

Ref.

1.54

0.71–3.30

0.21–0.92

0.43*

Ref.

1.34–11.5

Ref.

3.94*

0.14–1.14

0.39

Ref.

1.53

0.63–3.76

DSD

*p < 0.01; **p < 0.001. # See Additional file 1 for table with FGWB and CF domain results.

> 90 min)

< 90 min

Wait time

Ngokolo

Bugisi

Location

> 300,000

100,000–300,000

< 100,000

Income level

Employ

Unemployed v

Employment

1.53

0.62–3.79

1.72

Separ/Divorc/Wid

0.85–3.49

Odds ratios and confidence intervals

PWB
Clinic

DSD

FAHItotal

Clinic

Sociodemographic

Table 2 Continued
EWB

0.28–0.82

0.37–1.10

0.64

Ref.

1.86–12.4

4.81**

Ref.

0.23–0.91

0.46*

Ref.

0.48**

1.26

0.68–2.33

Clinic

0.22–1.62

0.02–0.12

0.05**

Ref.

4.63–62.8

17.1**

Ref.

0.07–0.77

0.23*

Ref.

0.6

0.73

0.26–2.00

DSD

SWB

(0.42–1.32)

0.75

Ref.

(0.45–1.98)

Ref.

0.94

1.91*

(1.04–3.52)

Clinic

(0.12–0.48)

0.24**

Ref.

(1.62–8.86)

Ref.

3.79**

6.35**

(2.60–15.5)

DSD
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Associations between sociodemographic, HIV care and service access
factors and satisfactory domain HRQoL
Compared to being single, satisfactory HRQoL was associated with being married in the
PWB domain for both clinic and DSD. Being married or separated, divorced, or widowed
was positively associated with satisfactory HRQoL for both clinic and DSD participants
in the SWB domain and only among DSD participants in the FGWB domain. Living in an
urban area was significantly associated with satisfactory HRQoL for both clinic and DSD
participants in the EWB domains and only among DSD participants in the SWB and PWB
domains. Across domains, declining age was generally not associated with satisfactory
HRQoL. Significantly less satisfactory HRQoL was only seen among clinic participants aged
over 65 years in the PWB and FGWB domains. Surprisingly, less satisfactory HRQoL was
linked with increased income levels in the EWB domain among clinic and DSD participants.
Generally, HIV care factors were not associated with satisfactory HRQoL. Among service
access factors, DSD participants alone reported less than satisfactory HRQoL for spending
longer time during service access in the PWB, EWB, and SWB domains (Table 2 and
Additional file 1 [for additional results of FGWB & CF domains]).

Contribution of sociodemographic, HIV-care, and service access factors
to variance observed in HRQoL

Table 3 shows the contribution of sociodemographic, HIV care, and service access
factors to the variance observed in HRQoL scores. The analyses revealed that among
clinic participants, the variance in overall HRQoL score FAHI total explainable by
sociodemographic variables in the first step was 10.2%. The addition of HIV care variables
in the second step increased the variance explained to 14.5%. Finally, service access
variables in the third step brought the total to 14.9%. For DSD participants, the variance
explained was 22.9%, 28.9%, and 43.5% in the first, second, and third steps, respectively.
Across all domains, the variance in HRQoL explainable by the 3-step hierarchical model
for clinic participants was modest (see Table 3). The highest was reported in the EWB
domain i.e. 8.5%, 11.4%, and 18.5%, and lowest in the CF domain i.e. 5.9%, 9.1%, and
9.8%, respectively. A much higher proportion of variance was explained in overall FAHI
43.5%, PWB 30.2%, EWB 53.4%, and SWB 35.1% among DSD participants. Additional file
2 shows the details of the hierarchical linear regression with coefficients of all covariates
in each step.
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Table 3: Contribution of sociodemographic, HIV-related, and Service delivery-related factors to variance observed
in HRQoL scores (Variance explained by three-factor categories (N=clinic vs DSD)
FAHItotal

PWB

Clinic

Clinic

DSD

EWB

DSD

Clinic

DSD

FGWB

SWB

CF

Clinic DSD

Clinic DSD

Clinic DSD

2

*Step 1 R
(N=378 vs
251)

0.102

0.229

0.103

0.205 0.085

0.184

0.119

0.222

0.118

0.217

0.059

0.058

^Step 2 R 2
(N=351 vs
226)

0.145

0.289

0.146

0.243 0.114

0.268 0.169

0.253

0.139

0.258

0.091

0.086

#

Step 3 R 2
N=345 vs
223

0.149

0.435

0.149

0.302 0.185

0.534 0.167

0.297

0.148

0.351

0.098

0.099

AIC Step 3

8.803

8.692

5.969

6.077 6.603

6.415

6.723

6.523

4.034

4.081

6.258 6.63

Legend: *Step 1 - Contribution of sociodemographic factors to variance observed; ^Step 2 - Contribution of HIV
care factors to variance observed and #Step 3 – Contribution of service access variables to variance observed from
Hierarchical Multiple Linear Regression. Additional file 2 shows the regression coefficients for variables included
in the models in steps 1-3.

Internal consistency and Goodness of fit statistics
In the present study, Cronbach alpha was 0.68, 0.73, 0.67, 0.71, and 0.81 for the PWB, EWB,
FGWB, SWB, and CF domains, respectively, indicating acceptable internal consistency.
Tolerance values ranged from 0.16 to 0.84 while the VIF values were from 1.19 to 6.3
suggesting that multi-collinearity had no impact on the variables included. The AUC
for our logistic regression model was 0.81 showing the acceptable ability of our model
to discriminate – the effective range is usually from 0.5 to 1. There was no significant
difference in mean FAHI total scores when the step 3 models in the hierarchical regression
were compared with step 1 models.

Discussion

Our study compared factors influencing HRQoL among stable ART clients accessing care
at either HIV clinics or DSD clubs in the Shinyanga region of Tanzania. Most participants in
our study rate their HRQoL as satisfactory. Our results revealed that service access factors
contributed considerably to HRQoL among DSD participants. We found that time spent
during clinic/club and the settings of service delivery were factors significantly associated
with perceived HRQoL. Understanding HRQoL in African studies is relevant in the current
era of expanded treatment” and DSD. Previous HRQoL studies compared HIV positive and
negative people and/or PLHIV not on and on ART [2, 2]. Similar HRQoL among stable clients
seen in our study strengthens the case for DSD which may likely impact positively on care
delivery to unstable clients concurrently who are more likely to have special needs [44,
45]. The complex effect of service access factors on overall HRQoL suggests that other
non-measured factors are likely also to influence HRQoL.
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Service access factors are more commonly studied about patient satisfaction and retention
in care than in HRQoL but both are likely to be related. The shorter time spent accessing
service observed as positively associated with HRQoL in our study may reflect the value
placed on other meaningful engagements made possible by the time saved from careseeking in this setting. Being predominantly farmers, reduction of productivity loss due
to care-seeking likely impacts HRQoL. In Malawi and Uganda, reduced time spent in DSD
models was reported as a favorable outcome predicting retention and satisfaction [46, 47].
Reduced travel time has also been identified as beneficial for DSD participants and enabling
its success, although it was not independently associated with HRQoL in our study [48, 49].
As per HRQoL domains, the literature reveals that social and psychological/emotional
domains score the lowest in most HRQoL studies among PLHIV [16, 21, 25, 50–54] which is
in line with our findings. Reasons adduced for this include stigma and discrimination due
to fear and lack of awareness as HIV continues to isolate those infected from meaningful
relationships. The slight difference in the PWB domain scores is likely not clinically
significant as HRQoL was generally not associated with most covariates except for those
age > 65 years or married in the clinic. The variance explainable due to service access
factors was notably largest i.e. 53.4% in the EWB domain suggesting some significance of
the contribution of DSD in supporting participants who likely face different psychological,
emotional, and social dilemmas. [16, 17, 51].

While our finding that being male was associated with a more satisfactory HRQoL aligns
with evidence from Tanzania, Burkina Faso, Ghana, and Ethiopia [18, 55–57], other studies
reveal either no association [23, 25, 58] or favor higher HRQoL among women [22, 50,
59]. Although these studies did not target stable clients, they illustrate the complexity
of associations between gender and HRQoL. We note across studies that women living in
male-dominated settings (as is the case in our study) tend to report lower HRQoL when
compared with settings where women have social support.

Similar to findings with gender, age reveals intricacies of associations in literature,
showing evidence of declining HRQoL with age [54, 55, 57, 59] among PLHIV, as well as
improvement or no association [18, 23, 60]. Given that DSD participants in our study were
significantly older, our finding a trend of declining HRQoL with age mainly among clinic
participants suggests a protective effect of DSD on HRQoL with increasing age. Older adults
may enjoy fewer social ties than younger adults and thus reap a larger emotional benefit
from DSD. As the PLHIV population on ART ages and comorbidities increase, emotional
support will become increasingly important and DSD could serve as a springboard for
additional interventions. Context such as place of residence has been associated with
HRQoL in LMIC [20, 21]. Our study showed that urban participants had higher HRQoL
scores across most domains than did their rural counterparts. Better living conditions,
greater awareness about HIV, and the anonymity people generally enjoy living in an urban
setting likely creates a less-stigmatizing space for PLHIV. Our findings that educational
level, employment, and income level was not associated with HRQoL however differs from
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reports in the literature that associates a better HRQoL among PLHIV with a higher level
of education [18, 20, 53–55]; with employment [19, 59, 61] and relatedly to higher income
levels [19, 62]. The prevailing socio-economic circumstances which are similar among
participants irrespective of setting could explain. Despite viral suppression, HIV infection
predicts sub-optimal HRQoL [9, 25]. The assumption of ‘normalcy’ in all areas as PLHIV
attain viral suppression may be ambitious especially in the context of stigma, living in
socio-economically difficult circumstances, or with other chronic illnesses. The need to do
more in these areas has been advocated especially for PLHIV in the rural areas, for women,
and adolescents, and young people living with HIV [18, 24, 25, 61, 63].

Strengths and limitations

Our study is among few HRQoL studies conducted recently in SSA in the era of DSD. It
provides useful insights into factors influencing HRQoL in an African population. Our
participants were drawn from different geographical settings that mimic the reality of our
population and generated valuable information about the impact of DSD in these settings.
Though observational with known biases, the analytical design of our study allowed for
comparisons that produced a rich resource useful for informing implementation and policy.
Clinic participants were selected for stability as defined by the Tanzanian guideline at
the time of data collection while DSD participants were assumed to be stable. This might
have biased our results in favor of clinic participants, however, viral load-related variables
were similar in both groups and not independently associated with HRQoL in our study.
The project sites were mission clinics which may limit the generalizability of our findings.
However, we might expect that larger differences in HRQoL scores would be found when
comparing DSD and clinics outside the mission hospital setting, as better funding and
service which characterize our setting likely obscured the effect of DSD.

Conclusion

Our results reveal comparable HRQoL between clinic and DSD participants. The similarity
was also observed across HRQoL domains only differing in the PWB and EWB domains
where clinic participants score higher. Better HRQoL was associated with being male
among clinic participants and with being married, urban residence, and shorter duration of
wait during service access among DSD participants. While DSD shows promise in improving
acceptability among clients and, therefore, the sustainability of such services, our research
highlights future areas to explore to further improve HRQoL among PLHIV. Service
providers will need to engage PLHIV and the community at large to identify supporting
interventions relevant for adapting acceptable DSD interventions to maximize their benefit.
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Supplementary file 1: Logistics Regression with Showing Multivariable Association between Sociodemographic,
HIV and Service delivery-related variables and satisfactory FAHI QoL scores (FGWB and CF domains)
FGWB
Covariates
Sociodemographic factors
Sex
- Female
- Male
Age

- 18-25
- 25-35

- 35-45
- 45-55

- 55-65
- >65

Education
- None
- Primary

- ≥Secondary

Marital status
- Single
- Married

- Separated/Divorced/Widowed
Employment μ
- Unemployed
- Employed

Income level μ
- <100,000
- 100,000-300,000
- >300,000
Location
- Bugisi
- Ngokolo

Service access factors
Wait time mins
- <90min
- >90min)

CF

Clinic

DSD

Odds ratios and confidence intervals

Clinic

DSD

Ref
1.13
(0.55-2.29)

Ref
0.71
0.31-1.64

Ref
1.91
(0.85-4.29)

Ref
0.87
(0.24-3.11)

Ref
0.45
(0.09-2.32)
0.61
0.11-3.21)
0.42
0.08-2.36)
0.51
(0.08-3.49)
0.09*
(0.01-0.64)
Ref
0.74
0.34-1.61
0.47
0.11-1.98

Ref
1.91
(0.15-23.44)
3.19
(0.29-35.66)
1.67
(0.15-18.54)
0.87
(0.07-10.24)
0.53
(0.04-7.01)
Ref
0.73
(0.30-1.76)
1.00

Ref
0.71
(0.16-3.16)
0.48
(0.11-2.16)
1.09
(0.20-5.84)
0.59
(0.09-3.92)
0.55
0.06-4.56)
Ref
0.59
(0.25-1.39)
0.55
(0.11-2.74)

Ref
1.00

1.08
(0.05-21.8)
0.48
(0.04-5.12)
0.37
(0.04-3.86)
0.62
(0.04-8.31)
Ref
1.34
(0.38-4.72)
1.00

Ref
1.71
(0.77-3.76)
1.94
(0.84-4.48)

Ref
4.85**
(1.79-13.13)
2.52*
(1.04-6.06)

Ref
0.93
(0.39-2.21)
1.48
0.58-3.78)

Ref
7.58
(0.85-67.5)
0.99
(0.29-3.37)

n/a

n/a

n/a

n/a

Ref
0.97
(0.37-2.52)

Ref
0.90
(0.38-2.13)

Ref
0.18**
(0.07-0.47)

Ref
0.53
(0.15-1.90)

Ref
0.84
(0.40-1.76)

Ref
0.47
(0.21-1.02)

Ref
0.33*
(0.13-0.82)

Ref
0.54
(0.15-1.84)

n/a

n/a

n/a

7

n/a

Legend: *p < 0.01; **p < 0.001. Significant ratios in bold. μ- No significant bivariate association (p value >0.05) so
were excluded in multivariate analysis. n/a=applicable
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Ref

Female

β

6.37

Ref

- ≥Secondary

[-16.0-6.15]

-4.93

[-5.44-4.27]

-0.58

-2.80*

-2.23

-0.90

Ref

[-9.63-2.9]

-6.27**

-1.88

[-7.06-18.6] [-4.57-0.81]

5.78

[-9.51-3.35] [-2.08-0.28]

-3.08

Ref

-1.23

[-11.1-23.7] -5.08-0.62]

6.27

- None

-18.81**

[-19.2-4.34]

Education

- Primary

-2.69*

[-15.6-18.0] -5.29-0.32]

1.22

[-32.7-4.94] [-20-17.9]

[-20.1-0.42]

-9.82

-7.41

>65

-2.45*

Ref

[-11.7-22.60] [-4.81-0.1]

5.42

Ref

0.34

Ref

[-4.77-7.38] [-0.83-1.51]

1.31

Ref

β

1.55

[-3.77-5.56]

0.89

Ref

[-1.76-1.54]

-0.11

Ref

β

DSD

[-2.82-4.15]

0.66

[-2.47-1.02]

-0.72

Ref

[-6.31-4.06]

-1.12

[-3.81-5.65]

0.92

[-4.70-4.42]

-0.14

[-19.4-0.07] [-9.93-22.7] [-5.03-0.34] [-2.88-5.98]

-9.73*

[-17.3-2.08]

-7.62

Ref

[-0.56-9.15]

4.31

55-65

45-55

35-45

25-35

18-25

Age

Male

Sex

Step 1 – Sociodemographic factors

β

Covariates

PWB

Clinic

FAHItotal

Clinic

DSD

[-4.77-2.61]

-1.08

[-1.47-1.76]

0.15

Ref

[-6.98-2.25]

-2.36

[-3.99-3.83]

0.08

[-5.42-1.40]

-2.01

[-4.82-1.61]

-1.60

[-4.67-1.79]

-1.43

Ref

[-0.01-3.21]

1.59*

Ref

β

Clinic

EWB

-1.52

-7.37**

-1.09

[-1.73-6.54] [-4.20-2.01]

2.40

-0.44

Ref

[-2.50-1.64] [-1.80-0.92]

-0.43

Ref

[2.46-14.7] [-11.2-3.48]

8.61**

[0.56-11.8] [-4.1-1.77]

[-1.73-7.44]

2.86

[-2.83-1.76]

-0.53

Ref

[-11.1-2.58]

-4.24

[-7.06-5.38]

[-7.20-4.80]

-1.19

-0.823

-1.46

[-1.01-9.80] [-4.33-1.40]

4.39

6.16*

0.30

[-5.52-6.12]

-1.39

[-5.67-6.59]

0.46

Ref

[-1.88-2.46]

0.29

Ref

β

DSD

[0.45-10.9] [-4.09-1.32]

5.70*

-1.21

Ref

[-0.51-10.5] [-3.94-1.50]

5.01

Ref

0.68

Ref

β

Clinic

FGWB

[-2.07-1.84] [-0.68-2.03]

-0.11

Ref

β

DSD

-1.32

[-7.41-4.69]

-1.36

Ref

[-0.91-3.37]

1.23

Ref

β

DSD

-1.76

[-4.57-3.37]

-0.59

[-0.81-2.66]

0.93

Ref

[-7.58-2.37]

-2.61

[-7.96-0.46]

-3.75

[-5.10-3.94]

-0.58

[-3.65-0.88]

-1.39

Ref

[-11.4-2.02]

-4.71

[-6.54-5.74]

-0.40

[-7.37-0.04] [-7.69-4.16]

-3.71*

[-7.37-0.45] [-7.07-4.21]

-3.91*

[-6.03-0.92]

-2.56

Ref

[-0.17-3.29]

1.56

Ref

β

Clinic

SWB

0.16

-0.08

0.41

0.22

0.47

[-1.30-0.74] [-0.81-1.75]

-0.28

-0.00

Ref

[-0.77-0.13] [-0.64-0.63]

-0.32

Ref

[-1.47-1.08] [-1.68-2.12]

-0.19

[-0.92-1.25] [-1.32-2.14]

0.17

[-0.78-1.10] [-1.76-1.59]

0.16

[-1.03-0.75] [-1.46-1.78]

-0.14

0.43

Ref

[-0.85-0.94] [-1.28-2.14]

0.04

Ref

0.01

Ref

β

DSD

[-0.31-0.58] [-0.60-0.61]

0.13

Ref

β

Clinic

CF

Supplementary file 2: Full Table showing Hierarchical Multiple Linear Regression examining the contribution of Sociodemographic, HIV-care and Service access factors to QoL
and variance explainable by domains
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-0.43

- >4 years

[-7.17-9.55]

1.19

Ref

- ≤4 years

[-2.0-1.30]

-0.35

-0.77

Ref

[-15.2-3.63] [-2.80-1.25]

-5.77

Ref

0.13

[-0.49-2.60] [-0.27-0.5]

1.05

[10.1-24.0] [1.38-4.77]

3.08**

Ref

[2.02-15.9]

Ref

17.07**

Years on ARV

ARV years
group

-1.34

[-12.3-2.52] [-2.83-0.14]

-4.88

-0.24

Ref

[-11.8-0.48] [-1.42-0.94]

-5.67

Ref

1.49

Ref

[-5.61-7.77] [-0.12-3.08]

0.97

Ref

8.99*

Step 2 - HIV-care

- Ngokolo
(Urban)

- Bugisi (Rural) Ref

Location

[-6.56-5.71]

[-8.22-2.50]

-2.34

- >300,000

- 100,000300,000

Ref

[-1.45-11.7]

5.12

Ref

- <100,000

Income level

- Employed

- Unemployed

Employment μ

0.92

[1.65-14.8] [-0.48-2.32]

8.24*

[5.09-18.4] [0.63-3.40]

[4.42-15.8]

2.02**

Ref

11.76**

Ref

10.14**

Ref

- Separated/
6.95*
Divorced/Widow [1.17-12.7]

- Married

- Single

Marital status

PWB

Clinic

DSD

Clinic

FAHItotal
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-0.89

[-4.06-1.04]

-1.51

Ref

[-0.22-0.63]

0.20

[2.58-6.35]

4.46**

Ref

[-3.76-0.26]

-1.75

[-3.88-0.54]

[-2.31-3.26]

0.48

Ref

[-0.61-0.48]

-0.06

[0.42-5.06]

2.74*

Ref

[-3.08-1.00]

-1.04

[-2.52-0.72]

Ref

-2.21*

Ref

[-2.27-2.11]

-0.08

Ref

[-0.43-3.42]

1.50

[0.17-3.98]

2.08*

Ref

EWB
Clinic

[-2.51-1.07]

-0.72

Ref

[-1.25-2.33]

0.54

[0.21-3.83]

2.02*

Ref

DSD

2.48**

0.54

0.02

Ref

[-5.91-0.14] [-2.32-2.36]

-2.89

Ref

[-3.91-2.78]

-0.57

Ref

[-0.48-0.62]

0.07

-0.07

[-0.01-0.98] [-0.54-0.39]

0.48

4.35**

Ref

[1.89-6.80]

2.26*

Ref

[-4.33-0.95]

-1.69

[-3.71-0.68]

Ref

[2.76-7.22] [0.30-4.21]

5.01**

Ref

[-3.50-1.26] [-1.17-2.26]

-1.12

[-2.67-1.29] [-1.42-1.30]

-0.06

Ref
-1.51

Ref

-0.69

0.98

Ref
[-1.36-5.07]

1.84

Ref

[0.37-5.07]

2.72*

[2.01-6.78]

[-2.31-1.93] [-0.00-3.68]

-0.19

Ref

[-1.65-2.58] [0.87-4.10]

0.46

[-1.19-3.10] [1.48-4.68]

4.40**

Ref

3.08**

Ref

0.95

Ref

DSD

Clinic

FGWB
DSD

3.59**

Ref

[-3.25-1.97]

-0.64

0.22

[-1.51-4.48]

1.48

Ref

[-3.59-3.03]

-0.28

Ref

[-0.89-0.29] [-0.32-0.77]

-0.29

[-0.55-4.44] [1.17-6.01]

1.95

Ref

[-0.82-3.57]

1.37

-1.41

Ref

[-1.53-3.08]

0.77

[-2.88-0.60] [-3.58-0.76]

-1.14

Ref

[-0.69-4.02]

1.66

Ref

Ref

4.38**

[1.32-6.03]

3.68**

Ref

DSD

[-0.29-3.85] [2.06-6.71]

1.78

[0.90-4.99]

2.95**

Ref

Clinic

SWB

0.72*

Ref

DSD

0.15

0.28

-0.25

Ref

0.07

-0.48

Ref

[-0.79-0.75] [-1.41-0.46]

-0.02

Ref

[-0.20-0.10] [-0.09-0.22]

-0.05

[-1.67-0.39] [-0.94-0.44]

-1.03**

Ref

[-0.53-0.60] [-0.45-1.02]

0.04

0.16

Ref

[-0.47-0.43] [-0.45-0.77]

-0.02

Ref

0.18

Ref

[-0.39-0.82] [-0.47-.084]

0.21

Ref

[-0.27-0.80] [-0.51-0.80]

0.26

[-0.51-0.54] [0.06-1.38]

0.01

Ref

Clinic

CF
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- Long (>90)

- Short (≤90)

Wait time mins

Time spent
cliniclub

-0.00*

PWB

Clinic

0.00

DSD

2.32*

Ref

0.06

[-3.54-10.4]

3.45

Ref

-46.8

0.79

Ref

-7.29

[-29.9-9.36] [-0.9-2.48]

-19.65**

Ref

18.4

[-5.05-0.54]

-2.25

Ref

0.45

[-0.91-3.75]

1.42

Ref

-41.2**

[-60.9-21.5]

-0.81

[-0.83-2.08]

0.62

Ref

[0.00-0.19]

0.09*

[0.19-6.18]

3.18*

Ref

[-106.1-12.4] [-63.8-100.6] -21.7-0.75]** [-21.9-22.8]

0.75

[-1.87-1.26

-0.30

Ref

[-0.04-0.04]

-0.00

[-3.73-1.15]

-1.29

Ref

[-3.64-2.01]

-1.31

[-2.94-10.6] [-3.37-0.75]

3.83

-0.35

Ref

[-3.83-7.70] [-1.42-0.71]

1.93

Ref

[-0.17-0.13] [-0.01-0.13]

-0.02

[-11.9-6.00] [0.14-4.51]

-2.97

Ref

[-0.01-0.00]

-0.01*

EWB
Clinic

[-1.09-2.59]

[-10.3-6.64]

-1.85

[-4.4-4.37]

Step 3 –Service access

- >1 year

- 6mos – 1 year

-0.01

Ref

- ≤6months

[-0.06-0.51]

[0.66-18.6]

-9.65*

Ref

0.22

Time since
last VL

0.00

DSD

[-0.03-0.00] [-0.01-0.02] [-0.01-0.00] [-0.00-0.01

-0.01*

Viral load
(copies/ml)

- ≥ 200

- <200

CD4 at ART
start group
cells/mm3

CD4 at ART
start

FAHItotal

Clinic
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-0.00*

Clinic

FGWB
-0.00

DSD

2.57*

Ref

0.04

-1.15

5.53

0.03

Ref

[-9.54-2.92] [-1.92-1.99]

-6.25**

Ref

[-52.2-0.76] [-11.1-22.1]

-25.7

[--0.35-4.00] [-3.53-1.23]

1.82

-0.19

Ref

[-1.08-2.63] [-1.42-1.04]

0.77

Ref

[-0.06-0.04] [-0.04-0.12]

-0.01

[-5.49-0.28] [0.05-5.09]

-2.61

Ref

[-8.47-1.14]

-4.81**

Ref

[-4.46-53.9]

24.8

[-1.33-3.50]

1.08

[-1.83-2.28]

0.22

Ref

[-0.06-0.04]

-0.01

[-2.71-3.59]

0.44

Ref

[0.00-0.00] [-0.01-0.00] -0.00-0.00

0.00

DSD

-0.01

[-2.79-3.43]

0.32

Ref

[-0.00-0.00]

-0.00

DSD

[-1.22-3.79]

1.28

Ref

[-20.6-21.9]

0.67

[-1.66-4.42]

1.38

[-1.81-1.32]

-0.25

Ref

0.00

DSD

0.01

0.09

2.93

-0.08

Ref

-0.29

Ref

[-9.98-0.94] [-5.26-11.1]

-4.51

[-0.74-0.82] [-0.57-0.77]

0.04

0.29

Ref

[-0.25-0.55] [-0.29-0.86]

0.15

Ref

[-0.04-0.01] [-0.00-0.02]

-0.01

0.04

Ref

[-1.33-0.33] [-0.85-0.93]

-0.50

Ref

[-0.00-0.00] [-0.00-0.00]

-0.00

Clinic

CF

[-9.75-2.51] [-0.73-0.56] [-1.31-0.74]

-6.13**

Ref

[-12.3-45.4]

16.6

[-2.32-2.44]

0.06

[-1.11-2.95]

0.92

Ref

[-0.06-0.15] [-0.06-0.04]

0.04

[-1.15-5.29]

2.07

Ref

[-0.01-0.00]

-0.00

Clinic

SWB
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-0.03

Ref

0.47

-0.27

[-10.8-4.84]

-2.96

Ref

-0.05

Ref

[-0.53-22.6] [-1.94-1.84]

11.1

Ref

8.803

0.149

0.145

0.102

Legend: *p < 0.01; **p < 0.001.

AIC Step 3

N=345 vs 223

Step 3 R2

(N=351 vs 226)

Step 2 R2

(N=378 vs 251)

Step 1 R2

8.692

0.435

0.289

0.229

5.969

0.149

0.146

0.103

Variance explained by risk profiles(N=clinic vs DSD)

- Long (>1hr)

- Short (≤1hr)

Travel time

PWB

Clinic

[0.92-12.8] [-2.19-2.12]

6.86**

Ref

DSD

[-71.6-122.4] [-47.9-48.8] [-23.9-23.2]

25.38

Time spent
travel

[-9.72-8.1]

-0.83

Ref

- 2 months

- ≤ 2 months

Visit
Frequency

Clinic

FAHItotal

Supplementary file 2: Continued.

6.077

0.302

0.243

0.205

[-2.18-4.12]

0.97

Ref

[-10.9-15.3]

2.19

[0.21-3.44]

1.82*

Ref

DSD

EWB

6.603

0.185

0.114

0.085

[-3.12-2.08]

-0.52

Ref

[-21.1-43.5]

11.23

[-4.36-1.56]

-1.40

Ref

Clinic

0.119

0.184

6.258

0.167

6.415

0.534

0.253

0.169

0.268

6.63

0.297

0.222

[-2.95-5.33]

[1.11-8.58] [-3.01-1.36]

Ref

1.19

Ref

-0.83

Ref

4.85*

1.67

[-15.6-18.9]

4.72

[-15.7-15.4] [-22.4-31.9]

-0.16

[-0.69-3.50]

1.41

Ref

Ref

0.62

DSD

Clinic

FGWB

[0.26-4.09] [-1.87-3.11]

2.17*

Ref

DSD

6.723

0.148

0.139

0.118

[-4.19-1.39]

-1.39

Ref

[-28.9-40.5]

5.78

[-3.49-2.88]

-0.31

Ref

Clinic

SWB

6.523

0.351

0.258

0.217

[-0.76-7.42]

3.33

Ref

[-20.0-14.1]

-2.97

[-0.53-3.59

1.53

Ref

DSD

-0.36

4.034

0.098

0.091

0.059

4.081

0.099

0.086

0.058

0.72

Ref

[-0.88-0.55] [-0.44-1.87]

-0.16

Ref

[-5.03-12.8] [-5.18-4.45]

3.91

0.00

Ref

DSD

[-0.53-1.11] [-0.59-0.59]

0.29

Ref

Clinic

CF
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Abstract
Differentiated service delivery (DSD) strategies facilitate access to HIV services. While
access is paramount, avoiding a negative impact on health-related quality of life (HRQoL)
is necessary to sustain positive long-term outcomes. We compared HRQoL between clients
accessing two service delivery strategies: clinic-based and club-based care in Shinyanga,
Tanzania. We conducted a cross-sectional survey among stable adults on antiretroviral
treatment, using the EQ-5D-5L tool. EQ-index, EQ-VAS, and QALY-gains were compared
using Mann-Whitney U and Wald-tests. Beta regression models were fitted to estimate
covariates’ effects on EQ-index. Of 629 participants, 40% accessed club-based care. DSD
clients’ were significantly older and had been longer on treatment. Median EQ-index and
EQ-VAS scores were similar. In clinics and clubs, urban dwellers were more likely to have
an ideal health state than rural dwellers (0.05 [0.01 – 0.09]) versus (0.04[0.00 – 0.08]).
QALY gains were significantly more with being employed (0.81[0.21-1.41] versus -0.16[0.71-0.39]) among clinic participants, and with education among club participants (0.05[0.41-0.50] versus 1.25[0.73-1.78]). Club-based care aims to improve access. This research
shows that it does not affect the participants’ quality of life.
Keywords: Quality of life, Differentiated service delivery, EQ-5D-5L, QALY

180

Generic Health-related quality of life a DSD ART club intervention

Introduction
There are over 60% more people living with HIV (PLHIV) accessing antiretroviral treatment
today compared to 2015. In that year, UNAIDS set targets to incite a global response which
charted a defined course of action geared towards ending the AIDS epidemic by 2030 1. The
targets required that globally, 90% of PLHIV know their status, of this number that 90%
are on ART of which 90% are virally suppressed by 2020 – 90-90-90 target. Additionally,
the targets were to be increased to 95% apiece if the 90-90-90 targets are met. Beyond
the attainment of viral suppression (3rd 90), the need to ensure a satisfactory quality of
life among people on ART (as a 4th 90) has been advocated2. Evidence has suggested the
health-related quality of life (HRQoL) among PLHIV with successful viral suppression is
reduced when compared to the general population3. However, most HRQoL studies are
conducted in high-income countries, therefore more studies are warranted from low- and
middle-income countries.

Two-thirds of the nearly 38 million people living with HIV (PLHIV) worldwide reside
in sub-Saharan Africa (SSA), 80% of which are in east and southern Africa4. Despite
bearing the global burden of HIV, very limited preference-based HRQoL studies have been
conducted in SSA. The few studies conducted all show reduced HRQoL when comparing
HIV-positive clients with the general population who are HIV negative, or when comparing
between PLHIV on ART and those who are ART naïve revealing the relative advantage of
ART5,6. The recommendation to treat all persons with confirmed HIV diagnosis and the
differentiated service delivery (DSD) strategy have both contributed to making ART more
widely accessible7,8. DSD is an approach that considers client’s preferences as well as health
system constraints in delivering services that are flexible and less resource demanding9,10.
With DSD, clients are provided other options for accessing care apart from in the clinics.
Limited evidence exists of how available DSD options impact HRQoL.
Economic evaluations estimating quality-adjusted life-years (QALYs) gained are commonly
employed as a measure of the value of health outcomes to compare across interventions of
interest to determine their impact on HRQoL. The advent of ART has contributed to QALY
gains among PLHIV due to increased life expectancy (LE) as well as the reduced prevalence
of opportunistic infections11. A recent modeling study showcased the advantage of
using QALYs as the benchmark for selecting cost-effective interventions to combat HIV.
Overemphasizing interventions that maximize HIV infections averted may not capture
the full benefits of ART thereby undervaluing cost effectiveness12. A large study across
two African countries reveal substantial QALY gains per PLHIV on ART compared with
untreated individuals under underscoring the usefulness of estimating QALYs 13. As
multiple DSD options for accessing ART care become available for PLHIV, it is necessary
to evaluate and determine any potential impact on HRQoL and QALYs.
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In Tanzania, economic QoL studies done among PLHIV involving costs per QALY gained
have been few14. Evolving paradigms of HIV care worldwide led to the adoption of DSD as
a treatment option in the Tanzanian 2017 HIV Treatment guidelines15. Limited evidence
yet exists about the impact of DSD on health outcomes in this population. The Test & treat
(T&T) project in Shinyanga, Northwest Tanzania was set up to generate much-needed
evidence. Settlements are widely dispersed in this area with villages being considerably
distant from each other. Subsistence farming is the most predominant occupation and
literacy level is low. ART has been administered through clinic-based care since 2004
whereas ART clubs as a DSD intervention were rolled out within communities in the
Shinyanga region in July 2018. This study specifically aimed to assess HRQoL indicators
and determinants of the ideal health state among stable ART clients accessing either the
recently introduced DSD (i.e. club-based care) or standard clinic-based care.

Methods
Setting

The study was conducted between May and August 2019 at the T&T project sites in
the Shinyanga region, Tanzania. Shinyanga is a largely rural region in Tanzania with
an estimated number of 63,400 PLHIV and HIV prevalence of 5.9%16. HIV services are
provided free of charge at Care and Treatment Centers (CTC) in hospitals and primary
health centers. As of August 2019, two of the four project clinics (hubs) had established
46 ART clubs (see intervention below). The data used in this study were collected at those
two project clinics and 24 of their associated clubs.

Participants

Study participants included stable ART patients defined according to the Tanzanian HIV
guidelines as patients who are ≥18 years, have received ART for at least 6 months, have
no adverse drug reactions or opportunistic infections requiring regular monitoring, no
current co-morbidities, and optimal clinic attendance and an average adherence to ART
of >95% during the last 6 months15.

Intervention

The ART club intervention has been described in detail elsewhere 17. In brief, stable ART
clients who reside in the same area are identified and offered the opportunity to form a
club17. Members agree on meeting time and venue and select a leader who organizes the
meetings. A community health worker from the clinic comes once every three months to
facilitate the club meeting, distribute pre-packaged ART and appropriate prophylactics,
and conduct routine health screenings.
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Sampling
Participants were sampled as they attended clinic appointments and club meetings.
At the clinics, a random sample was selected from a list of all eligible clients having an
appointment within the study period and approached on each clinic day. All clubs that had
met at least three times and had a meeting within the data collection period were visited
for data collection. At the clubs, all clients were approached as stability was a criterion
for club enrollment. Trained research assistants who could speak Swahili, Sukuma, and
English approached clients after their appointment or meeting and administered the survey
instrument on those consenting in writing to participate.

Survey tool

Two validated tools were employed for the survey of HRQoL, the functional assessment
of HIV infection (FAHI) tool and the Swahili version of the EQ-5D-5L questionnaire18,19.
Results for data collected with the FAHI tool have been published elsewhere20. Here, we
present the results of the data collected with the EQ-5D-5L questionnaire. The tool consists
of six questions, five of which assess five dimensions of health state namely mobility, selfcare, usual activities, pain, and anxiety/depression. For each dimension, there were five
levels of response i.e. no problems, slight problems, moderate problems, severe problems,
and extreme problems (scored from 1 to 5, respectively). The combination of numbers
for the five dimensions generated a five-digit number that represented the individual
health state which could be from 11111 to 55555. Based on the health state, and using
the Zimbabwe crosswalk value set (being the only value set available for an African
population), EQ-index was calculated using the Euroqol calculator 21. A higher EQ-index
signifies a better quality of life. The 6th question was a self-rated judgment of own health
represented in a visual analog scale with scores ranging from 1 to 100 (EQ-VAS), where
100 signified the best health you can imagine and 0 the worst.

Data analysis

The characteristics of study participants were described and compared by service delivery
model using Chi (χ²) tests for proportions, T-test for (normally distributed), and Wilcoxon
rank-sum tests for (non-normally distributed) continuous variables. The mean and median
of EQ-index and EQ-VAS scores were compared between clinic and club. A dichotomous
variable was derived from the EQ-5D-5L health state i.e. 11111 (ideal health state) for those
reporting ‘no’ problems [1] and not-11111 (less-than-ideal health state) for those reporting
‘any’ problems [0] was also reported and compared by age groups22.

The EQ-index data (with a value continuous between 0 and 1) was non-normally distributed
with a left skew. EQ-index was the dependent variable used to estimate covariate
(sociodemographic and HIV-related) effects. We, therefore, fit a standard linear beta (β)
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regression model. Using the betamix command in STATA, we optimized our model by also
fitting a truncated inflated beta regression model which allowed for distributions with
probability masses at the upper EQ-index boundary such as we had 23. We then used the
margins command to estimate the magnitude of effect and interpret the estimates.
The calculation of QALYs was done by extrapolating life expectancy (LE) for people living
with HIV (PLHIV) on ART from a Rwandan study24,25 which estimated LE among PLHIV
as we found no such estimates for Tanzania. LE tables for the general population in Rwanda
show similar estimates to Tanzania 26. The HIV epidemic in Rwanda and Tanzania share
some characteristics in common such as being generalized, concentrated among certain
populations (men who have sex with men, people who inject drugs, and sex workers), and
displaying variation in prevalence across geographical regions. In 2019, though Rwanda
had achieved a greater decrease in new HIV infections than Tanzania, both countries
had experienced a similar decrease in HIV-related death by about 50% since 201027. For
QALY estimation in our study, we thus assumed similar LE among PLHIV in Tanzania as in
Rwanda. The Rwandan study estimated LE for PLHIV on ART as a percentage of LE in the
general HIV negative population from life tables which resulted to be longer for women
than for men (67.9% vs. 48.1%, respectively). Following this approach, we applied these
percentages to estimate LE among PLHIV on ART across age groups in the Tanzanian life
tables. Assuming no ART treatment, we estimated a maximum of 10 additional years for
the <20 year-age groups and applied an incremental decrease across all age groups which
mimicked the percentage decrease in the life tables. We obtained the values for QALYs by
multiplying LE estimates with EQ-index (assuming that this remains constant through
the residual LE for stable ART patients)28. The gain in QALYs was derived by subtracting
QALYs assuming no treatment from QALYs considering ART treatment. QALY gains since
ART was then compared between participants in the clinic and clubs. Finally, we employed
linear regression analysis to assess factors associated with QALY gains comparing between
clinics and clubs.

Results

Characteristics of study participants
There was a total of 629 participants (see Table I). The proportion of females was
significantly higher than males in clubs. The median age was significantly higher in
the club than clinic (40.9 vs 46.0 years). Educational level was remarkably low in this
population with only about 5% having secondary education. Marital status was similar
among participants. Though unemployment was significantly higher among club than clinic
participants, income levels were similar. Compared to clinic participants, club participants
had longer mean years on ART (4.08 vs 4.98 years) and a higher CD4 count at ART start
(341.4 vs 398.0 cells/mm3).
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Table I: Characteristics of study participants

Clinic

Club

Sociodemographic characteristics

N(378)

N(251)

p-value

Sex n (%)
- female
- male

224, 59.3
154, 40.7

172, 68.5
79, 31.5

0.018

Age in years
Mean (SD)
Age-groups n (%) – years
- <25
- 25-34
- 35-44
- 45-54
- 55-64
- ≥65

Educational level n (%)
- None
- Primary
- ≥Secondary

Marital status n (%)
- Single
- Married
- Separated/Divorced/Widowed

Employment status n (%)
- Unemployed
- Employed

Income level n (%) TZS
- ≤100,000
- 100,000 – 300,000
- >300,000

Location n (%)
- Bugisi (Rural)
- Ngokolo (Peri-urban)

HIV-related

Mean years on ART (SD)
Years on ART*
≥2 year
< 2 year
missing

CD4 at ART start in cells/mm3 Mean (SD)
CD4 at ART start in cells/mm3^
≥ 200
<200
missing

40.9 (11.2)

46.0 (11.4)

0.000

97, 25.7
261, 69.1
20, 5.29

60, 23.9
180, 71.7
11, 4.38

0.744

25, 6.61
95, 25.1
137, 36.2
75, 19.8
33, 8.73
13, 3.44

94, 24.9
144, 38.1
140, 37.0

53, 14.0
325, 86,0

206, 54.5
116, 30.7
56, 14.8

324, 87.1
54, 14.3

6, 2.4
35, 13.9
91, 36.2
62, 24.7
40, 15.9
17, 6.8

80, 31.9
78, 31.1
93, 37.0

60, 23.9
191, 76.1

148, 59.0
63, 25.1
40, 15.9

168, 66.9
83, 33.1

0.000

0.092
0.002
0.314
0.000

4.08 (2.52)

4.98 (3.14)

0.001

341.4, (277.8)

398.0 (289.2)

0.017

279, 73.8
90, 23.8
9, 2.38

236, 62.4
126, 33.3
16, 4.23

197, 78.5
47, 18.7
7, 2.79

173, .68.9
63, 25.1
15, 5.98

0.313

0.070

Legend: *missing data for 6 club participants; ^missing data for 16 clinic and 15 club participants
TZS – Tanzanian shillings; SD – Standard deviation; IQR – Interquartile range; ART – Antiretroviral therapy

Scoring reported problems across HRQoL dimensions

A similar percentage of participants in the clinic and club venues reported the ideal
health state i.e. 11111 (Table II ). The percentage with ideal health state was highest
in the self-care dimension in both clinic and club (97.1 vs 96.4) and lowest in the pain/
discomfort dimension (58.7 vs 53.4) – Figure 1. The dimension of Anxiety/Depression
also had a substantial percentage of participants reporting problems, but these did not
differ between clinic and club participants. There was no significant difference observed
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in HRQoL outcomes as Mean and median EQ-index and EQ-VAS score did not also differ
between groups (Table II).

In Figure 2, we compared the percentage of participants reporting problems (i.e. those
scoring 2-5 on the 5-point scale) across age groups. Generally, a positive trend of increasing
problems was observed with increasing age across dimensions. Participants > 65 years
reported the most problems across dimensions, especially among club participants.
However, in the Pain and Anxiety dimensions, a higher percentage of participants reporting
problems across age groups irrespective of the service delivery model.
Table II: EQ-5D – Proportion of participants reporting no problems according to EQ-5D-5L dimensions, EQ-index,
and VAS scores

HRQoL Dimension scores

Clinic

% reporting no problems
- Mobility
- Self-care
- Usual activities
- Pain/Discomfort
- Anxiety/Depression

378

EQ-Index
- Median (IQR)
*EQ-VAS score
- Median (IQR)

378

377

Club

318, 84.1
367, 97.1
293, 77.5
222, 58.7
226, 59.8

0.86 (0.8-0.9)
90 (75-95)

251

251

250

197, 78.5
242, 96.4
179, 71.3
134, 53.4
140, 55.9

0.85 (0.8-0.9)
90 (70-95)

Legend: *missing values for 1 participant each in clinic and club for EQ-VAS score

Figure 1: Distribution of EQ-5D responses in each of the five dimensions, by service delivery model
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Figure 2: EQ-5D-5L: Proportion of participants reporting problems stratified by age groups and by service
delivery model

Determinants of EQ-5D-5L HRQoL index among clinic and club participants

The magnitude of covariates association with the EQ-index (margin[CI]) estimated using
the standard and truncated model is presented in Table III. Among clinic participants,
the standard beta regression model revealed a significant decrease in EQ-index –(i.e.
lower quality of life) with increasing age and also with having primary level education.
Conversely, a higher EQ-index i.e. better quality of life was associated with employment
as compared to those unemployed. In the clubs, a lower EQ-index was associated with
those earning an income above 100,000 TZS, while a higher EQ-index was more likely with
urban compared to rural dwellers. Across participants in both models, EQ-index was not
associated with HIV-related variables.

The truncated inflated model estimated the probability of having an ideal health state. A
similar trend to the standard model was observed in terms of increasing age, remaining
associated with decreased EQ-index among clinic participants, while among club
participants urban dwellers were still more likely than rural dwellers to have an ideal
health state. Deviations in the truncated model as compared to the standard model were
seen with having secondary rather than primary level education being associated with
lower EQ-index, and employment showed no associations with quality of life.

Sociodemographic and HIV-related factors associated with QALY gains

Overall, for both clinic and club participants, the multivariate linear regression (Table IV)
revealed that QALY gains were significantly greater among females and with decreasing
age. Among clinic participants alone, employment was associated with more QALY gains
while being on ART for > 2years was associated with less QALY gains. For club participants,
education and urban residence were associated with greater QALY gains. Comparing
between clinic and club, QALY gains observed were significantly lower with age ≥70 years,
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being educated and being on ART for > 2 years for clinic participants and significantly more
with being employed and earning a higher income (Table IV).

Table III: Multivariate Standard and Two-part truncated inflated Beta regression analyses showing EQ-index and
covariate associations by service delivery model
EQ-5D-5L index
Standard

EQ-5D-5L index
Truncated

Clinic-based
β(CI)354

Club β (CI) 229

Clinic-based β (CI)

Club β (CI)

Sex
- female ref
- male

Ref
0.01 (-0.01-0.02)

Ref
0.02 (-0.01 – 0.06)

Ref
0.02 (-0.01 - 0.04)

Ref
0.00(-0.04 – 0.04)

Educational level
n (%)
- No ref
- Primary
- ≥ Secondary

Ref
Ref
-0.02 (-0.03 - -0.00)* 0.03(-0.02 – 0.07)
0.05(-0.02 – 0.12)
-0.04 (-0.11 - 0.02)

-0.02 (-0.05 – 0.00)
-0.07 (-0.13 - -0.01)*

0.01(-0.04 – 0.05)
0.05(-0.01 – 0.11)

0.02 (-0.01 – 0.05)
0.01 (-0.03 – 0.04)

0.04(-0.01 – 0.08)
0.02(-0.02 – 0.08)

Sociodemographic

Age-groups
- >25 ref
- 25-34
- 35-44
- 45-54
- 55-64
- ≥65

Marital status (n, %)
- Single ref
- Married
- Separ/Wid/Divorce
Employment status
(n, %)
- Unemployed ref
- Employed
Mean monthly
income
<100,000TZS ref
100,000-300,000
>300,000TZS

Ref
-0.30(-0.53- -0.01)*
-0.43(-0.07- -0.12)***
-0.42(-0.07- -0.02)**
-0.03(-0.07- 0.00)
-0.09(-0.17- -0.00)*

Ref
-0.01(-0.09 – 0.07)
0.02(-0.04 – 0.09)
-0.01(-0.08 – 0.06)
-0.03(-0.11 – 0.05)
-0.04(-0.14 – 0.07)

Ref
-0.05 (-0.09 - -0.01)*
-0.07 (-0.10 - -0.03)***
-0.07 (-0.11 - -0.02)**
-0.05 (-0.10 - 0.00)
-0.16 (-0.26 - -0.06)**

Ref
-0.01(-0.09 – 0.06)
0.01(-0.06 – 0.09)
-0.04(-0.11 – 0.03)
-0.05(-0.13 – 0.03)
-0.11(-0.24 – 0.03)

Ref
0.01 (-0.02 - 0.03)
-0.00 (-0.02 - 0.02)

Ref
0.02(-0.02 – 0.07)
0.01(-0.03 – 0.05)

Ref
0.06 (0.01 - 0.12)*

Ref
-0.00(-0.04 – 0.03)

0.06 (-.0.03 – 0.14)

0.02(-0.02 – 0.07)

Ref
-0.00 (-0.02 - 0.02)
0.00(-0.02 - 0.03)

Ref
Ref
-0.05(-0.09 - -0.00)* 0.01 (-0.01 – 0.04)
0.02 (-0.02 – 0.04)
-0.01(-0.06 – 0.03)

-0.03(0.07 – 0.00)
0.02(-0.03 – 0.06)

Location
- Bugisi (Rural)
- Ngokolo (Urban)

HIV-related

Ref
0.02 (-0.00 - 0.05)

Ref
Ref
0.07(0.04 – 0.11)*** 0.05 (0.01 – 0.09)**

0.04(0.00 – 0.08)*

Years on ART
- ≤2-years ref
- >2 years

Ref
-0.00 (-0.02 – 0.01)

Ref
0.02(-0.01 – 0.06)

Ref
-0.01 (-0.04 – 0.02)

Ref
0.01(-0.03 – 0.04)

Ref
0.00 (-0.02-0.01)

Ref
0.02(-0.02 – 0.07)

Ref
-0.00 (-0.03 – 0.02)

Ref
0.00(-0.03 – 0.04)

cells/mm3 Mean (SD)
CD4 at ART start
- ≤ 200 ref
- >200

Legend: *pvalue <0.05; **pvalue <0.005; ***pvalue <0.001;

188

Generic Health-related quality of life a DSD ART club intervention
Table IV: Linear regression analysis showing the association between QALY gains and sociodemographic and
HIV-related characteristics by service delivery model
Characteristics

Sex
- Female
- Male

Age group at ART
start
- <20 years
- 20-29
- 30-39
- 40-49
- 50-59
- 60-69
- ≥70

Educational level
n (%)
- No ref
- Primary
- ≥ Secondary

QALY_gains coefficient [confidence interval]
Univariate
Clinic

Club

Ref
-10.1[-11.1- -9.06]***

Ref
Ref
-8.41[-9.83- -7.00]*** -7.85[-8.31- -7.40]***

-7.47[-7.97- -6.96]***

Ref
-6.60[-8.80- -4.40]***
-11.8[-14.0- -8.66]***
-17.6[-19.8- -15.3]***
-21.0[-23.4- -18.6]***
-23.5[-26.7- -20.4]***
-26.6[-32.5- -20.6]***

Ref
-3.31[-6.87-0.25]
-9.15[-12.6- -5.73]***
-13.9[-17.3- -10.4]***
-17.6[-21.1- -14.0]***
-20.5[-24.3- -16.8]***
-24.9[-33.1- -16.7]***

Ref
-4.71[-5.79- -3.63]***
-9.19[-10.2-8.12]***
-13.2[-14.3- -12.0]***
-16.2[-17.4- -14.9]***
-20.9[-22.4- -19.4]***
-22.8[-25.5- -20.0]***

Ref
-3.48[-4.96- -2.00]***
-7.79[-9.22- -6.36]***
-11.9[-13.8- -10.4]***
-15.3[-16.8- -13.8]***
-19.0[-20.6- -17.4]***
-17.4[-20.8- -13.9]***#

Ref
-0.42[-2.04-1.19]
4.35[1.03-7.67]*

2.18[0.24-4.12]*
3.06[-1.13-7.25]

0.05[-0.41-0.50]
0.53[-0.46-1.51]

1.25[0.73-1.78]*** #
2.05[1.01-3.08]***

0.52[-0.00-1.05]
0.30[-0.23-0.83]

0.30[-0.27-0.86]
0.25[-0.28-0.78]

Marital status (n, %)
Ref
- Single ref
0.45[-1.39-2.29]
- Married
- Separ/Wid/Divorce 0.33[-1.52-2.2.17]
Employment status
(n,%)
- Unemployed
- Employed

Income level n (%)
TZS
- ≤100,000
- 100,000 – 300,000
- >300,000

Location
- Bugisi (Rural)
- Ngokolo(Urban)

Years on ART
- ≤2-years ref
- >2 years

CD4 cells/mm3 at
ART start
- ≤ 200 ref
- >200

Ref
2.91[0.87-4.94]**
1.92[-0.03-3.88]

Multivariate
Clinic

Club

Ref
-3.50[-5.49- -1.50]**

Ref
-1.36[-3.29-0.57]

0.81[0.21-1.41]**

-0.16[-0.71-0.39] #

Ref
0.30[-1.31-1.92]
0.84[-1.22-2.91]

Ref
-1.63[-3.57-0.31]
0.78[-1.50-3.06]

0.18[-0.26-0.63]
0.42[-0.15-0.99]

-0.57[-1.07- -0.07]* #
-0.36[-0.97-0.24]

2.89[1.19-4.58]**

0.27[-0.32-0.87]

0.68[0.20-1.16]**

2.25[0.63-3.87]**

-0.44[-0.84- -0.04]*

0.23[-0.21-0.67] #

1.52[-0.36-3.40]

0.25[-0,25-0.74]

0.24[-0.22-0.70]

Ref
2.35[0.35-4.34]*

Ref
-0.09[-1.54-1.35]
Ref
3.35[1.55-5.15]***

Coefficients and p-values from linear regression models. *pvalue <0.05; **pvalue <0.01; pvalue <0.001
# Wald test comparing regression coefficients with pvalue <0.05 i.e. significant difference between clinic and club
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Discussion
Our results reveal similar HRQoL scores (EQ-index and EQ-VAS) and dimension scores
between clients accessing standard clinic-based care and those accessing DSD care in
community ART adherence clubs in Tanzania. The multivariate regression models show
that being employed and peri-urban residence were associated with higher HRQoL
scores while increasing age was associated with decreasing HRQoL scores. Irrespective
of the service delivery model, QALY gains since ART start was greater among females
and with younger age. Greater QALY gains were associated with being employed among
clinic participants alone, and with having an education and urban residence among club
participants alone.
The call to purposefully monitor HRQoL among PLHIV stems from evidence that
psychosocial factors can undermine the health of PLHIV despite sustained viral suppression
[2,3,29,30]. Most studies have compared standard clinic-based care to DSD for their impact
on outcomes such as adherence and retention in care, aimed at attaining and maintaining
viral suppression [31–34]. The potential impact of service delivery models on HRQoL has
seldom been investigated. We sought to explore the determinants of HRQoL among PLHIV in
the context of widespread coexisting clinic and DSD models of care. Relatively high HRQoL
scores were observed in both clinic and DSD models and are likely due to participants
being on stable ART for over 4 years, as previously described 35. Club participants being
significantly older and longer on ART in our study is most likely due to the criteria widely
used to qualify for club participation, i.e. having a track record of regular clinic attendance
and adherence.

Our findings that a higher proportion of participants reported problems in the ‘Pain/
discomfort’ and ‘Anxiety and depression’ dimensions, especially among those over 65 years
old, is consistent with the literature. Pain and Anxiety problems are frequently reported in
HRQoL studies involving PLHIV irrespective of treatment status [36,37] and in our study,
did not differ between service delivery models.
Though a decrease in EQ-index with increasing age was only significant among clinic
participants in our study, the decrease in QALY gains across age groups was significant
for all participants though more pronounced among clinic participants. With increasing
age, co-morbidities, and chronic diseases such as depressive illness, heart disease, diabetes,
etc., tend to become more common and have been associated with a substantial loss in
QALYs [38–40]. Loss in QALYs due to age in PLHIV on ART carries the additional threat of
impacting on retention in care and adherence leading to increased morbidity in addition
to the looming threat of HIV drug resistance [41–43]. Our findings suggest that the club
intervention may confer some slight advantage on this age-related lower HRQoL since club
participants were significantly older than the clinic participants and should have a higher
predisposition to lower HRQoL. By reducing the clinic visit frequency and also facilitating
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peer support, clubs appear to support the physical and emotional wellbeing of clients which
likely contributes to mitigating age-associated decrease in HRQoL [42,44].

The significantly higher proportion of employment among clinic participants seen in our
study likely contributes to the greater HRQoL observed. Evidence points to a negative effect
of unemployment on health in general and also to reduced QALYs [45–47]. Conversely, our
findings of higher EQ-index associated with urban residence likely contribute to the higher
QALY gains observed among urban dwellers in clubs in our study. Though discrepancies
exist in the literature regarding the association between urbanization and HRQoL, access
to better infrastructure in urban areas has been associated with higher HRQoL which likely
explains our finding [48,49,50]. The minimal association observed with income levels in
our study differs from findings from other studies in similar settings [35,51]. The prevalent
low-income status overall in our study population may contribute to this trend.
Economic evaluations calculating QALYs are still limited among PLHIV in SSA. This is likely
linked to the incomplete civic documentation of births and deaths (and the cause thereof) in
most countries which challenges the valid estimation of life expectancy [52]. We observed
greater QALY gains among females and with younger age likely explained by the longer
life expectancy estimated for these groups. By capturing the reduction in morbidity and
mortality, and gauging time spent in good health among PLHIV on ART, QALYs provide a
realistic measure of the overall impact of ART on all PLHIV12. The existing evidence in SSA
agrees to a lower life expectancy among PLHIV even with ART compared to the general
population and to lower LE among men compared to women [25,52,53]. The foregoing
evidence informed our choice of using estimates from Rwanda with LE comparable to
Tanzania to extrapolate LE in our study population.

Our findings complement the results from the same study population using the HIV-specific
HRQoL FAHI tool 20. Both HRQoL tools support the literature describing a declining HRQoL
associated with increasing age [41,54]. Similarly, both tools document the association of a
higher HRQoL with urban residence [55,56]. Conversely, we observed a minor discrepancy
for HRQoL association with sex e.g. while our findings in the current study show no
association with sex, the FAHI study reveals a higher HRQoL with being male. This likely
reflects the better sensitivity of the FAHI tool to capture the disproportionate manner in
which HIV affects HRQoL between sexes [57].

The generalizability of the findings of this study is limited by the following considerations:
Not having the general population comparator was the main limitation. Literature supports
that ART improves HRQoL in PLHIV [58–60]. Our objective was to look at stable patients
defined without comorbidities. This criterion for club participation is similar across many
African countries and will likely change with the future revisions in the HIV treatment
guidelines to include stable ART clients with comorbidities [61]. Our study still projects
the likelihood of good HRQoL at least equivalent to clinic though more studies will need
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to determine context-specific factors for this stable population, which will increasingly
represent more of the PLHIV population. The stable status likely contributes to the high
HRQoL scores observed in our study and limits the generalizability of our finding to other
PLHIV who have comorbidities. Calculating QALY using LE estimates from Rwanda is
another limitation. The two countries however share important similarities in both LE
and their HIV epidemic, therefore our study estimates should be useable in a general sense.
Study sites being owned by the Catholic mission tend to suggest better funding and facilities
for care provision and therefore warrants caution in the extrapolation of our findings to
other government-owned clinic settings. Additionally, our study was conducted at the
early phase of ART club implementation, just one year after the roll-out, and, therefore,
the evaluation of longer-term impacts will require further research. Relatedly, HRQoL is
not static, collecting data for a one-point period such as we did make it difficult to compare
changes over time. However, our findings still contribute useful evidence to inform the
roll-out of DSD.

Conclusion

HRQoL scores (EQ-index and EQ-VAS) and HRQoL dimension scores were similarly high
among stable ART clients accessing clinic-based and DSD care in Tanzania suggesting that
although the introduction of DSD is more recent than clinic care, both are achieving the
desirable goal of high client HRQoL. Urban residence was associated with higher HRQoL
for both clinic and club participants. The Pain and Anxiety HRQoL dimensions most often
scored lower than others. QALY gains were mostly comparable among all participants,
though higher among females and following a known age-related decrease, which appeared
partially improved in clubs. These suggest potential targets for further psychosocial
interventions such as cognitive behavioral screening and therapy and peer/social support
and counselling [62] for PLHIV.
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Chapter 9

Abstract
Introduction: Placing all clients with a positive diagnosis for HIV on antiretroviral therapy
(ART) has cost implications both for patients and health systems, which could, in turn,
affect feasibility, sustainability, and uptake of new services. Patient-incurred costs are
recognized barriers to healthcare access. Differentiated service delivery (DSD) models in
general and community-based care in particular, could reduce these costs. We aimed to
assess patient-incurred costs of a community-based DSD intervention (clubs) compared
to clinic-based care in the Shinyanga region, Tanzania.
Methods: Cross-sectional survey among stable ART patients (n = 390, clinic-based; n = 251,
club-based). For each group, we collected socio-demographic, income, and expenditure data
between May and August 2019. We estimated direct and indirect patient-incurred costs.
Direct costs included out-of-pocket expenditures. Indirect costs included income loss due
to time spent during transport, accessing services, and off work during illness. Cost drivers
were assessed in multivariate regression models.

Results: Overall, costs were significantly higher among clinic participants. Costs (USD) per
year for clinic versus club were as follows: 11.7 versus 4.17 (p < 0.001) for direct costs, 20.9
versus 8.23 (p < 0.001) for indirect costs and 32.2 versus 12.4 (p < 0.001) for total costs.
Time spent accessing care and time spent in illness (hours/year) were 38.3 versus 13.8
(p < 0.001) and 16.0 versus 6.69 (p < 0.001) respectively. The main cost drivers included
transportation (clinic vs. club: 67.7% vs. 44.1%) for direct costs and income loss due to time
spent accessing care (clinic vs. club: 60.4% vs. 56.7%) for indirect costs. Factors associated
with higher total costs among patients attending clinic services were higher education level
(coefficient [95% confidence interval]) 20.9 [5.47 to 36.3]) and formal employment (44.2
[20.0 to 68.5). Differences in mean total costs remained significantly higher with formal
employment, rural residence, in addition to more frequent visits among clinic participants.
The percentage of households classified as having had catastrophic expenditures in the
last year was low but significantly higher among clinic participants (10.8% vs. 5.18%,
p = 0.014).

Conclusions: Costs incurred by patients accessing DSD in the community are significantly
lower compared to those accessing standard clinic-based care. DSD models could improve
access, especially in resource-limited settings.
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Introduction
Placing all clients with a positive diagnosis for HIV on antiretroviral therapy (ART) as
currently recommended by WHO has implications both for patients and health systems
alike. In sub-Saharan Africa, ART services are offered free to patients at the point of care.
However, patients incur costs while accessing care. These patient-incurred costs during
care-seeking include transportation, food, temporary caregiver costs, income loss during
appointments, sometimes user fees or costs of other medications than ART. These are
recognized as barriers to healthcare access [1-3]. Among people living with HIV (PLHIV),
out-of-pocket (OOP) expenditure was demonstrated higher among those in low socioeconomic status (SES) and rural residence [4], possibly contributing to poverty due to
catastrophic expenditures [1,3,5].

Differentiated service delivery (DSD) is a patient-centred strategy currently promoted for
HIV services [6]. DSD entails providing different options of service access to PLHIV based
on their clinical status. Although largely community-based (e.g. ART clubs, community
ART groups), clinic-based DSD options also exist including fast-track refills and multimonth scripting [7-11]. As DSD interventions become more widespread, it is pertinent to
understand the impact on patient-incurred costs.

In Tanzania, with a generalized HIV epidemic, DSD is recommended in the current HIV
care and treatment guidelines as a patient-centred strategy to expand access [12]. For
stable patients, both facility-based and community-based models are recommended.
Studies looking at these service delivery options showcase patient-related benefits such
as improved retention in care, viral suppression, and peer support [11,13,14]. There is
evidence of patient-incurred cost reduction in community-based services similar to DSD
[15,16] in addition to evidence of a reduction in costs for implementing DSD interventions
compared with standard clinical care [17-20] from a healthcare provider perspective.
However, studies estimating the cost implications of DSD from patients’ perspectives are
limited [3,21,22]. Therefore, to fill this gap, this study aimed to determine the patientincurred cost incurred by stable ART patients both accessing clinic-based care and DSD
in adherence clubs in Shinyanga, a largely rural region in Tanzania.

Methods

We conducted a cross-sectional survey nested within the Test & Treat (TnT) implementation
project, details of which have been published elsewhere [23]. Briefly, clinics in two care
and treatment centres (CTC) and 24 adherence clubs were set up as part of the TnT project.
All sites are owned by a Catholic mission providing HIV services as well as other services
free of charge such as routine laboratory monitoring tests, for example, CD4 count, viral
load (VL), etc., medications for common opportunistic infections, breakfast for patients
during clinic appointments. VL is determined centrally by Bugando Hospital reference
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laboratories. Adherence clubs are affiliated to the CTC sites within nearby communities.
The TnT treatment sites covered different contextual realities prevailing within the region,
including widely dispersed rural and more densely populated peri-urban areas. Care was
clinic-based in CTC sites for most patients with visits scheduled every three months (but
could be more frequent depending on clinical status). Club-based care became an option
in mid-2018 for stable ART patients who chose this option and visits were scheduled every
three months. One of the four meetings planned in a year is scheduled as a clinic visit for
club members. These patients were free to attend the clinic whenever they fall ill between
club meetings.

Stable patients were eligible to participate in our study if they were 18 years of age or
above and had been accessing services at the study sites for at least one year and/or had
received follow-up care in the DSD clubs for at least six months before the beginning
of the study. Stable patients were identified according to the Tanzanian HIV care and
treatment guidelines as those on first-line antiretrovirals for at least six months, have
not had any adverse drug reactions that require regular monitoring, and have no current
illnesses (opportunistic infections and/or comorbidities) [12]. They have demonstrated good
adherence with VL below 50 copies/mL or a CD4 cell count of above 350/lL (in absence of VL)
and good clinic attendance for the past six months assessed as attending all scheduled visits.

Participants were recruited among eligible patients attending clinic appointments or club
meetings. In the clinics, a random list of participants was generated of all eligible patients
with scheduled clinic appointments during the study period. In the clubs, all members
were stable and offered participation in the study. After their consultation, those patients
approached and providing informed consent in their preferred language were then asked
to answer the study questionnaire. The study questionnaire was an adaptation of existing
cost survey tools [24,25]. The WHO Global TB tool provided the format for collecting sociodemographic data, household income, and information on patient-incurred costs, whereas
the HIV programme costing tool informed the cost categories. Costs data were collected
at a one-time point during the data collection period. Participants were asked about their
expenditures over the past six months to estimate direct and indirect costs. Six-month cost
estimates were multiplied by two to estimate the annual cost per participant. The survey
questionnaire was piloted on 15 clients to test for clarity and refine where necessary.
Trained research assistants who could speak English, Swahili, and Sukuma administered
the survey. We also extracted the number of visits from participants’ paper medical records
and club registers. Data collection occurred within three months between May and August
2019. Double data entry was done into Epidata 4.6 software [26], data files were compared
and discrepancies were checked using the paper questionnaire. Data were analysed using
STATA 16.0 SE [27].
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Data analysis
We compared the two population samples (clinic- and club-based) using descriptive
statistics in terms of sex, age, education, marital status, occupation, location, SES, years
on ART, number of visits, and insurance. To assess SES, we used the Tanzania DHC 2015
equity tool and collected data on asset ownership to calculate an asset-based wealth index
(i.e. ownership of TV, radio, available bank accounts among others) [28]. The index was
obtained through principal component analysis and patients were categorized into five
SES quintiles with the lowest [1] representing the poorest SES.

Patient-incurred costs were categorized into direct and indirect costs. Direct costs included
medical and non-medical costs. Direct medical costs were derived by adding all OOP
expenditures for additional medicines, laboratory tests, or other consultations not provided
as part of the free HIV service (especially, in-between scheduled visits). Direct non-medical
costs included transportation costs, expenses incurred while accessing care such as food,
accommodation, dietary supplements, and the costs of temporary caregivers. Indirect costs
included access- and illness-related costs. These were estimated from the reported time spent
accessing care or while unable to work multiplied by the estimated individual income. Income
was derived from the questionnaire (reported monthly income) and we assumed an average
of 8 hours/workday for 24 days per month to derive income per hour. Total patient-incurred
costs associated with HIV care were calculated by summing direct (medical and non-medical)
and indirect (access- and illness-related) costs. Costs afforded through coping strategies such
as borrowing money and selling fixed assets were reported separately to describe coping
strategies available in this population. Catastrophic expenditure was defined as patientincurred medical costs exceeding 10% (also assessed at 5% and 20%) of reported household
income [3,29]. Predictors of costs were identified using quantile (median) regression. The
final regression model included all covariates. We used the Oaxaca decomposition method
to quantify the difference in total costs between clinic and club attributable to participant
characteristics [30]. The decompose package available in STATA was adapted to perform median
regression. Costs are reported in United States dollars (USD) for 2019, using average conversion
rates for the data collection period (2305.53 Tanzanian Shillings (TZS) to 1 USD) [31].

Results

Of a total of 667 clients invited, 641 consented to participate (96%). The most frequent
reason for non-participation was the lack of time for an interview due to other scheduled
engagements. Characteristics of participants are presented in Table 1 by the ART service site.
The majority of participants were female (63.2%) in both settings, although the proportion
of male participants was higher in clinics than in clubs (40.3% vs. 31.5%). The median age
was higher among club participants than clinic (39.9 vs. 44.7 years) with nearly half of all
club participants aged 45 years or more. Education level was low among all participants:
about a quarter had received no formal education and 69.7% attained primary level only.
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Over 80% of all participants were either married (52.7%) or had once been married (30.6%).
Subsistence farming was the predominant occupation across settings.
Table 1: Characteristics of study participants
Variables

Clinic (N=390)

Club (N=251)

Sex (n,%)
Female
Male

233, 59.7
157, 40.3

172, 68.3
79, 31.5

Age Median (IQR)
- 18-25 (n,%)
- 25-35
- 35-45
- 45-55
- 55-65
- >65

Education (n,%)
- None
- Primary
- ≥Secondary

Marital status (n,%)
- Single
- Married
- Separated/Divorced/Widow

Occupation (n,%)
- Farming
- Small-scale business
- Daily labor
- Paid job
- Unemployed

Location
- Rural
- Urban

39.9 (33.6 to 48.9)
25, 6.4
97, 24.9
138, 35.4
80, 20.5
35, 8.9
15, 3.8

99, 25.4
267, 68.5
24, 6.15

64, 16.4
218, 55.9
108, 27.7

213, 54.6
80, 20.5
34, 8.72
6, 1.54
57, 14.6

334, 85.6
56, 14.4

44.7 (37.6 to 54.0)
6, 2.4
35, 13.9
91, 36.2
62, 24.7
40, 15.9
17, 6.8

60, 23.9
180, 71.7
11, 4.4

43, 17.1
120, 47.8
88, 35.1

85, 33.9
72, 28.7
31, 12.3
2, 0.8
61, 24.3

168, 66.9
83, 33.1

Mean monthly income mean (SD)
- Personal
- Household

79.4 (193.2)
89.2 (200.2)

61.9 (81.9)
68.0 (83.4)

Years on ART
- ≤ 1 year
- 1 – 5 years
- > 5 years
- missing

23, 5.90
225, 57.7
133, 34.1
9, 2.31

4, 1.59
135, 53.2
105, 41.8
7, 2.79

Socio-economic status a (asset index quintile) n,%
- 1 (Lowest)
-2
-3
-4
- 5 (Highest)

Number of visits
-4
-6
- 12

Insurance
- Yes
- No
- missing

107, 27.5
85, 21.8
55, 14.1
69, 17.7
73, 18.8

25, 6.41
251, 64.4
114, 29.2

31, 7.95
358, 91.8
1, 0.26

a Missing data for one participant each in clinic and club for SES variable.
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66, 26.4
48, 19.2
27, 10.8
55, 22.0
54, 21.6

130, 51.8
95, 37.8
26, 10.4

21, 8.37
229, 91.2
1, 0.40
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There were more rural dwellers among all participants, with significantly more attending
clinics compared to the clubs. Both personal (≥79.4 vs. 61.9) and household (≥89.2 vs. 68.0)
mean monthly income, as well as the asset index, were similarly distributed in the clinic
and club settings.

Patient-incurred costs

All costs incurred by patients per visit/per year are presented in Table 2. Overall, total
costs were substantially lower among participants in clubs than in clinic settings. Indirect
costs per year (≥20.9 of 32.2 in clinics and ≥8.23 of 12.4 in clubs) contributed to the
majority of total costs. On average, direct medical costs incurred by participants per year
did not differ significantly between the two settings (≥3.05 in clinics and ≥2.27 in clubs,
p = 0.84). Most of the costs (82.9%) were incurred while seeking care from providers
outside the CTCs involved in the TnT project. Direct non-medical costs contributed the
most (73.6% and 45.3%) to total direct costs with travel costs (≥20.6 and 8.91 in clinics
and clubs respectively) being significantly higher among clinic participants (p < 0.001).
Expenditure on food and temporary caregiver was reported rarely among participants,
whereas accommodation cost was reported by one clinic participant alone.

Indirect costs per year were significantly higher among clinic participants (≥20.9 vs. 8.23,
p = 0.001). The main contributor to indirect costs was income loss, that is income foregone
while seeking care. Only 5% among unemployed participants would have been engaged
in leisure activities alone if they had no clinic visit/club meeting. On average, the time
spent accessing care, that is traveling, and waiting to receive service, was significantly
higher for clinic patients. The mean total travel time spent to service location per year
was three times longer for clinic participants (20.6 vs. 6.25 hours, p < 0.001). Similarly,
the mean total waiting time was twice as long (17.6 vs. 7.48 hours, p < 0.001) in these
settings. Likewise, the mean total time spent in ill-health per year was considerably higher
among clinic participants though not significant (16.0 vs. 6.69 hours, p = 0.74). This is
partially a reflection of different health service utilization patterns (see Table 3) and other
characteristics, for example, occupation and residence. The average number of visits of
any kind per year (7.9 vs. 5.8, p < 0.001) and associated costs were larger among clinic
participants. Most patients attended clinics or clubs on scheduled visits (>91%). However,
there were more patients on scheduled visits (91.3 vs. 96.0%, p = 0.04) and fewer missed
appointments (13.4% vs. 3.59%, p < 0.001) among club participants compared to clinic
participants.
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Table 2: Patient-incurred costs per visit and year, 2019 USD
Direct medical costs, mean (SD)
Extra medicine cost
- Per visit
- Per year
Out-of-clinic care cost
- Per month
- Per year

Total, direct medical cost
- Per month
- Per year

Direct non-medical costs, mean (SD)
Transport costs
- Per visit
- Per year
Food costs
- Per visit
- Per year
Accommodation costs
- Per visit
- Per year
Temporary caregiver costs
- Per visit
- Per year

Total, direct non-medical costs
- Per visit
- Per year

Total, direct costs (medical and non-medical)
- Per visit
- Per Year
Indirect access costs, mean (SD)
Travel time, Hours
- Per visit
- Per year
Time in Clinic/club, Hours
- Per visit
- Per Year
Total time, Hours
- Per visit
- Per year

Total, indirect access costs
- Per visit
- Per Year

Clinic (N=390)

Club (N=251)

Difference in means

0.08 (0.97)
0.72 (9.88)

0.02 (0.23)
0.08 (0.94)

0.06 [-0.06 – 0.19]
0.64 [-0.58 – 1.87]

0.25 (1.25)
3.05 (15.1)

0.19 (0.84)
2.27 (10.1)

0.06 [-0.11 – 0.24]
0.77 [-1.35 – 2.89]

0.19 (0.93)
2.33 (11.2)

0.18 (0.82)
2.20 (9.82)

0.01 [-0.13 – 0.15]
0.13 [-1.57 – 1.82]

1.09 (1.72)
7.92 (12.7)

0.30 (0.73)
1.84 (4.45)

0.78 [0.56 – 1.00]***
6.07 [4.43 – 7.71]***

0.01 (0.11)
0.07 (1.32)

0.00 (0.03)
0.01 (0.11)

0.00 [-0.01 – 0.02]
0.06 [-0.10 – 0.22]

0.02 (0.13)
0.15 (1.14)

0.08 (0.81)
0.53 (4.92)
1.15 (1.93)
8.61 (14.0)

1.27 (2.31)
11.7 (21.0)

0.00 (0.04)
0.02 (0.17)
0.01 (0.09)
0.03 (0.34)
0.31 (0.76)
1.89 (4.52)
0.32 (0.78)
4.17 (10.8)

0.01 [-0.00 – 0.03]
0.14 [-0.00 – 0.28]
0.07 [-0.03 – 0.17]
0.50 [-0.11 – 1.11]

0.84 [0.59 – 1.09]***
6.71 [4.92 – 8.50]***

0.95 [0.65 – 1.25]***
7.49 [4.67 – 10.30]***

2.81 (1.98)
20.6 (17.1)

1.14 (2.68)
6.25 (16.0)

1.66 [1.30 – 2.03]***
14.4 [11.7 – 17.1]***

5.13 (2.67)
38.3 (25.1)

2.54 (3.03)
13.8 (18.3)

2.59 [2.14 – 3.04]***
24.5 [20.9 – 28.1]***

2.32 (1.38)
17.6 (13.3)

1.39 (1.37)
7.48 (8.15)

Indirect illness costs, mean (SD)

1.68 (2.57)
12.2 (17.8)

Time spent in illness, Hours
- Per year

16.0 (137.6)

6.69 (45.7)

9.31 [-8.34 – 26.9]

Total, indirect costs
Per year (only Access)
- Per year (Access and Illness)
- Per year (Access and Illness and coping)
Total costs (direct and indirect)

12.2 (17.8)
16.1 (31.8)
20.9 (36.7)

4.37 (7.45)
5.39 (11.4)
8.23 (20.1)

7.81 [5.41 – 10.2]***
10.7 [6.47 – 14.9]***
12.6 [7.53 – 17.8]***

- Per visit
- Per year

2.89 (3.63)
32.2 (45.7)

Total, indirect illness costs
- Per Year

***p < 0.001
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3.79 (25.9)

0.81 (1.43)
4.37 (7.45)

0.93 [0.71 – 1.15]***
10.1 [8.23 – 11.9]***

0.97 (8.44)

1.11 (1.72)
12.4 (25.2)

0.87 [0.51 – 1.23]***
7.81 [5.41 – 10.2]***

2.82 [-0.50 – 6.15]

1.78 [1.29-2.28]
19.7 [13.4 – 26.1]***
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Table 3: Health service utilization by service delivery model
Variables n, %

Number of visits per year mean (SD)
- Clinic visits
- Club meetings
Distribution of number of visits a
- Patients attending 4 visits or less
- Patients attending 5 to 6 visits
- Patients attending 7 to 12 visits
Visit typeb
- Scheduled
- Unscheduled
- Treatment supporter

Sex - Number of visits mean (SD)
- Female
- Male

Income levelc - Number of visits mean (SD)
- <100,000
- >100,000-300,000
- >300,000
Location - Number of visits mean (SD)
- Rural
- Urban

Missed visits in last 6 months a (Yes/No) n, %
Frequencyb
- At least Once
- > Once
Reasons for missed visit b n, %
- Forgot
- Sick
- Traveled
- No Transport fees
- Others

Clinic (N=390)

Club (N=251)

Difference in means

7.99 (3.07)
-

2.84 (2.59)
3.0

2.15 [ 1.69 to 2.61]***

356, 91.3
30, 7.7
4, 1.03

25, 6.41
251, 64.4
114, 29.2

130, 51.8
95, 37.8
26, 10.4

174.8***

241, 96.0
10, 4.0

2.331**

8.14 (3.20)
7.78 (2.86)

5.86 (2.51)
5.80 (2.78)

2.28 [1.70 – 2.85]***
1.99 [1.21 – 2.76]***

7.72 (2.88)
9.60 (3.61)

4.89 (1.79)
7.76 (2.90)

2.83 [2.35 – 3.31]***
1.85 [0.75 – 2.94]**

7.71 (2.96)
8.72 (3.24)
7.69 (2.95)

5.54 (2.44)
6.10 (2.81)
6.61 (2.68)

2.17 [1.60 – 2.74]***
2.62 [1.65 – 3.60]***
1.08 [-0.12 – 2.27]

52, 13.4

9, 3.59

16.9***

16, 30.8
11, 21.1
11, 21.2
3, 5.77
9, 21.2

3, 33.3
1, 11.1
3, 33.3
1, 11.1
1, 11.1

0.000

44, 84.6
8, 15.4

8, 88.9
1, 11.1

1.000

Legend: a Pearson’s chi2; b Mann Whitney z-score/Kruskal Wallis; c <100,000TZS=≥43.1; 100,000 to 300,000 = ≥43.1
to 130.1; >300,000 = >≥130.1; *p < 0.05; **<0.001.

Given the differences observed among participants, we analysed the cost differentials
(direct, indirect, and total costs) by service delivery models controlling for all covariates –
see Tables S1 and S2. Across groups, the difference in direct costs remained higher among
those with higher education. Differences in indirect costs remained higher among those
with more frequent clinic visits. Finally, the differences in total costs were also higher
in clinics among those having formal employment, rural residence, and more frequent
visits. The Oaxaca decomposition revealed that the differences observed in participant
characteristics across groups explain only a small portion (4.8%) of the difference observed
in total costs between clinic and club (Table S3). The proportion of participants that were
primary income earners per household, their average income, or the average household
income were similar across settings. Opportunity costs due to care access were, however,
significantly higher among clinic participants. Catastrophic expenditure was significantly
higher among clinic participants compared to club patients (see Table S4). Participants
reported ways in which their lives were impacted by their illness (see Table 4) which
included work discontinuation either by own decision or dismissal. Disruption of social
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Table 4: Impact of HIV and Coping strategies
Impact (n, %)

Clinic (N=390)

Club (N=251)

Z scores

Ever stopped work due to illness a

34, 8.7

6, 1.54

9, 3.6

3, 1.2

6.428*

54, 13.8
24, 6.1
10, 2.6

31, 12.3
21, 8.4
3, 1.2

31, 7.95

21, 8.37

0.137

40, 10.3

19, 7.57

1.319

18, 7.2

1.508

Dismissed from work due to illness
Effect on social life
- Divorce/separation from spouse
- Isolation by friends
- Disruption of sex life
a

Coping strategies
Insurance (n, %)

Insurance type (n, %)
- Individual
- Community
- Corporate
- National
a

Borrow money (n, %)
Lender
- Individual
- Social group
- Bank
- Other

Sold property (n, %)

Coping costs mean(sd)
- Borrow money
- Sell property
Total coping costs
b

3, 9.68
8, 25.8
1, 3.23
19, 61.3

37, 92.5
1, 2.50
1, 2.50
1, 2.50

39, 10.0

12.6 (17.7)
35.1 (42.7)
28.9 (38.3)

1, 4.76
2, 9.52
3, 14.3
15, 71.4

18, 94.7
1, 5.26

8.34 (15.5)
31.6 (35.6)
23.7 (35.3)

1.000
0.861

1.078

0.125

4.25[-5.41 to 13.9]
3.47[-20.3 to 27.3]
5.19[-11.4 to 21.8]

Legend:a Mann Whitney/Kruskal Wallis; b column 4 of Coping costs = Difference in mean cost[confidence interval];
* p < 0.05

life was also reported including divorce, isolation from friends, and disruption of sex life,
and was not different between clinic and club (p = 0.861) participants. Coping strategies
implemented by participants and their households to deal with medical expenditure and
income loss were similar between groups. The majority of participants did not have any
insurance in clinics and clubs (7.95% vs. 8.37%) and among those who did the most common
form was the National Health Insurance (61.3% vs. 71.4%). Other ways participants coped
include borrowing, mostly from individuals (10.3% vs. 7.57%) and the sale of property
(10.0% vs. 7.2%). We observed no difference in this regard between both study groups.
Determinants of patient-incurred costs In Table S5, we present the bivariate median
regression analysis of determinants of direct, indirect, and total costs. The following
factors were significantly associated with higher direct medical costs among clinic
participants – higher education, owning a small business or having formal employment,
and monthly income >≥43 (100,000 TZS). Urban residence and higher SES were associated
with higher direct costs for both clinic and club participants alike. Higher indirect costs
were associated with higher income level and having more visits among all participants,
with higher education and formal employment among clinic participants and with primary
education and owning a small business among club participants. Conversely, higher total
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costs were associated with having higher education and higher income level among
all participants, with daily labour or formal employment and higher SES among clinic
participants and with urban residence and more clinic visits among club participants
alone. Sex, age, and insurance were not associated with any cost type. The multivariate
median regression model (see Table 5) showed that higher direct costs were associated
with higher education and formal employment among clinic participants and with only
the highest SES quintile in the club. Increasing years on ART was associated with reduced
direct cost among club participants. For indirect costs, higher costs were associated with
occupation, that is daily labour, and formal employment among clinic participants, and
with owning a small business among club participants. Clinic participants who were more
educated and have formal employment had higher total costs. On the other hand, having
health insurance was associated with reduced total costs. Higher total costs remained
significantly associated with having a formal job, rural residence, and more frequent visits
among clinic participants.

Discussion

We described patient-incurred costs among clinic-based and club-based stable ART
patients in North-west rural Tanzania. These total patient-incurred costs were significantly
higher among clinic participants than those in the clubs. Direct costs were driven by
transport costs while income loss was the main contributor to total costs. The incidence
of catastrophic expenditure was modest in our study and higher among clinic participants.
In addition to the free ART programme, other medical services are provided free by the
project sites and likely explains the minimal direct costs incurred by participants on other
medications. Most costs were incurred while accessing medical care from other providers
between scheduled CTC appointments.
Transportation costs have been identified as the major contributor to direct non-medical
costs among PLHIV in Tanzania as in other parts of Africa [4,21]. This observation
motivated the decentralization of ART services, facilitating the creation of CTC in primary
health centres. Nonetheless, the dispersed nature of most rural settings in Tanzania means
that PLHIV traverses long distances to get to clinics. Our finding of transport-related cost
reduction especially among rural club participants is consistent with similar past studies
on community delivery of ART [32-35]. Walking, as the most popular means of transport,
followed closely by cycling partly explains the reduced costs [4]. Besides walking, a
significant decrease in the frequency of service utilization among club participants
contributes to the observed cost reduction.

Across studies, income loss during the time spent accessing service is the main driver
of indirect costs and consequently total costs [3,36]. Most participants were informally
employed in subsistence farming which makes the opportunity cost for accessing care
substantial considering the income levels. The shorter time spent accessing care in the club
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Socio-economic status
(Asset index quintile)
- 1 (Lowest)
-2
-3
-4
- 5 (Highest)

Location
- Rural
- Urban

Occupation
- Farming
- Small business
- Laborer
- Formal Job

Marital status
- Single
- Married
- Separated/Divorced/
Widow

Education
- None
- Primary
- ≥Secondary

Ref
0.00[-4.06-4.66]
0.00[-5.29-5.29]
2.60[-2.32-7.52]
3.47[-2.41-9.35]

Ref
0.87[-4.44-6.17]

Ref
-0.87[-5.30-3.57]
0.00[-5.59-5.59]
19.9 [7.27-32.6]**

Ref
-3.99[-8.80-0.82]
-1.39[-6.54-3.77]

Ref
-0.00[-3.86-3.86]
15.6 [7.56-23.7]***

Ref
-0.00 [-3.43-3.43]

Ref
-0.00[-3.67-3.67]

Sex
- Female
- Male

Age
- ≤42 yrs.
- >42

Clinic

Variables

Ref
-0.00[-1.10-1.10]
0.00[-1.35-1.35]
0.00[-1.16-1.16]
3.47[2.02-4.91] ***
Ref
-0.40[-6.51-5.71]
1.43[-5.55-8.42]
0.14[-6.34-6.63]
1.81[-5.95-9.57]

Ref
-5.91[-12.9-1.06]

Ref
2.93[-2.96-8.82]
7.54[0.24-14.8]*
22.4[5.75-38.9]**

Ref
0.00[-0.94-0.94]
0.00[-1.12-1.13]
-3.47[-7.36-0.42]

Ref
-0.00[-1.23-1.23]

Ref
1.64[-4.80-8.09]
-0.13[-7.01-6.74]

Ref
-0.50[-5.54-4.55]
6.98[-3.65-17.6]

Ref
0.02[-4.49-24.53]

Ref
-1.52[-6.36-3.33]

Clinic

Indirect costs

Ref
-0.00[-1.15-1.15]
0.00[-1.17-1.17]

Ref
0.00[-0.96-0.96]
0.00[-2.02-2.02]

Ref
0.00[-0.83-0.83]

Ref
-0.00[-0.91-0.91]

Club

Coefficient [95% Confidence Interval]

Direct costs

Table 5: Determinants of patient-incurred costs per year, multivariate median regression.

Ref
-1.37[-4.52-1.78]
-0.59[-4.48-3.30]
-0.89[-4.26-2.47]
0.27[-3.90-4.45]

Ref
3.25[-5.66-12.2]
1.77[-8.34-11.9]
9.01[-0.40-18.4]
10.3[-0.90-21.6]

Ref
-5.03[-15.2-5.10]

Ref
1.75[-6.73-10.2]
5.22[-5.46-15.9]
44.2[20.0-68.5]***

Ref
3.09[0.38-5.79]*
1.16[-2.08-4.39]
-1.92[-17.1-13.2]

Ref
-1.21[-4.78-2.35]

Ref
0.65[-8.53-9.84]
-2.03[-11.9-7.82]

Ref
0.34[-7.04-9.79]
20.9[5.47-36.3]**

Ref
3.23[-3.32-9.79]

Ref
0.72[-6.29-7.73]

Clinic

Ref
-0.54[-3.89-2.80]
-0.94[-4.32-2.44]

Ref
0.11[-2.67-2.90]
0.26[-5.75-6.28]

Ref
0.06[-2.32-2.45]

Ref
0.59[-2.03-3.21]

Club

Total costs

Ref
0.57[-3.42-4.55]
-1.12[-6.03-3.79]
0.46[-3.76-4.68]
3.96[-1.29-9.22]

Ref
1.66[-5.15-8.48]
2.31[-5.63-10.2]
7.09[-0.11-14.3]
7.02[-1.58-15.6]

Ref
-1.88[-6.35-2.58] -6.68[-13.0- -0.31]*

Ref
3.53[0.12-.6.95]* 0.47[-5.15-6.09]
0.66[-3.42-4.75] 0.49[-6.41-7.39]
-6.03[-20.2-8.13] 37.5[19.3-55.7]***

Ref
-2.87[-7.07-1.32] -1.67[-8.02-4.67]
-2.37[-6.62-1.88] -1.37[-8.03-5.29]

Ref
1.38[-2.12-4.88] 0.65[-4.55-5.85]
-0.83[-8.19-6.51] 5.73[-5.16-16.6]

Ref
0.54[-2.47-3.55] 0.87[-3.66-5.40]

Ref
2.01[-1.29-5.32] 0.64[-4.30-5.58]

Club

Difference in total costs
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-0.87[-7.46-5.72]

Legend: *p<0.05; **p<0.01; ***p<0.001

Insurance

Ref
0.00[-6.60-6.60]
0.00[-6.96-6.96]

Ref
-2.08[-9.05-4.89]
-2.08[-9.40-5.23]

Number of visits
-4
-6
- 12

Clinic

Years on ART
- ≤ 1 year
- 1 – 5 years
- > 5 years

0.00[-1.64-1.64]

-4.02[-8.99-0.95]

Ref
2.24[-0.37-4.84]
1.66[-2.31-5.64]

-3.30[-12.1-5.46]

Ref
1.50[-7.09-10.1]
6.51[-2.56-15.6]

Ref
-7.66[-17.6-2.27]
-7.17[-17.2-2.85]

-13.3[-25.9- -0.72]*

Ref
0.73[-11.9-13.3]
2.49[-10.8-15.8]

Ref
-2.36[-15.7-10.9]
-0.58[-14.6-13.4]

Clinic

Clinic

Club

Total costs

Indirect costs

Ref
Ref
-6.94[-10.4- -3.48]*** -1.19[-10.3-7.89]
-6.94[-10.4- -3.45]*** -2.68[-12.2-6.85]

Ref
0.00[-0.90-0.90]
0.00[-1.38-1.38]

Club

Coefficient [95% Confidence Interval]

Direct costs

Variables

Table 5: Continued.

-5.87[-11.8-0.10] -4.97[-13.8-3.89]

Ref
1.76[-1.52-5.04] 6.98[1.46-12.5]**
0.99[-4.02-6.01] 12.2[5.60-18.8]***

Ref
-2.27[-14.8-10.3] -9.46[-20.1-1.19]
-3.39[-16.1-9.27] -10.5[-21.4-0.50]

Club

Difference in total costs
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compared to the clinic, that is travel time and time spent during service, is also reported
by similar interventions [32,37,38] and directly links the significantly lower income loss
seen among club participants compared to the clinic. Minimal disruption of time spent
in income-generating activities resonates across studies on community ART delivery
[35,39,40]. Similarly, income loss due to illness as revealed in our study is reported in
other studies [3,41].

The frequency of visits is another consideration defining patients’ preferences. Although
applying similar recruitment criteria, more visits observed among clinic participants in our
study likely reflect the difference in the discretion of clinicians and clients in determining
the next clinic visit for clinic and club participants respectively. There were more clients
who had been less than two 2 years on ART attending the clinic. These clients tend to have
scheduled visits more often which could have contributed to the trend. In our study, stable
patients chose the service delivery model that suited their situation, for example despite
the cost-saving benefits of clubs, more men willingly chose to remain in clinics. As such, our
results reflect the estimated financial consequences of these choices. Other service delivery
models, for example, six-monthly appointments with reduced frequency of clinic visits by
increasing months between ART refills may reduce patient incurred costs further. However,
preference for this model still varies showing the complexity of preferences [42-44].
Evidence shows that transportation and distance to health facilities contribute to
catastrophic expenditure among PLHIV [3,45]. Adopting a benchmark of >10% of household
income to define catastrophic expenditure has been widely used in other studies [3,46,47].
Our finding that the proportion of participants experiencing catastrophic expenditure was
modest (i.e. 90% of study participants and mirrors the status of health insurance coverage
in Tanzania which was estimated at 15% (7% – national scheme and 8% – community
scheme) in 2014 and 2015 [48,49].

The trend observed in the distribution of medical expenditures across SES is common in
contexts where services are free, such as our study setting. While the poorest in the population
appear to have fewer medical costs, this could be interpreted more accurately to reflect the
lack of means rather than need. In the face of poverty and the absence of an insurance scheme,
options not included in the formal health sector are more likely to be explored.
Our findings should be interpreted in light of some limitations. First, the observational nature of
our study design implies that some unobserved factors may have influenced our estimates and
confounded our findings. We, however, controlled for basic demographic and socio-economic
factors commonly known to influence patient costs in other observational studies. Second,
though we included the money costs of seeking care in between scheduled appointments,
we did not include the time costs. Given that most participants report minimal direct cost
expenditure due to utilizing the free ART services, we believe our estimates represent the
study population fairly. Thirdly, we obtained indirect costs by asking participants to recall
212
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expenses incurred in the past six months which posed a risk of recall and measurement
biases. The gold standard for estimating income loss, leisure time, and its value is through
a consumption expenditure questionnaire [50]. In this setting, as in many real-world
situations, it was not possible to conduct such a questionnaire. Our choice of method may
have overestimated the value of time if patients attend clubs or clinics when they would
not be working. However, these services are mostly available during working hours,
so our bias may be limited. Our study compares among stable ART patients alone and
results may not necessarily apply to other HIV patients. Our estimates will nonetheless
be useful for predicting costs for other patient types who utilize services more frequently.
The clinics used in our study being funded by the catholic mission likely influenced the
minimal direct costs observed among participants and may therefore not be generalizable
to public clinics which are not funded as well. However, in Tanzania, nearly 15% of HIV
services are delivered by faith-based organizations for which this study can be considered
representative [51].

Conclusions

Our study reveals that stable ART patients accessing clinic-based services incur three
times more costs, direct and indirect when compared with club-based patients. The
main cost drivers include transportation and temporary caregivers for direct costs,
whereas for indirect costs income loss due to time spent accessing care (both travel and
waiting time) was the main driver. Among clinic participants, higher direct costs were
associated with higher education and formal employment while among club participants,
they were associated with higher SES. Higher indirect costs were associated with formal
employment among clinic participants and with higher income levels for both clinic and
club participants. Our study, therefore, supports evidence that club-based care is beneficial
to reducing costs and improving access to ART services, especially in rural Tanzania.
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Supplementary files
Supplementary Table S1: Bivariate analysis showing mean direct, indirect, and total costs per year (2019 USD)
by participants characteristics irrespective of service delivery model
Direct costs

Indirect costs

Total costs

Mean costs (SD)
mean diff [CI]

mean diff [CI]

Sex
- Female
- Male

Items

7.66 [14.8 ] -2.90[-5.80-0.00]
10.6 [22.6]

15.7 [34.8] -0.74 [-5.97-4.49]
16.5 [26.5]

Education
- None
- Primary
- ≥Secondary

17.1[25.6]
13.2 [23.3] Ref
5.13 [10.3] Ref
21.7[33.0]
9.47 [19.5] 4.34[1.08-7.59]** 15.8 [32.8] 2.59 [-3.27-8.45]
15.6 [23.6] 10.5[3.91-17.1]** 33.9 [48.8] 20.7[8.29-33.2]** 36.6[42.7]

Age
- ≤42 yrs.
- >42

8.71 [17.5] -0.03[-2.84-2.78]
8.71 [18.6]

Marital status
10.4 [17.5] Ref
- Single
8.23 [17.9] -2.18[-6.12-1.76]
- Married
8.66 [18.8] -1.75[-6.02-2.52]
- Separated/
Divorced/Widow

Occupation
- Farming
- Small business
- Laborer
- Formal Job

8.84 [19.4]
8.83 [17.3]
5.66 [9.45]
23.8 [33.7]

Ref
-0.01 [-3.56-3.54]
-3.18 [-8.06-.1.70]
15.0[2.25-27.8]*

Income level
7.88 [18.5] Ref
- <100,000
- >100,000-300,000 9.29 [14.8] 1.41 [-1.85-4.67]
11.2 [21.4] 3.29 [-0.85-7.43]
- >300,000
Location
- Rural
9.11 [19.8]
- Urban
7.34 [7.34]
Socio-economic status
- 1 (Lowest)
5.45[14.6]
-2
8.00[14.1]
-3
10.0[27.1]
-4
9.99[18.6]
- 5 (Highest)
11.9[17.9]

Ref
1.77 [-1.63-5.17]

Ref
2.54[-1.53-6.62]
4.57[-0.16-9.31]
4.53[0.37-8.69]*
6.42[2.29-10.5]**

Years on ART
- ≤ 1 year
- 1 – 5 years
- > 5 years

8.66 [13.0] Ref
8.58 [17.8] -0.08 [-7.09-6.94]
8.66 [18.5] 0.00 [-7.14-7.14]

Insurance
- Yes
- No

9.36 [16.3] Ref
8.75 [18.3] 0.67 [-4.48-5.81]

Number of visits
-4
-6
- 12
Club
- Clinic
- Club

16.1 [30.0] 0.15 [-4.92-5.23]
15.9 [33.9]

mean diff [CI]
18.6[26.0]
26.1[40.3]

-7.54[-12.7- -2.40]**

21.7[31.4]
20.9[32.9]

0.68[-4.31-5.68]

15.9 [26.6] Ref
16.7 [29.1] 0.85 [-6.35-8.04}
14.9 [38.9] -0.98 [-8.82-6.84]

24.7[34.1]
22.5[32.5]
17.6[30.3]

Ref
-2.18[-9.18-4.81]
-7.09[-14.7-0.49]

Ref
-1.25 [-7.32-4.81]
-2.74 [-11.0-5.52]
-15.5 [-7.57-38.5]

22.1[35.1]
21.4[30.0]
18.4[20.4]
51.9[61.0]

Ref
-0.62[-7.02-5.77]
-3.68[-12.5-5.11]
29.8[6.85-52.8]*

17.4 [34.1] Ref
10.4 [20.5] 7.02[0.74-13.3]*

23.4[35.0]
14.0[17.0]

Ref
9.36[3.34-15.4]**

19.9 [34.8] Ref
14.4 [26.6] -5.52[-17.6-6.52]
17.1 [35.4] -2.82 [-15.1-9.42]

26.7[34.2]
20.6[29.3]
21.7[35.3]

Ref
-6.11[-18.6-6.39]
-4.96[-17.7-7.76]

27.9[36.6]
20.7[31.7]

Ref
7.19[-1.95-16.3]

16.6 [35.0]
15.3 [25.0]
13.8 [18.4]
32.1 [35.2]

Ref
4.57[-1.22-10.4]
19.5[7.79-31.2]**

16.3[32.5]
10.3 [28.1] Ref
19.0 [35.1] 8.69[3.12-14.3]** 22.6[22.7]
38.5 [32.4] 28.2[20.4-35.9]** 40.1[38.7]

Ref
6.36[0.72-11.98]*
23.8[16.7-30.9]**

13.7 [30.7]
14.3 [29.4]
13.9 [19.5]
18.5 [38.4]
20.2 [35.7]

Ref
3.44[-3.82-10.7]
6.37[-2.01-14.8]
7.26[-0.16-14.7]
10.5[3.14-17.9]**

Ref
0.55 [-6.81-7.92]
0.21 [-8.39-8.81]
4.79 [-2.71-12.3]
6.49 [-1.08-14.1]

16.3[27.9]
19.8[27.9]
22.7[38.6]
23.6[33.9]
26.9[34.9]

4.93 [12.7] Ref
6.84 [17.9] Ref
10.4[17.7]
9.07 [17.6] 4.13[0.72-7.52]* 17.1 [31.5] 10.2[4.14-16.3]** 23.2[34.5]
12.1 [23.1] 7.15[3.04-11.3]** 23.8 [41.6] 16.9[9.58-24.3]** 28.8[35.7]
22.7 [37.8] Ref
15.3 [31.3] 7.31 [-2.02-16.6]

11.6 [21.0] Ref
20.9 [36.7] Ref
4.17 [10.7] 7.49[4.67-10.3]** 8.23 [20.1] 12.6[7.53-17.8]**

32.2[45.7]
12.4[25.2]

Ref
12.8[6.83-18.8**]
18.4[11.2-25.6]**

Ref
19.7[13.4 – 26.1]**

Table S1 highlights the bivariate associations of direct, indirect and total costs incurred per year by participant
characteristics. The costs presented are the mean annual costs with standard deviation and the difference in mean
annual costs with confidence intervals
Legend:
bold = coefficients with significant p values; * = p values < 0.05 ; ** = p values < 0.01; ***=p values <0.001Mean
diff = Difference in mean costs
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6.70 (42.5)
7.91 (33.9)
6.59 (17.9)
29.5 (76.4)

5.15 (29.7)
2.82 (29.4)
8.07 (57.6)
10.0 (36.2)
13.2 (33.8)

Occupation
- Farming
- Small business
- Laborer
- Formal Job

Socio-economic status
- 1 (Lowest)
-2
-3
-4
- 5 (Highest)

Location
- Rural
- Urban

7.80 (41.2)
6.60 (18.5)

Marital status
- Single
9.77 (34.4)
- Married
8.28 (36.5)
- Separated/Divorced/Widow 5.33 (37.5)

4.15 (20.8)
7.75 (39.0)
19.6 (47.5)

7.68 (37.0)
7.69 (36.6)

6.84 (29.1)
8.14 (47.2)

3.01[-3.67-9.69]
-0.49[-14.4-13.4]
-1.87[-9.24-5.50]
0.77[-6.64-8.17]

5.69[-1.34-12.7]

0.76[-7.40-8.93]
1.66[-4.14-7.47]
-18.2[-42.9-6.58]

7.23[-0.52-15.0]
7.99[-0.20-16.2]

-2.79[-7.69-2.11]
-17.3[-31.4- -3.13]*

0.95[-3.90-5.80]

0.22[-7.81-8.24]

10.7 (62.6)
10.7 (61.2)
8.02 (41.2)
20.4 (74.8)
14.5 (71.3)

13.2 (71.2)
7.52 (41.0)

14.0 (76.2)
11.7 (48.9)
15.2 (33.7)
34.2

8.88 (53.6)
13.7 (59.6)
12.7 (77.5)

14.6 (46.5)
11.6 (65.8)
13.9 (107.4)

13.6 (63.4)
12.3 (67.1)

13.9 (69.5)
10.4 (55.1)

Mean diff
(SD)

Mean diff
(SD)
Coeff [CI]

Indirect costs

Direct costs

Education
- None
- Primary
- ≥Secondary

Age
- ≤42 yrs.
- >42

Sex
- Female
- Male

Items

-0.57[-13.2-12.0]
-0.70[-12.7-11.3]
-7.85[-20.4-4.73]
-3.22[-18.5-12.1]

10.2[-0.99-21.4]

4.54[-4.39-13.5]
-3.33[-13.6-6.98]
-32.5[-65.4-0.39]

-1.71[-13.3-9.88]
-1.96[-15.4-11.5]

2.78[-6.71-12.3]
8.24[-38.3-54.8]

8.47[-0.58-17.5]

1.71[-10.3-13.7]

Coeff [CI]

15.7 (75.1)
13.5 (70.9)
16.2 (82.8)
29.0 (86.6)
27.2 (88.7)

20.5 (89.0)
13.6 (50.9)

20.6 (95.4)
19.3 (68.1)
21.8 (37.2)
62.0

18.0 (70.3)
21.4 (77.1)
18.2 (91.4)

18.5 (54.2)
19.0 (83.6)
32.9 (125.4)

20.6 (79.0)
20.0 (83.8)

20.3 (78.2)
18.4 (85.3)

Mean diff
(SD)

Total costs

Ref
3.23[-11.8-18.3]
-1.48[-22.8-19.8]
-9.39[-25.5-6.75]
-2.03[-20.9-16.9]

Ref
15.4[0.82-29.9]*

Ref
3.55[-9.05-16.2]
-2.87[-15.3-9.34]
-53.2[-99.9- -6.55]*

Ref
5.12[-11.4-21.7]
6.18[-11.6-23.9]

Ref
-0.18[-11.5-11.2]
-9.05[-61.6-43.5]

Ref
9.36[-1.87-20.6]

1.73[-14.4-17.9]

Coeff [CI]

Supplementary Table S2: Multivariate Linear regression showing difference in mean costs per year (2019 USD) between clinics and clubs by participants characteristics
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11.9 (31.4)
7.11 (36.8)

3.30 (34.6)
7.28 (38.7)
9.39 (58.8)

1.51 (37.4)
7.07 (36.1)
7.74 (36.6)

Mean diff
(SD)

Direct costs

0.22[-8.61-9.06]

-4.33[-10.8-2.15]
-6.67[-15.0-1.67]

-1.32[-8.68-6.04]
-3.61[-11.9-4.65]

Coeff [CI]

7.80 (77.9)
13.2 (63.2)

-11.7[-42.4-18.9]

-9.09[-17.9-0.30]*
-15.5[-29.3- -1.61]*

19.2 (90.4)
20.0 (79.7)

4.45 (63.4)
16.2 (88.6)
26.7 (132.8)

2.70[-16.00-21.4]
-0.24[-20.7-20.2]

17.9 (98.2)
10.3 (54.3)
14.1 (70.0)

1.32 (48.4)
9.45 (71.0)
16.8 (107.6)

Coeff [CI]

Mean diff
(SD)
19.5 (101.6)
16.6 (68.8)
22.1 (87.8)

Total costs
Mean diff
(SD)

Indirect costs

Ref
-10.6[-44.7-23.5]

Ref
-13.2[-24.6- -1.71]*
-21.4[-37.6- -5.25]**

Ref
1.71[-16.3-19.7]
-3.79[-24.2-16.6]

Coeff [CI]

Table S2 highlights the multivariate association estimates of the difference in mean costs (i.e. direct, indirect and total costs incurred per year) between clinics and clubs by
participant characteristics. The estimates presented are the coefficients with confidence intervals showing the strength of association between each cost type and each participant
chahracteristic.
Legend:
bold = coefficients with significant p values; * = p values < 0.05 ; ** = p values < 0.01; ***=p values <0.001

Insurance
- Yes
- No

Number of visits
-4
-6
- 12

Years on ART
- ≤ 1 year
- 1 – 5 years
- > 5 years

Items

Supplementary Table S2: Continued.
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Supplementary Table S3: OAXACA decomposition showing the percentage of variations in Total costs per year
(in 2019 USD) attributable to participants characteristics

Summary of decomposition results:
Variation due
to participants
characteristics

Variation due to
coefficients

Variation due to
interaction

Unexplained variation

Explained variation

% unexplained

% explained

0,719

4,8%

12,427

83,4%

1,751

11,8%

0

14,178

0,719

95,2

4,8

1

% of variation in total costs attributable to differences in
participant characteristics included in the regression model across
intervention groups

% of variation in total costs attributable to differences
unexplained by differences in participant characteristics included
in the regression model e.g. due to effect of the intervention

% of variation in total costs attributable to an interaction of the effect
of participants characteristics and intervention effect

0,5

12,427 13,302

2,47

83,4

16,6

1,595

89,3

10,7

0,636

*

13,064

9,303

1,834

5,594

87,7

62,4

12,3

37,6

Table S3 shows the results of the OAXACA decomposition which highlights the percentage of variation seen in total
costs incurred by participants per year which is attributable to participants characteristics or to the service delivery
model. The estimates presented in the second part of the table highlights differences in percentage variation explained or
unexplained by participants characteristics. Column ‘0’ shows the Oaxaca decomposition which places the interaction in
the unexplained part, while in column ‘1’, the interaction is placed in the explained part. Columns ‘0.5’ and ‘0.636’ shows
the results of other decomposition types namely, ‘Cotton’ and ‘Reimer’ decompositions while column ‘*’ highlights the
‘Neumark’s’ decompossiton, which uses coefficients from the pooled regression. Which ever decomposition is considered,
participants characteristics explain a smaller percentage of the variation seen in mean total costs.
Supplementary Table S4: Annual household income and Medical expenditure in 2019 USD, Opportunity costs per
visit and catastrophic expenditure per household
Household income per year mean(SD)

Clinic (N=390)

Club (N=251)

p-value

- Main income
- Additional income
- Total household income

Medical care expenditure per year

873.2 (2285.6)
505.5 (603.3)
1069.9 (2402.1)

698.0 (976.9)
378.5 (508.1)
816.6 (1001.1)

175.2[-124.4-474.7]
127.0[-58.2-312.2]
253.4[-60.6-567.4]

- Direct cost
- Indirect cost
- Total expenditure

11.7 (21.0)
20.9 (36.7)
31.8 (45.4)

4.17 (10.7)
8.23 (20.1)
11.9 (24.5)

7.49 [4.67 – 10.30]***
12.6 [7.53 – 17.8]***
19.7 [13.4 – 26.1]***

Opportunity costs
- Income loss per visit
- Income loss per visit ^(Drummond)
- Difference in income loss

Catastrophic expenditure (n, %)

1.68 (2.57)
1.65 (2.51)
0.02 (0.53)

0.81 (1.43)
0.76 (1.28)
0.04 (0.54)

0.87[0.51-1.23]***
0.89[0.55-1.23]***
-0.02[-0.01-0.07]

Proportion with medical expenditure
- >5% of household income
- >10% of household income
- >20% of household income

92, 23.6
42, 10.8
23, 5.90

23, 9.16
13, 5.18
5, 1.9

21.589***
6.083
5.576*

Table S4 shows household income and medical expenditure per year and opportunity costs, highlighting the differences
between clinic and clubs. The percentage of households experiencing catastrophic expenditure when using the
benchmarks of 5%, 10% and 20% of household income are also presented showing the difference between clinic and
clubs. All incomes and costs are presented in USD.
Legend: ^Drummond method assigns the minimum wage to participants who are not employed. We assigned a monthly
income of 100,000TZS to all participants who are unemployed to capture the values for activities forgone such are Family
care/Child care. The value per productive hour was calculated on that basis and used to assess income loss per visit; p
values *< 0.05 ; ** = p values < 0.01; ***=p values <0.001
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Location
- Rural
- Urban

Years on ART
- ≤ 1 year
- 1 – 5 years
- > 5 years

#Income level monthly
- <100,000
- >100,000-300,000
- >300,000

Occupation
- Farming
- Small business
- Laborer
- Formal Job

Marital status
- Single
- Married
- Separated/Divorced/Widow

Education
- None
- Primary
- ≥Secondary

Ref
10.4[5.25-15.6]**

Ref
-7.28 [-15.6-1.07]
-7.28 [-15.9-1.33]

Ref
5.20[1.26-9.15]*
9.11[3.87-14.3]**

Ref
5.20[-0.41-9.99]*
2.60[-4.14-9.35]
26.0[10.9-41.1]**

Ref
-6.94[-10.3--3.56]**
-0.69 [-4.44-3.05]

Ref
0 [-3.38-3.38]]
15.6[9.08-22.1]**

Ref
0 [-3.60-3.60]

Ref
0 [-3.97-3.97]

Sex
- Female
- Male

Age
- ≤42 yrs.
- >42

Clinic

Items

Coefficient (95% CI)

Direct costs

Ref
9.49[6.64-12.3]**
32.7[28.9-36.5]**
Ref
0.95 [-5.19-7.09]
1.44 [-4.90-7.77]

Ref
3.47[2.73-4.21]**

Ref
-6.94[-10.1- -3.81]**
-6.94[-10.1- -3.79]**

Ref
-0.38 [-4.82-4.04]

Ref
3.68[0.99-6.36]*

Ref
-2.07[-13.3-9.12]
-2.67[-13.9-8.57]
Ref
0.69[-11.4-12.8]
2.13[-10.3-14.6]
Ref
-2.66 [-8.56-3.23]
-3.29 [-9.22-2.62]

Ref
-0.57[-8.71-7.56]

Ref
3.82[1.63-6.01]**
9.09[6.49-11.7]**
Ref
15.6[9.96-21.2]**
41.8[34.1-49.3]**
Ref
3.49[2.18-4.79]**
7.35[5.80-8.89]**

Ref
0.81 [-0.76-2.39]

Ref
5.26[2.21-8.32]**
0.45[-3.55-4.46]
-2.11[-15.8-11.5]

Ref
-1.52[-5.79-2.74]
-1.16[-5.63-3.30]

Ref
4.31[1.17-7.44]**
-0.34[-7.24-6.55]

Ref
-0.87[-3.69-1.96]

Ref
-0.06[-3.01-3.14]

Club

Ref
5.09[-1.90-12.1]
11.1[-1.23-20.9]*
60.4[38.3-82.5]**

Ref
3.42[2.05-4.79]**
1.06 [-0.74-2.85]
-1.09 [-7.22-5.02]

Ref
0 [-0.31-0.31]
0 [-0.37-0.37]

Ref
0 [-0.75-0.75]
0 [-0.99-0.99]
0 [-3.37-3.37]

Ref
-3.55[-11.6-4.49]
-5.27[-14.2-3.65]

Ref
-3.34[-3.47-10.1]
22.9[9.72-36.0]*

Ref
0.35 [-1.67-2.37]
-0.03 [-2.35-1.87]

Ref
3.65 [-0.22-7.51]
5.89[0.45-11.3]*
22.0[9.81-34.2]**

Ref
3.12 [-0.61-6.85]
0 [-4.14-4.14]

Ref
2.17[0.39-3.94]*
0.32 [-3.58-4.23]

Ref
3.56[-2.20-9.33]

Ref
-0.81 [-2.31-0.68]

Ref
-0.97 [-4.85-2.90]
10.6[3.07-18.1]**

Ref
0 [-0.68-0.68]
0 [-0.71-0.71]

Ref
0 [-0.97-0.97]
0 [-2.02-2.02]

Ref
-2.36 [-5.24-0.52]

Ref
0.76[-0.77-2.30]

Ref
0.49 [-2.69-3.67]

Ref
2.13[-3.80-8.06]

Clinic

Club

Clinic

Ref
0 [-0.83-0.83]

Ref
0[-0.92-0.92]

Club

Total costs

Indirect costs

Supplementary Table S5: Bivariate median regression showing factors associated with direct, indirect, and total costs per year (2019 USD) incurred by participants
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222
0 [-1.66-1.66]

Ref
0 [-0.68-0.68]
0 [-0.82-0.82]
0 [-0.65-0.65]
3.47[2.81-4.13]**

Ref
0 [-3.91-3.91]
0 [-4.46-4.46]
7.28[3.14-11.4]**
10.4[6.33-14.5]**

Ref
0 [-0.68-0.68]
0 [-1.08-1.08]

10.4[2.92-17.9]**

Ref
0 [-7.89-7.89]
0 [-8.31-8.31]

Ref
-0.44[-5.17-4.29]
-0.15 [-5.54-5.25]
2.55 [-2.47-7.58]
3.56 [-1.38-8.49]

-0.15[-5.74-5.44]

Ref
2.67 [-3.73-9.06]
7.52[0.78-14.3]*

Indirect costs

Ref
-1.44 [-3.78-0.89]
-0.45 [-3.27-2.36]
-0.03 [-2.28-2.22]
0.69 [-1.57-2.95]

2.49 [-0.05-5.04]

Ref
1.75*[0.17-3.32]
2.83*[0.32-5.34]

Ref
1.76[-5.35-8.87]
2.63[-5.49-10.7]
12.5[4.97-20.1]**
13.4[6.01-20.9]**

7.81[-2.45-18.1]

Ref
2.84[-9.97-15.6]
7.25[-6.24-20.7]

Total costs

Ref
-1.81[-5.81-2.20]
-1.87[-6.70-2.95]
0.28[-3.57-4.14]
2.49[-1.38-6.37]

1.56[-3.49-6.61]

Ref
4.30[1.51-7.09]**
4.28[0.05-8.72]*

Table S5 presents the results of the bivariate analysis showing associations between participants characteristics (in clinics and clubs) and median direct, indirect and total costs in USD.
Legend:
# = <100,000 = ≥43.1; 100,000 – 300,000 = ≥43.1 – 130.1; >300,000 = > ≥130.1
bold = coefficients with significant p values; * = p values < 0.05 ; ** = p values < 0.01; ***=p values <0.001

Socio-economic status
(Asset index quintile)
- 1 (Lowest)
-2
-3
-4
- 5 (Highest)

Insurance

Number of visits
-4
-6
- 12

Direct costs

Coefficient (95% CI)

Supplementary Table S5: Continued.
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Progress towards attaining the Global HIV 90-90-90 target varied widely across countries
with many still missing the mark by the end of 2020 (1). Political commitment, effective
people engagement, and the use of evidence-based approaches like Test & Treat (T&T)
and differentiated service delivery (DSD) contributed to the success of countries that
succeeded. DSD could be optimized in sub-Saharan African (SSA) countries by harnessing
the high acceptability of the strategy if global targets are to be realized (2–4). This chapter
highlights the main findings of studies in this thesis, discussing them hand in hand with
the global context in HIV prevention and the relevant evidence in the research area.

Main findings

The focus of this PhD research was to gain insights from both client and provider
perspectives to optimize the implementation of a DSD strategy. To do this, the four
main objectives in this thesis were considered i.e. identifying the supply- and demandside barriers that clients face as they navigate the HIV treatment cascade to access
care; providing a general overview of DSD interventions, and their sustainability while
giving a detailed description of ART clubs; assessing the quality of DSD care compared
with standard clinic-based care from patients’ and providers’ perspectives, and lastly,
estimating the impact of DSD ART club intervention on patient-related outcomes such as
quality of life, and patient-incurred costs compared to standard clinic-based care.
Firstly, the barriers clients face along the HIV care cascade due to the way services are
provided by the health system were identified in a patient pathway analysis (PPA). The
main barriers were in the areas of access to HIV testing, diagnostics, and antiretroviral
therapy (ART). Missed opportunities that occurred as a result of the misalignment of clients’
health-seeking behavior and service availability were quantified and revealed major gaps
in HIV diagnostic access. Optimizing every client’s contact with the health system, whether
public or private sector, after HIV testing through an optimized distribution of services
and effective linkages can potentially expand access to HIV services.
Secondly, various DSD models currently implemented in SSA were outlined and factors
supporting their likelihood to be sustained were described. These include the model design,
conducive external environment, and effective engagement of stakeholders. Differences
in context, political commitment, health system organization, resource availability, DSD
design, and stakeholder engagement could influence what DSD type is preferred or likely
to sustain in each setting.

Thirdly, the quality of care provided in the ART club DSD intervention evaluated was not
found to be inferior to standard clinic-based care. Findings from this study highlighted that
the quality of care in the ART clubs led primarily by community health care workers (CHW),
was not compromised. However, clients’ perspective about the quality of care received was
reflective of the value placed on the benefits individually derived from the options available
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and the ability to choose whichever they preferred. Conversely, the ease of service delivery
informed healthcare workers’ (HCW) perspectives about the quality of care.

Lastly, while not compromising the quality of life of clients, ART clubs provided cost-savings
to patients in terms of time and money, compared to clinic-based care.

Objective 1: Supply- and demand-side barriers clients face as they navigate the HIV treatment cascade

The pathways that clients navigate to access care and the hurdles they face differ depending
on whether the care required is acute or chronic. We highlight the barriers that clients
encounter as they navigate the health system to access HIV services in part I of this thesis to
put the issue in context. These barriers (supply- and demand-side) exist at different points
along the HIV care continuum from testing through ART treatment to viral suppression
(5). Before the adoption of WHO’s test & treat and DSD recommendations, the treatment
guidelines in many SSA countries including Tanzania, recommended only clinic-based HIV
service delivery. In 2017, the treatment guidelines in Tanzania adopted the DSD strategy,
restricting its implementation by formally trained healthcare workers i.e. doctors,
clinical officers, and nurses (6). Limiting the role of CHW to promotion and preventive
services posed a barrier to DSD implementation given the already inadequate number of
trained HCW and the fact that many DSD models were led by lay workers. It also reflects
a reluctance to recognize or formalize the expanding roles that CHW have been known to
play in many health interventions including HIV.
Additionally, most HIV programs in SSA depend heavily on external funds, the largest
donors being the United States President’s Emergency Plan for AIDS Relief (PEPFAR) and
Global Fund (7). Donor funds facilitated the scale-up of services to facilities across many
African countries. The fact that these services are also provided free of charge at the point
of service increased access to many PLHIV residing in rural areas such as was observed in
the PPA study presented in Chapter 2 of this thesis (8). Despite being provided free, HIV
services are fraught with many supply-side (health system-related) challenges related to
the poor organization and coordination of the health systems. These include inadequate
poor distribution of health facilities, usually with urban centers having more facilities
than rural areas, quantity, and quality of healthcare workers, inefficient supply chain
systems, and fragmented health information systems. Missed opportunities for providing
HIV-related services to clients revealed in the PPA are also common in other parts of the
continent e.g. in the area of ART initiation among pregnant women, HIV testing among
out-patients (9–12).
Demand-side barriers entail client-related issues which hinder the uptake of services where
they exist e.g. socio-cultural beliefs, stigma, socio-economic circumstances, etc (13). Clientrelated barriers to care access are multi-factorial and vary depending on context. Evidence
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from studies in this thesis and the literature agree that these include, the preferences of
clients on where to seek healthcare, educational and socio-economic level, prevailing sociocultural belief, stigma, previous experience with the health system, distance to the nearest
health facility, among others (14–16). Overcoming these barriers to improve treatment access
is a major motivation behind strategies such as decentralization, and more recently DSD.

Objective 2: Overview of DSD interventions, their sustainability and,
ART clubs

DSD is a patient-centered care (PCC) strategy that prioritizes the needs of patients in
the care delivery process while also considering the health system constraints (17). The
patient-centered focus of DSD aligns with the current direction of the health systems in SSA
as they transition from acute care to chronic care delivery (18). By introducing flexibility in
terms of who provides care, where care is provided, how frequently care is provided, and
what care package is provided, DSD simplifies care delivery. Such flexibility contributes
to making services more appealing and accessible, which can be tailored to target specific
subpopulations like men and adolescents, thereby increasing the probability of adherence
and retention (19). Many DSD interventions types exist and they continue to evolve.

Chapters 3 and 4 provided an overview of DSD interventions implemented in SSA the most
common types including ART clubs, and Community ART groups (20,21). The DSD type
which is available or preferred in any setting depends on both the prevailing health systems
challenge and the socio-cultural environment. For example, Community ART groups appear
to thrive in rural areas where the distance to health facilities is long, while Community
drug distribution points are well accepted in urban centers (22–25). Others like ART clubs
appear to thrive anywhere (26–28). As many of the HIV programs are set up as vertical
systems, DSD interventions are implemented against this background which raises interest
about their sustainability. Chapter 4 presents findings from the exploration of the complex
concept of sustainability regarding the DSD strategy in SSA. The results suggest that DSD
interventions are potentially sustainable with some investments still required in the areas
of local funding and in engaging all relevant stakeholders (21). Rasschaert et al., in a related
study where they evaluated the sustainability of Community ART groups, arrived at a
similar conclusion. They additionally, emphasized the necessity for proper human resource
planning to manage the intervention as it is being scaled up (29).
The current situation where most HIV programs in SSA are funded by external donors
raises doubts about the sustainability of the funding. Developing responsive health
systems with the capacity to support the implementation of DSD options as they evolve,
will require a more stable funding situation (30). Evidence suggests a low cost for the
scale-up and implementation of DSD both for clients and the health system which supports
the sustainability of the service provided there is financing available (31–33). Integrated
funding mechanisms that advance the Universal Health Coverage (UHC) agenda are
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advocated to enhance the sustainability of the funding (30,34). These could include (1)
bi-and multi-lateral donors like PEPFAR and The Global Fund to continue engagement in
the medium term (35), (2) strategic private sector partnerships to be set up, for example
with profit and non-profit organizations e.g. Abbot, Phones for life, Riders for life, MSF,
with expertise and/or resources to provide services in hard-to-reach areas in many
countries (36), (3) complimentary private sector funding mechanisms to be added e.g.
philanthropy, special VIP clinics, or HIV insurance (for those who are willing to pay)
(37–39), (4) subsidized pricing of health commodities (commodity social marketing) e.g.
condoms, being available and targeted at reaching the poor, (5) issuing vouchers to the
poor to improve the uptake of targeted services and, (6) the introduction of special taxes
on selected products to boost domestic HIV funding (37,40–42).
The ART club intervention evaluated in this thesis was implemented in rural Tanzania and
showed promising results(43) (QoC paper ref). Born mainly out of the need to decongest
the increasing crowdedness of the ART clinic, the ART clubs by MSF in Khayelitsha,
South Africa, were among the earliest DSD interventions implemented (44,45). Good
patient-related outcomes in terms of retention, viral suppression, and cost-effectiveness
were documented from that pilot (46,47). Additionally, patients cite time-savings and
convenience frequently among reasons for the acceptance of the intervention (3,48). The
intervention has since been brought to scale in South Africa, and also adopted across other
SSA countries (49–52). Apart from Community ART groups, another DSD intervention
implemented widely in Mozambique and Zimbabwe(4,24,53), a large portion of the evidence
in the literature about DSD is contributed by ART club interventions. With the adoption
of the T&T strategy in SSA guaranteeing the increasing number of patients needing ART
services, the roll-out of more DSD interventions, especially ART clubs is imminent.

Objective 3: Quality of DSD care compared to clinic-based care from
patients’ and providers’ perspectives

10

Organizing healthcare to include service delivery out-of-clinic in a health system designed
to provide clinic-based care necessitates additional management structures i.e. staff,
logistics, and information. Evidence shows that as more clients participate in available
DSD models, the role of preparing, packaging drugs, counseling, tracking, and documenting
involved in these services becomes substantial. Relying on existing clinic staff to manage
these processes alongside their regular clinical roles could impact the quality of care
provided (45,54,55). Consequently, the usefulness of CHW in most DSD models is not in
doubt, though their roles are still poorly integrated into many SSA health systems (56–59).
Findings from our Quality of care study affirm the benefits of engaging CHW as they fulfill
the additional tasks necessitated by DSD which frees the regular HCW to maintain routine
clinic-based care with minimal disruption.
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Though not highlighted as an issue in our study setting, ART stock out is acknowledged
as a potential threat to DSD implementation, therefore a reliable supply system has been
cited as a factor contributing to the success of similar interventions in Lesotho and South
Africa (23,28). Given the increased quantities of antiretroviral (2-6 months ART supply)
dispensed to clients at one time, preventing stockouts will require proper ART forecasting
(60,61). Relatedly, orchestrating harmony in the entire health system can only be achieved
through a reliable data management system. The existing data management systems in
many SSA countries do not capture adequately the client’s participation in available DSD
options (62). However, there is evidence of the increasing availability of electronic health
information systems in many parts of SSA which will be essential as more PLHIV access
DSD (63). Such systems must be sensitive enough to keep track of PLHIV as they move
through the health care services and provide early alerts about missed appointments and
unusual laboratory test results (64–67).

To remain relevant, DSD has to continually evolve by drawing on its major strength i.e.
flexibility to meet the diverse needs of PLHIV. A PCC service delivery approach as promoted
by DSD is desirable and will entail adaptations informed by the holistic consideration of
client care needs. Currently, clients are categorized into two broad groups, stable and
unstable. Different DSD groups exist with services packaged to suit members. A familycentered adaptation of DSD is one such advocated option for the African setting (68).
Allowing family members (who have disclosed to each other) to be regarded as a group
while engaging the health system to access services (across the HIV cascade), can reduce
access barriers while fostering a positive experience with the health system. To realize its
full potential, however, ‘family’ must be defined broadly. This way, DSD can be a platform
for engaging men, and adolescents who have difficulty engaging the health system (69–71).

Other adaptations recently proposed to optimize DSD include private sector-based
models (72). Findings from the PPA study in Chapter 2 supports this proposition by
suggesting a potential increase in HIV services access through private sector engagement
(8). The private sector plays a significant role in the delivery of healthcare in many SSA
countries and can be used to reach populations that will not engage the public sector
e.g. key populations like men who have sex with men, sex workers (72). Private sector
DSD options can vary depending on what is feasible and appropriate for each context e.g.
devolving clients who initiate ART from the public sector to continue care in private clinics,
exploring business models for engaging the for-profit private sector for clients who are
willing to pay for some part of their care, engaging community pharmacies as drug pickup points (73,74). Additionally, to ensure uninterrupted access to ART during the COVID
pandemic in 2020, many SSA countries adapted their national guidelines by expanding DSD
eligibility to accommodate children, pregnant women, and those on 2nd line regimen who
were otherwise considered clinically unstable (75). Lessons learned during the pandemic
can be harnessed to formulate DSD models suited for clinically unstable clients. Lastly,
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electronic platforms can be leveraged to develop appropriate DSD adaptations which target
key population groups (76).

Objective 4: Impact of DSD ART club intervention on quality of life, and
patient-incurred costs

In DSD, clients participate actively in their care, increasing a sense of shared responsibility
with HCW. This increased participation is evident across the studies in this thesis.
Benefits that can be expected from client participation include increased autonomy/selfmanagement and capacity for coping with comorbidities (18,77). To be sustainable, the
chronic status of the HIV disease warrants that PLHIV, especially those who are stable on
ART, learn to self-manage their condition. This is especially so in resource-limited settings
where health systems are fragile.

Self-management (SM) entails clients actively adhering to their treatment (in this case,
ART) and monitoring their chronic illness themselves including coping with stigma, with
the support of family and healthcare providers (78,79). Most SM studies among PLHIV
have been guided by the individual and family theory which promotes the evaluation
of the complex concept of SM in three-dimensional areas namely context, process, and
outcome (80). Though results are inconclusive and vary widely depending on the context,
there is evidence that SM interventions which target knowledge-improvement and skills
training among adults are effective for improving outcomes (e.g. coping, self-efficacy,
medication adherence, and social support). These include e-health interventions such as
phone counseling or appointment reminders, and counseling using symptoms management
manuals (81,82). SM studies among PLHIV in SSA are still limited and show that more
innovation is required to optimize SM among women, and adolescents, also with illiteracy,
low income, low self-efficacy, and the lack of disclosure (82,83). Though we did not measure
SM directly, findings from our QoC study show that clients in DSD tended to attend meetings
for drug refill more regularly than clinic-based clients and show comparable outcomes
which suggest good SM (QoC paper ref).

The increased prevalence of non-communicable diseases in SSA raises the concern of
polypharmacy (multiple medications) challenges among PLHIV as they age (84–86).
Relatedly, studies report comorbidities as associated with lower health-related quality of
life among PLHIV (87–89). This was a major motivation behind the push for the inclusion
of a quality of life (QoL)-focused target in the global HIV targets (90). The proposed target
would have added a fourth 90 to 90-90-90 global target which would have required that
90% of PLHIV who are virally suppressed have a good HRQoL. The current call for a more
inclusive PCC for PLHIV by Ehrenkranz et al., termed DSD 2.0, is based on the same premise
(77). DSD 2.0 makes a strong case for providing an integrated package of care inclusive of
other chronic conditions for PLHIV rather than providing only HIV care as currently done
in DSD 1.0. This is to minimize the barriers posed by PLHIV having to navigate different
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pathways to access the complete package of care they require. Leveraging the simplicity
of DSD, to address other health care needs of PLHIV e.g. family planning, Tuberculosis
prevention and treatment, and non-communicable diseases, will likely benefit retention
in care among PLHIV. The WHO, recognizing this, provided a template for implementing
integrated services such as TB, opioid substitution therapy, sexually transmitted infections,
and family planning services alongside DSD in the 2016 guidelines (91). By highlighting
the minimal impact of DSD in its current form on HRQoL among PLHIV, studies in part 4 of
this thesis lend evidence to the call for DSD 2.0 by highlighting potential areas to explore
for further intervention (92)(ref for QoL paper 2). Our findings suggest that adaptations
targeting women or rural dwellers with additional socio-economic interventions may be
necessary to maximize DSD.

In the wake of the COVID-19 pandemic, resilient health systems, responsive to emerging
health needs are required. The need for developing integrated service delivery across
diseases with the capacity to absorb the shocks of unforeseen events cannot be
overemphasized (93). Modeling studies estimated negative outcomes as a result of
disruptions to HIV services caused by the COVID-19 pandemic e.g. increased number of
deaths and loss of life-years, reversal of gains from the past two decades of preventions
of mother to child infection (94,95). Preliminary data indicate that failure to control HIV
infection and restore immune function can lead to the development of COVID-19 variants of
concern (96). This reinforces the call to expedite DSD as a means of improving access to ART
during this emergency (97). The contribution of a flexible service delivery approach such
as DSD in mitigating the magnitude of impact expected is still being assessed. For example,
despite strict lockdown in South Africa, ART provision remained largely uninterrupted,
though HIV testing and ART initiation decreased significantly (98). Similarly, other
countries in SSA reported expanding access to and scaling up DSD options to facilitate
minimal contact with health facilities and therefore exposure to SARS CoV-2 infection for
PLHIV while ensuring minimal disruption in ART provision (99–102).

Strength and limitations of the research methodology

The studies presented in this thesis employed implementation research methodology
which involves multidisciplinary approaches including systematic reviews, mixed-methods
integrating quantitative and qualitative research methods as well as health economic
approaches to patient costing and quality of life. Investigating the impact of the multidimensional DSD strategy required the mix of robust methodologies and research designs
that implementation research allows. By providing structured guidance on how evidence
can be elicited to ensure that healthcare is evaluated in a manner that portrays what is
valuable to patients’, the PPVA framework facilitated the conduct of this research. The
mix of studies proposed by the framework enabled the generation of multi-dimensional
evidence through the lens of PLHIV. To gain a broad understanding of the DSD strategy
conduct in SSA and the sustainability of the interventions implemented so far required
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gleaning the literature to synthesize the evidence concerning various DSD models
implemented in SSA to date. A systematic review enabled the pooling of relevant evidence
to gain insight into which DSD is likely to sustain were and what factors facilitate or hinder
sustainability in SSA. We employed an analytical cross-sectional study design to enable
the comparison of the impact of the DSD strategy with the standard of care which is clinicbased care. The quality of life (Chapters 7 & 8) and patient costing (Chapter 9) studies
benefitted from this study design and highlighted interesting correlations which provide
direction for future research into causality and inspiration for future research into the
more in-depth meaning of our findings. Additionally, conducting quality of life studies
in Chapters 7 & 8, using a generic (EQ-5D-5L) and HIV-specific (FAHI) tool respectively,
enabled us to expose correlations that would otherwise have been missed. By allowing a
blend of both quantitative and qualitative research methods, the mixed-methods quality
of care study, Chapter 6, conducted in this thesis benefitted from an in-depth exploration
of the complex and abstract concept of quality of care from the perspective of both clients
and HCW. The quantitative results were triangulated with the qualitative results to provide
a rich discourse on the perspectives of both clients and HCW in both clinics and clubs. This
enabled the unraveling of supply- and demand-side barriers impacting the quality of care.
Our participatory approach which entailed working with PLHIV and with relevant staff at
the club, facility, regional, and national levels, ensured that the views of major stakeholders
were incorporated in the conduct of all studies presented.

The evidence presented in this thesis must be interpreted in light of some limitations.
As with systematic reviews, the evidence synthesized is limited by the quality of studies
included in the review. Being that majority of the studies included in the systematic review
presented in Chapters 3 and 4 were observational in design, the quality of evidence was
considered low. Nonetheless, the knowledge generated is considered relevant given
the difficulty posed in terms of time and resources to generate high-quality evidence
through the conduct of appropriate clinical trials. The cross-sectional study design of the
studies presented in chapters 6-9 also implies that we are unable to attribute causality
to the findings presented. The correlations revealed however remain relevant to inform
adaptations which could potentially improve the client’s quality of life while also suggesting
the need for more or confirmatory research using other/more robust designs. The data
sources used for the patient pathway analysis in Chapter 1 include already existing and
mostly aggregated data sources, which were collected and collated in different ways and
not necessarily for the conduct of research. Therefore, some data required for the analysis
were missing and in some instances did not have the level of granularity necessary to arrive
at more desirable results. Generally, the studies in this thesis were conducted in SSA where
health systems are burdened with several other diseases, and the findings, therefore, may
not necessarily be generalized to other regions in the world.
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Policy recommendations
The primary purpose for conducting the research presented in this thesis was to generate
evidence useful for guiding the implementation and scale-up of the DSD strategy in
Tanzania. The following recommendations could emerge from this research:

1. Our findings show that DSD is acceptable to PLHIV and that quality of care is not
compromised. A scale-up plan to make the ART club option more widely available could
be suitable to expand the service options of PLHIV. Other DSD options could be piloted
and comparisons made to determine which works best in the different regions.
2. Our research shows that DSD reduces the costs of accessing HIV care for PLHIV living
in rural Tanzania. Lessons learned from DSD to make other health services more
accessible to PLHIV in particular and the people living in rural areas in general.

3. By showing that DSD impacts minimally on quality of life, we also highlight opportunities
that can be explored to improve HRQoL among PLHIV in rural Tanzania specifically, but
also the quality of life among rural dwellers in general.
4. Community health workers (CHW) were instrumental to the implementation of DSD.
An improvement of the structure and inclusion in relevant guidelines formalizing the
expanded roles and responsibilities of CHW could help to establish their roles.

5. The private-for-profit sector could potentially be a partner in HIV services delivery to
increase the chance of reaching PLHIV in Tanzania especially due to the challenge that
will be posed to finding PLHIV as the last mile (5-10%) is approached.

Future research

Further evidence is required to support the implementation of the DSD adaptations and
models being proposed. The literature is still sparse about self-management of HIV care
among PLHIV in a typical rural African setting where a substantial number of PLHIV reside.
Research which identifies community capital and interventions which can be leveraged to
improve self-efficacy in this population will be valuable. Attaining patient-centered care
will require strategies that incorporate the views of the clients from the design phase
of any DSD intervention. Similarly, more information is required about the impact on
patient-related outcomes from expanding DSD access to stable ART clients with other
co-morbidities.
Mobile phones are becoming increasingly available even in the most remote parts of
SSA. Beyond communication, mobile phones have been leveraged to provide all manner
of services. These include financial transactions e.g. quick money transfers M-PESA, or
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incorporation on digital health platforms to facilitate the payment for medical care and
health insurance e.g. M-TIBA, mTomady (103,104). However, recent studies do not support
any advantage with the use of mobile technology as SMS for improving adherence and
facilitating viral suppression (105,106). Further research is needed to unravel how best to
leverage mobile technology to improve service delivery and how best to measure the impact
of such interventions. Maximizing efficiencies will require that the roles and contributions
of the private-for-profit sector especially in HIV care provision are better understood. More
costing studies, both from a provider and patient perspectives are required to estimate
the cost-effectiveness of various DSD intervention models. Relatedly, evidence about
sustainable funding mechanisms will be useful for informing the DSD option to support
in each context.

Conclusion

Ultimately, this thesis aimed to contribute evidence on the implementation and impact
of DSD mainly through the lens of PLHIV. Literature generally supports that DSD is
widely acceptable and beneficial for facilitating access to ART provision for PLHIV, even
in pandemic situations. Literature also suggests lower costs for the implementation
and scale-up of DSD compared to standard clinic-based care. The studies in this thesis
contribute to this evidence by showing that DSD minimizes access-to-care barriers while
not compromising the quality of care provided, nor the quality of life among PLHIV. By also
reducing the cost of accessing care for PLHIV, we show that DSD is a feasible strategy with
benefits for both PLHIV and the health systems in SSA.

10

237

Chapter 10

Reference
1.
2.
3.
4.
5.
6.
7.
8.
9.

10.
11.

12.
13.

238

UNAIDS. UNAIDS Data 2020. Joint United Nations Programme on HIV/AIDS [Internet]. 2020 [cited
2021 Apr 22];1–436. Available from: https://www.unaids.org/en/resources/documents/2020/
unaids-data
Keene CM, Zokufa N, Venables EC, Wilkinson L, Hoffman R, Cassidy T, et al. Only twice a year: A
qualitative exploration of 6-month antiretroviral treatment refills in adherence clubs for people
living with HIV in Khayelitsha, South Africa. BMJ Open [Internet]. 2020 Jul 8 [cited 2021 Mar
8];10(7):e037545. Available from: http://bmjopen.bmj.com/
Venables E, Towriss C, Rini Z, Nxiba X, Cassidy T, Tutu S, et al. Patient experiences of ART
adherence clubs in Khayelitsha and Gugulethu, Cape Town, South Africa: A qualitative study.
PLoS ONE. 2019;14(6):1–18.
Bochner AF, Meacham E, Mhungu N, Manyanga P, Petracca F, Muserere C, et al. The rollout of
Community ART Refill Groups in Zimbabwe: a qualitative evaluation. Journal of the International
AIDS Society. 2019;22(8):e25393.
Meka AFZ, Billong SC, Diallo I, Tiemtore OW, Bongwong B, Nguefack-Tsague G. Challenges and
barriers to hiv service uptake and delivery along the hiv care cascade in Cameroon. Pan African
Medical Journal [Internet]. 2020 May 1 [cited 2021 Mar 23];36(37):1–10. Available from: https://
www.panafrican-med-journal.com/content/article/36/37/full
Ministry of Health Community Development Gender Elderly and Children. National AIDS Control
Programme Tanzania. NATIONAL GUIDELINES FOR THE MANAGEMENT OF HIV AND AIDS Sixth
Edition October 2017. 2017;(October).
Resch S, Ryckman T, Hecht R. Funding AIDS programmes in the era of shared responsibility: an
analysis of domestic spending in 12 low-income and middle-income countries. The Lancet Global
health [Internet]. 2015 Jan 1 [cited 2019 Apr 19];3(1):e52-61. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/25539970
Okere NE, Sambu V, Ndungile Y, Praag E van, Hermans S, Naniche D, et al. The Shinyanga Patient:
A Patient’s Journey through HIV Treatment Cascade in Rural Tanzania. International Journal of
Environmental Research and Public Health 2021, Vol 18, Page 8418 [Internet]. 2021 Aug 9 [cited
2021 Sep 1];18(16):8418. Available from: https://www.mdpi.com/1660-4601/18/16/8418/htm
Wilford A, Phakathi S, Haskins L, Jama NA, Mntambo N, Horwood C. Exploring the care provided
to mothers and children by community health workers in South Africa: missed opportunities to
provide comprehensive care. BMC Public Health 2018 18:1 [Internet]. 2018 Jan 23 [cited 2021 Jul
14];18(1):1–10. Available from: https://bmcpublichealth.biomedcentral.com/articles/10.1186/
s12889-018-5056-y
Mabuto T, Hansoti B, Kerrigan D, Mshweshwe-Pakela N, Kubeka G, Charalambous S, et al. HIV
testing services in healthcare facilities in South Africa: a missed opportunity. Journal of the
International AIDS Society [Internet]. 2019 Oct 1 [cited 2021 Jul 14];22(10):e25367. Available
from: https://onlinelibrary.wiley.com/doi/full/10.1002/jia2.25367
Gill MM, Natumanya EK, Hoffman HJ, Okomo G, Taasi G, Guay L, et al. Active pediatric HIV case
finding in Kenya and Uganda: A look at missed opportunities along the prevention of motherto-child transmission of HIV (PMTCT) cascade. PLOS ONE [Internet]. 2020 Jun 1 [cited 2021
Jul 14];15(6):e0233590. Available from: https://journals.plos.org/plosone/article?id=10.1371/
journal.pone.0233590
Hansoti B, Stead D, Parrish A, Reynolds SJ, Redd AD, Whalen MM, et al. HIV testing in a South
African Emergency Department: A missed opportunity. PLOS ONE [Internet]. 2018 Mar
1 [cited 2021 Jul 14];13(3):e0193858. Available from: https://journals.plos.org/plosone/
article?id=10.1371/journal.pone.0193858
Lifson AR, Demissie W, Tadesse A, Ketema K, May R, Yakob B, et al. Barriers to Retention in Care as
Perceived by Persons Living with HIV in Rural Ethiopia. Journal of the International Association
of Providers of AIDS Care (JIAPAC) [Internet]. 2012;12(1):32–8. Available from: http://ovidsp.
ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=med7&AN=22993233

General discussion
14.
15.
16.
17.

18.
19.
20.
21.
22.

23.
24.
25.

26.

Chimbindi N, Bor J, Newell M, Tenser F, Baltusen R, Hontelez J, et al. Time and money: the true
costs of health care utilization for patients receiving ‘free’ HIV/TB care and treatment in rural
KwaZulu-Natal. J Acquir Immune Defic Syndr. 2015;70(2):e52–60.
Sanga ES, Mukumbang FC, Mushi AK, Lerebo W, Zarowsky C. Understanding factors influencing
linkage to HIV care in a rural setting, Mbeya, Tanzania: qualitative findings of a mixed methods
study. BMC Public Health [Internet]. 2019 Apr 5 [cited 2021 Mar 24];19(1):383. Available from:
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-6691-7
Alamo ST, Wagner GJ, Ouma J, Sunday P, Marie L, Colebunders R, et al. Strategies for optimizing
clinic efficiency in a community-based antiretroviral treatment programme in Uganda. AIDS
and Behavior [Internet]. 2013 Jan [cited 2020 Aug 24];17(1):274–83. Available from: /pmc/
articles/PMC3887144/?report=abstract
IAS. Differentiated Care for Hiv: a Decision Framework for Antiretroviral Therapy Delivery.
Differentiated Care.org (International AIDS Society) [Internet]. 2016 [cited 2018 Mar 7];1–56.
Available from: http://www.differentiatedcare.org/Portals/0/adam/Content/yS6M-GKB5EWs_
uTBHk1C1Q/File/Decision Framework Version 2 2017.pdf%0Ahttp://www.differentiatedcare.
org/Portals/0/adam/Content/yS6M-GKB5EWs_uTBHk1C1Q/File/Decision Framework.
pdf%0Ahttp://www.different
De J, Mph MM, William R, Mbchb M, Ma NS, Bsn EW, et al. Patient-Centered Care and PeopleCentered Health Systems in Sub-Saharan Africa: Why So Little of Something So Badly Needed?
Vol. 6, The International Journal of Person Centered Medicine. 2016 p. 162–73.
Mukumbang FC. Leaving no man behind: How differentiated service delivery models increase
men’s engagement in HIV care. International Journal of Health Policy and Management
[Internet]. 2021 Mar 1 [cited 2021 Jun 14];10(3):129–40. Available from: http://ijhpm.com
Okere NE, Urlings L, Naniche D, de Wit TFR, Gomez GB, Hermans S. Evaluating the sustainability
of differentiated service delivery interventions for stable ART clients in sub-Saharan Africa: A
systematic review protocol. Vol. 10, BMJ Open. BMJ Publishing Group; 2020.
Okere NE, Lennox L, Urlings L, Ford N, Naniche D, Rinke de Wit TF, et al. Exploring sustainability
in the era of differentiated HIV service delivery in Sub-Saharan Africa: A systematic review.
Journal of acquired immune deficiency syndromes (1999). 2021 Mar;
Decroo T, Rasschaert F, Telfer B, Remartinez D, Laga M, Ford N. Community-based antiretroviral
therapy programs can overcome barriers to retention of patients and decongest health services
in sub-Saharan Africa: a systematic review. International Health [Internet]. 2013 Sep 1 [cited
2018 Jan 2];5(3):169–79. Available from: https://academic.oup.com/inthealth/article-lookup/
doi/10.1093/inthealth/iht016
Vandendyck M, Motsamai M, Mubanga M, Makhakhe S, Tunggal S, Jonckheree S, et al. CommunityBased ART Resulted in Excellent Retention and Can Leverage Community Empowerment in
Rural Lesotho, A Mixed Method Study. HIV/AIDS Research and Treatment - Open Journal.
2015;2(2):44–50.
Decroo T, Koole O, Remartinez D, dos Santos N, Dezembro S, Jofrisse M, et al. Four-year retention
and risk factors for attrition among members of community ART groups in Tete, Mozambique.
Tropical Medicine & International Health [Internet]. 2014;19(5):514–21. Available from: http://
ovidsp.ovid.com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=med8&AN=24898272
Vogt F, Kalenga L, Lukela J, Salumu F, Diallo I, Nico E, et al. Dentralizing ART supply
for stable HIV patients to community based distribution centers: Program outcomes
from an urban context in Kinshasa, DRC. JAIDS Journal of Acquired Immune Deficiency
Syndromes [Internet]. 2017;74(3):326–31. Available from: http://insights.ovid.com/
crossref?an=00126334-201703010-00014
Grimsrud A, Sharp J, Kalombo C, Bekker LG, Myer L. Implementation of community-based
adherence clubs for stable antiretroviral therapy patients in Cape Town, South Africa. Journal
of the International AIDS Society [Internet]. 2015;18:19984. Available from: http://ovidsp.ovid.
com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=med8&AN=26022654

239

10

Chapter 10
27.

28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

240

Grimsrud A, Lesosky M, Kalombo C, Bekker LG, Myer L. Community-Based Adherence
Clubs for the Management of Stable Antiretroviral Therapy Patients in Cape Town,
South Africa: A Cohort Study. Journal of Acquired Immune Deficiency Syndromes
[Internet]. 2016;71(1):e16–23. Available from: ht tp://ovidsp.ovid.com/ovidweb.
cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=med8&AN=26473798
Bock P, Gunst C, Maschilla L, Holtman R, Grobbelaar N, Wademan D, et al. Retention in care and
factors critical for effectively implementing antiretroviral adherence clubs in a rural district
in South Africa. Journal of the International AIDS Society [Internet]. 2019 Oct 6 [cited 2019 Dec
7];22(10). Available from: https://onlinelibrary.wiley.com/doi/abs/10.1002/jia2.25396
Rasschaert F, Decroo T, Remartinez D, Telfer B, Lessitala F, Biot M, et al. Sustainability of a
community-based anti-retroviral care delivery model - a qualitative research study in Tete,
Mozambique. Journal of the International AIDS Society [Internet]. 2014 Jan 1 [cited 2018 Aug
11];17(1):18910. Available from: http://doi.wiley.com/10.7448/IAS.17.1.18910
Oberth G, Whiteside A. What does sustainability mean in the HIV and AIDS response? African
Journal of AIDS Research [Internet]. 2016 [cited 2019 Mar 29];15(1):35–43. Available from:
http://dx.doi.org/10.2989/16085906.2016.1138976
Barker C, Dutta A, Klein K. Can differentiated care models solve the crisis in HIV treatment
financing? Analysis of prospects for 38 countries in sub-Saharan Africa. Journal of the
International AIDS Society. 2017 Jul 21;20.
Babigumira JB, Castelnuovo B, Stergachis A, Kiragga A, Shaefer P, Lamorde M, et al. Cost
Effectiveness of a Pharmacy-Only Refill Program in a Large Urban HIV/AIDS Clinic in Uganda
[Internet]. [cited 2018 Aug 10]. Available from: www.plosone.org
Abongomera G, Chiwaula L, Revill P, Mabugu T, Tumwesige E, Nkhata M, et al. Patient-level
benefits associated with decentralization of antiretroviral therapy services to primary health
facilities in malawi and uganda. International Health [Internet]. 2018 Jan 1 [cited 2018 Jul
31];10(1):8–19. Available from: https://academic.oup.com/inthealth/article/10/1/8/4797302
Zakumumpa H, Bennett S, Ssengooba F. Leveraging the lessons learned from financing HIV
programs to advance the universal health coverage (UHC) agenda in the East African Community
[Internet]. Vol. 4, Global Health Research and Policy. BioMed Central Ltd; 2019 [cited 2021 Jun
8]. p. 1–10. Available from: https://link.springer.com/articles/10.1186/s41256-019-0118-y
Remme M, Siapka M, Sterck O, Ncube M, Watts C, Vassall A. Financing the HIV response in subSaharan Africa from domestic sources: Moving beyond a normative approach. Social Science
and Medicine. 2016 Nov 1;169:66–76.
Shrivastava R, Fonjungo PN, Kebede Y, Bhimaraj R, Zavahir S, Mwangi C, et al. Role of publicprivate partnerships in achieving UNAIDS HIV treatment targets. BMC Health Services Research
[Internet]. 2019 Jan 18 [cited 2021 Jun 11];19(1). Available from: /pmc/articles/PMC6339398/
Zakumumpa H. Beyond donor dollars for health care: how Uganda is thinking outside the box
[Internet]. The Conversation. 2018 [cited 2021 Jun 11]. Available from: https://theconversation.
com/beyond-donor-dollars-for-health-care-how-uganda-is-thinking-outside-the-box-89316
Innovative Finance - The Global Fund to Fight AIDS, Tuberculosis and Malaria [Internet]. [cited
2021 Jun 11]. Available from: https://www.theglobalfund.org/en/innovative-finance/
Kissane R. The Future Role of the Philanthropy Sector Fighting AIDS.
Hatt TA. Expanding private health insurance coverage for HIV and AIDS in Sub-Saharan Africa.
Brief [Internet]. 2013. Available from: http://www.shopsproject.org/sites/default/files/
resources/Expanding Private Health Insurance Coverage for HIV AIDS in Sub-Saharan Africa.
pdf
Abah RC. Achieving HIV targets by 2030: the possibility of using debt relief funds for sustainable
HIV treatment in sub-Saharan Africa. Journal of Public Health Policy [Internet]. 2020 Dec 1 [cited
2021 Jun 11];41(4):421–35. Available from: https://doi.org/10.1057/s41271-020-00238-x
Katz I, Routh S, Bitran R, Hulme A, Avila C. Where will the money come from? Alternative
mechanisms to HIV donor funding. BMC Public Health [Internet]. 2014 Sep 16 [cited 2021 Jun
11];14(1):1–9. Available from: http://www.biomedcentral.com/1471-2458/14/956

General discussion
43.

44.
45.
46.

47.
48.
49.

50.
51.

52.
53.
54.

55.
56.
57.

De Nardo P, Okere NE, De Klerk J, Gentilotti E, De Wit TFR, Bortolani A, et al. Protocol and
Operational Procedures for the Implementation of a Differentiated HIV Service Delivery Model
in North-Western Tanzania : A Multicentre Implementation Research. International Journal
of Health Systems and Implementation Research [Internet]. 2020;4(2):80–91. Available from:
https://ijhsir.ahsas-pgichd.org/index.php/ijhsir/article/view/88
Campion E. Treating Millions for HIV - The Adherence Clubs of Khayelitsha. New England Journal
of Medicine [Internet]. 2015 [cited 2018 Oct 1]; Available from: https://www.nejm.org/doi/
pdf/10.1056/NEJMp1414213
Bateman C. MSF again paves the way with ART. South African Medical Journal Suid-Afrikaanse
Tydskrif Vir Geneeskunde [Internet]. 2013;103(2):71–3. Available from: http://ovidsp.ovid.
com/ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=med7&AN=23374312
Tsondai PR, Wilkinson LS, Grimsrud A, Mdlalo PT, Ullauri A, Boulle A. High rates of
retention and viral suppression in the scale-up of antiretroviral therapy adherence
clubs in Cape Town, South Africa. Journal of the International AIDS Societ y
[Internet]. 2017;20(Suppl 4):21649. Available from: http://ovidsp.ovid.com/ovidweb.
cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=medl&AN=28770595
Bango F, Ashmore J, Wilkinson L, van Cutsem G, Cleary S. Adherence clubs for long-term
provision of antiretroviral therapy: cost-effectiveness and access analysis from Khayelitsha,
South Africa. Tropical Medicine and International Health. 2016;21(9):1115–23.
Mukumbang FC, van Wyk B, van Belle S, Marchal B. Unravelling how and why the Antiretroviral
Adherence Club Intervention works (or not) in a public health facility: A realist explanatory
theory-building case study. PLoS ONE. 2019;14(1).
AIDS & TB Programme For The Prevention, Care And Treatment Of HIV in Zimbabwe Operational
and Service Delivery Manual for the Prevention, Care and Treatment of HIV in Zimbabwe. 2017;
DOH South Africa. National Consolidated Guidelines For The Prevention Of Mother-To-Child
Transmission Of HIV (PMTCT) and The Management Of HIV in Children, Adolescents and Adults.
2014 [cited 2021 Aug 18]; Available from: www.doh.gov.za
SNAP (Swaziland National Aids Programme). National Policy Guidelines for Community-centred
Models of ART Service Delivery (CommART) in Swaziland National Policy Guidelines For
Community-Centred Models of ART Service Delivery (CommART) in Swaziland Differentiated
Care For HIV Clients in Swaziland Ministry of Health Swaziland National Aids Programme
(SNAP).
MacGregor H, McKenzie A, Jacobs T, Ullauri A. Scaling up ART adherence clubs in the public
sector health system in the Western Cape, South Africa: a study of the institutionalisation of a
pilot innovation. Globalization and health [Internet]. 2018 [cited 2018 Oct 4];14(1):40. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/29695268
Decroo T, Telfer B, Biot M, Maïkéré J, Dezembro S, Cumba LI, et al. Distribution of antiretroviral
treatment through self-forming groups of patients in Tete Province, Mozambique. Journal of
Acquired Immune Deficiency Syndromes [Internet]. 2011 [cited 2019 Apr 18];56(2):e39–44.
Available from: www.jaids.com
Luque-Fernandez MA, van Cutsem G, Goemaere E, Hilderbrand K, Schomaker M,
Mantangana N, et al. Effectiveness of Patient Adherence Groups as a Model of Care for
Stable Patients on Antiretroviral Therapy in Khayelitsha, Cape Town, South Africa. PLoS
ONE [Internet]. 2013;8(2):e56088. Available from: http://ovidsp.ovid.com/ovidweb.
cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=med7&AN=23418518
Dudhia R, Kagee A. Experiences of participating in an antiretroviral treatment adherence club.
Psychology, Health and Medicine [Internet]. 2015 [cited 2018 Sep 4];20(4):488–94. Available
from: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4550101/pdf/nihms717090.pdf
Perry HB, Zulliger R, Rogers MM. Community health workers in low-, middle-, and high-income
countries: An overview of their history, recent evolution, and current effectiveness. In: Annual
Review of Public Health. Annual Reviews Inc.; 2014. p. 399–421.
Tseng YH, Griffiths F, de Kadt J, Nxumalo N, Rwafa T, Malatji H, et al. Integrating community
health workers into the formal health system to improve performance: A qualitative study on
the role of on-site supervision in the South African programme. BMJ Open [Internet]. 2019 Feb
1 [cited 2021 Jun 9];9(2):e022186. Available from: http://bmjopen.bmj.com/

241

10

Chapter 10
58.
59.
60.
61.
62.
63.
64.

65.
66.
67.
68.
69.
70.
71.

242

Taylor C, Griffiths F, Lilford R. Affordability of comprehensive community health worker
programmes in rural sub-Saharan Africa. BMJ Global Health [Internet]. 2017 Sep 1 [cited 2021
Jun 9];2(3):e000391. Available from: http://gh.bmj.com/
Bemelmans M, Baert S, Goemaere E, Wilkinson L, Vandendyck M, van Cutsem G, et al. Communitysupported models of care for people on HIV treatment in sub-Saharan Africa. Tropical Medicine
& International Health [Internet]. 2014;19(8):968–77. Available from: http://ovidsp.ovid.com/
ovidweb.cgi?T=JS&CSC=Y&NEWS=N&PAGE=fulltext&D=med8&AN=24889337
Schouten EJ, Jahn A, Ben-Smith A, Makombe SD, Harries AD, Aboagye-Nyame F, et al.
Antiretroviral drug supply challenges in the era of scaling up ART in Malawi R E V I E W Open
Access [Internet]. Vol. 14, Journal of the International AIDS Society. 2011 [cited 2018 Dec 17] p.
4. Available from: http://www.jiasociety.org/content/14/S1/S4
Duncombe C, Rosenblum S, Hellmann N, Holmes C, Wilkinson L, Biot M, et al. Reframing HIV
care: putting people at the centre of antiretroviral delivery. Tropical medicine & international
health : TM & IH [Internet]. 2015 Apr [cited 2018 Jul 31];20(4):430–47. Available from: http://
www.ncbi.nlm.nih.gov/pubmed/25583302
Huber A, Pascoe S, Nichols B, Long L, Kuchukhidze S, Phiri B, et al. Differentiated Service Delivery
Models for HIV Treatment in Malawi, South Africa, and Zambia: A Landscape Analysis. Global
Health: Science and Practice [Internet]. 2021 May 10 [cited 2021 Jun 14]; Available from: www.
ghspjournal.org
Akanbi MO, Ocheke AN, Agaba PA, Daniyam CA, Agaba EI, Okeke EN, et al. Use of Electronic
Health Records in sub-Saharan Africa: Progress and challenges. Journal of medicine in the
tropics [Internet]. 2012 Jan 1 [cited 2021 Jun 9];14(1):1–6. Available from: http://www.ncbi.
nlm.nih.gov/pubmed/25243111
Nucita A, Bernava GM, Bartolo M, Masi FDP, Giglio P, Peroni M, et al. A global approach to the
management of EMR (Electronic Medical Records) of patients with HIV/AIDS in Sub-Saharan
Africa: The experience of DREAM Software. BMC Medical Informatics and Decision Making
[Internet]. 2009 Sep 11 [cited 2021 Jun 9];9(1):1–13. Available from: http://www.biomedcentral.
com/1472-6947/9/42
Clouse K, Phillips T, Myer L. Understanding data sources to measure patient retention in HIV care
in sub-Saharan Africa. International Health [Internet]. 2017 Jul 1 [cited 2021 Jun 9];9(4):203–5.
Available from: https://academic.oup.com/inthealth/article/9/4/203/3926138
Jacob N, Rice B, Kalk E, Heekes A, Morgan J, Hargreaves J, et al. Utility of digitising point of care
HIV test results to accurately measure, and improve performance towards, the UNAIDS 9090-90 targets. PLoS ONE [Internet]. 2020 Jun 1 [cited 2021 Jun 9];15(6 June 2020):e0235471.
Available from: https://doi.org/10.1371/journal.pone.0235471
Rice B, Boulle A, Baral S, Egger M, Mee P, Fearon E, et al. Strengthening routine data systems
to track the HIV epidemic and guide the response in Sub-Saharan Africa. Journal of Medical
Internet Research [Internet]. 2018 Apr 1 [cited 2021 Jun 9];20(4). Available from: /pmc/articles/
PMC5904448/
Grimsrud A, Bygrave H, Wilkinson L. The Case For Family-Centered Differentiated Service
Delivery for HIV. Journal of acquired immune deficiency syndromes (1999) [Internet]. 2018
Aug 15 [cited 2021 May 31];78:S124–7. Available from: https://journals.lww.com/jaids/
Fulltext/2018/08152/The_Case_For_Family_Centered_Differentiated.9.aspx
Khumalo PN, Katirayi L, Ashburn K, Chouraya C, Mpango L, Mthethwa N, et al. ‘There are no more
secrets’: acceptability of a family-centered model of care for HIV positive children in Eswatini.
BMC Health Services Research [Internet]. 2020 Dec 1 [cited 2021 Jun 8];20(1):1–9. Available
from: https://doi.org/10.1186/s12913-020-05810-5
Graves JC, Elyanu P, Schellack CJ, Asire B, Prust ML, Prescott MR, et al. Impact of a family
clinic day intervention on paediatric and adolescent appointment adherence and retention in
antiretroviral therapy: A cluster randomized controlled trial in Uganda. PLoS ONE. 2018 Mar
1;13(3).
Mantell JE, Masvawure TB, Mapingure M, Apollo T, Gwanzura C, Block L, et al. Engaging men in
HIV programmes: a qualitative study of male engagement in community-based antiretroviral
refill groups in Zimbabwe. Journal of the International AIDS Society. 2019;22(10):1–11.

General discussion
72.

73.
74.

75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.

86.
87.

Meeting Targets and Maintaining Epidemic Control (EPIC) Project Decentralized Distribution
of Antiretroviral Therapy through the Private Sector A STRATEGIC GUIDE FOR SCALE-UP. 2019.
Schaefer L, Frymus D. Leveraging the private health sector to expand the HIV/AIDS workforce.
2018.
Mokhele I, Mashamaite S, Majuba P, Xulu T, Long L, Onoya D. Effective public-private partnerships
for sustainable antiretroviral therapy: Outcomes of the Right to Care health services GP downreferral program. BMC Public Health [Internet]. 2019 Nov 7 [cited 2021 Jun 8];19(1):1–15.
Available from: https://doi.org/10.1186/s12889-019-7660-x
Grimsrud A, Wilkinson L. Acceleration of differentiated service delivery for HIV treatment
in sub-Saharan Africa during COVID-19. Journal of the International AIDS Society [Internet].
2021 Jun 1 [cited 2021 Jul 8];24(6):e25704. Available from: https://onlinelibrary.wiley.com/
doi/full/10.1002/jia2.25704
Simmonds A. Secure Use of Mobile Devices and Apps Meeting Targets and Maintaining Epidemic
Control (EPIC) Cooperative Agreement No. 7200AA19CA00002 Version 1 | M A Y 2 0 2 1 A Guide
For HIVv Programs Providing Virtual Client Support.
Ehrenkranz P, Grimsrud A, Holmes CB, Preko P, Rabkin M. Expanding the Vision for Differentiated
Service Delivery: A Call for More Inclusive and Truly Patient-Centered Care for People Living
With HIV. Journal of acquired immune deficiency syndromes (1999) [Internet]. 2021 Feb 1 [cited
2021 May 31];86(2):147–52. Available from: /pmc/articles/PMC7803437/
Angwenyi V, Bunders-Aelen J, Criel B, Lazarus J v., Aantjes C. An evaluation of self-management
outcomes among chronic care patients in community home-based care programmes in rural
Malawi: A 12-month follow-up study. Health and Social Care in the Community. 2021 Mar
1;29(2):353–68.
MartinFaith, KiwanukaThadeus, KawumaRachel, ZalwangoFlavia, SeeleyJanet. Tasks and
Strategies of Self-Management of Living with Antiretroviral Therapy in Uganda. https://home.
liebertpub.com/apc [Internet]. 2013 Dec 9 [cited 2021 Jul 8];27(12):697–706. Available from:
https://www.liebertpub.com/doi/abs/10.1089/apc.2013.0254
Ryan P, Sawin KJ. The Individual and Family Self-Management Theory: Background and
perspectives on context, process, and outcomes. Nursing Outlook [Internet]. 2009 Jul 1 [cited
2021 Jun 6];57(4):217-225.e6. Available from: http://www.nursingoutlook.org/article/
S0029655408002923/fulltext
Areri HA, Marshall A, Harvey G. Interventions to improve self-management of adults living with
HIV on Antiretroviral Therapy: A systematic review. PLoS ONE [Internet]. 2020 May 1 [cited
2021 Jun 4];15(5):e0232709. Available from: https://doi.org/10.1371/journal.pone.0232709
Areri H, Marshall A, Harvey G. Factors influencing self-management of adults living with HIV on
antiretroviral therapy in Northwest Ethiopia: a cross-sectional study. BMC Infectious Diseases
[Internet]. 2020 Dec 1 [cited 2021 Jun 4];20(1):1–11. Available from: https://doi.org/10.1186/
s12879-020-05618-y
Crowley T, Rohwer A. Self-management interventions for adolescents living with HIV: a
systematic review. BMC Infectious Diseases [Internet]. 2021 Dec 1 [cited 2021 Jun 4];21(1):1–29.
Available from: https://doi.org/10.1186/s12879-021-06072-0
Okoli C. Relationship Between Polypharmacy and Quality of Life Among People in 24 Countries
Living With HIV. Preventing Chronic Disease. 2020 Mar 5;17:E22.
Gouda HN, Charlson F, Sorsdahl K, Ahmadzada S, Ferrari AJ, Erskine H, et al. Burden of noncommunicable diseases in sub-Saharan Africa, 1990–2017: results from the Global Burden
of Disease Study 2017. The Lancet Global Health [Internet]. 2019 Oct 1 [cited 2021 Jul
8];7(10):e1375–87. Available from: http://www.thelancet.com/article/S2214109X19303742/
fulltext
Bigna JJ, Noubiap JJ. The rising burden of non-communicable diseases in sub-Saharan Africa.
The Lancet Global Health [Internet]. 2019 Oct 1 [cited 2021 Jul 8];7(10):e1295–6. Available from:
http://www.thelancet.com/article/S2214109X19303705/fulltext
Biraguma J, Mutimura E, Frantz JM. Health-related quality of life and associated factors in adults
living with hiv in rwanda. Sahara J [Internet]. 2018 [cited 2019 Sep 29];15(1):110–20. Available
from: http://www.ncbi.nlm.nih.gov/pubmed/30200815

243

10

Chapter 10
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.
100.
101.

102.

103.
104.

244

Algaralleh A, Altwalbeh D, Al-Tarawneh F. Health-related quality of life among persons
living with hiv/aids in jordan: An exploratory study. HIV/AIDS - Research and Palliative Care
[Internet]. 2020 Dec 11 [cited 2021 May 12];12:897–907. Available from: http://doi.org/10.2147/
HIV.S277941
George S, Bergin C, Clarke S, Courtney G, Codd MB. Health-related quality of life and associated
factors in people with HIV: An Irish cohort study. Health and Quality of Life Outcomes [Internet].
2016 Aug 5 [cited 2018 May 29];14(1):115. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/27495166
Lazarus J v., Safreed-Harmon K, Barton SE, Costagliola D, Dedes N, del Amo Valero J, et al. Beyond
viral suppression of HIV - the new quality of life frontier [Internet]. Vol. 14, BMC Medicine.
2016 [cited 2019 Nov 18]. p. 94. Available from: http://bmcmedicine.biomedcentral.com/
articles/10.1186/s12916-016-0640-4
World Health Organization. Consolidated guidelines on the use of antiretroviral drugs for
treating and preventing HIV infection: recommendations for a public health approach. World
Health Organization [Internet]. 2016 [cited 2018 Jan 18];155 p. Available from: http://apps.who.
int/iris/bitstream/10665/208825/1/9789241549684_eng.pdf
Ebelechukwu N, Veronica O, Clementina C, Kathleen M, Katambi CP, Martelli G, et al. Beyond
viral suppression : Quality of life among stable ART clients in a differentiated service delivery
intervention in Tanzania. Quality of Life Research [Internet]. 2021;(0123456789). Available
from: https://doi.org/10.1007/s11136-021-02889-z
The Global Fund. Building Resilient and Sustainable Systems for Health [Internet]. 2018 [cited
2019 Dec 2]. Available from: https://www.theglobalfund.org/media/1309/publication_rssh_
focuson_en.pdf
Hogan AB, Jewell B, Sherrard-Smith E, Vesga J, Watson OJ, Whittaker C, et al. Report 19: The
Potential Impact of the COVID-19 Epidemic on HIV, TB and Malaria in Low-and Middle-Income
Countries. [cited 2021 Jun 11]; Available from: https://doi.org/10.25561/78670.
Jewell BL, Mudimu E, Stover J, ten Brink D, Phillips AN, Smith JA, et al. Potential effects of
disruption to HIV programmes in sub-Saharan Africa caused by COVID-19: results from multiple
mathematical models. The Lancet HIV. 2020;7(9):e629–40.
Karim F, Moosa M, Gosnell B, Cele S, Giandhari J, Pillay S, et al. Persistent SARS-CoV-2 infection
and intra-host evolution in association with advanced HIV infection. medRxiv [Internet]. 2021
Jun 4 [cited 2021 Jul 8];2021.06.03.21258228. Available from: https://www.medrxiv.org/
content/10.1101/2021.06.03.21258228v1
Wilkinson L, Grimsrud A. The time is now: expedited HIV differentiated service delivery
during the COVID-19 pandemic. Journal of the International AIDS Society [Internet]. 2020 May
1 [cited 2021 Jun 14];23(5):e25503. Available from: http://onlinelibrary.wiley.com/doi/10.1002/
jia2.25503/full
Dorward J, Khubone T, Gate K, Ngobese H, Sookrajh Y, Mkhize S, et al. The impact of the COVID19 lockdown on HIV care in 65 South African primary care clinics: an interrupted time series
analysis. The Lancet HIV [Internet]. 2021 Mar 1 [cited 2021 Jun 14];8(3):e158–65. Available
from: https://doi.org/10.1016/
Grimsrud A, Wilkinson L. Acceleration of differentiated service delivery for HIV treatment
in sub-Saharan Africa during COVID-19. Journal of the International AIDS Society [Internet].
2021 Jun 1 [cited 2021 Jun 14];24(6):e25704. Available from: http://www.ncbi.nlm.nih.gov/
pubmed/34105884
World Health Organisation (WHO). Nigeria’s early adoption of Differentiated Services Delivery
model buffers effect of COVID-19 pandemic among People Living with HIV | WHO | Regional
Office for Africa [Internet]. [cited 2021 Jun 14]. Available from: https://www.afro.who.int/
news/nigerias-early-adoption-differentiated-services-delivery-model-buffers-effect-covid-19
International AIDS Society I. Differentiated service delivery (DSD) DSD in Kenya’s HIV
Programme before and during COVID-19.
International AIDS Society I. Differentiated service delivery (DSD) in 2020 Responding to the
needs of people living with HIV before, during and after COVID-19 2.
Home - M-TIBA [Internet]. [cited 2021 Jul 9]. Available from: https://mtiba.com/
mTOMADY [Internet]. [cited 2021 Jul 9]. Available from: https://www.mtomady.de/

General discussion
105. Shah R, Watson J, Free C. A systematic review and meta-analysis in the effectiveness of mobile
phone interventions used to improve adherence to antiretroviral therapy in HIV infection.
BMC Public Health 2019 19:1 [Internet]. 2019 Jul 9 [cited 2021 Jul 8];19(1):1–15. Available from:
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-019-6899-6
106. Mills EJ, Lester RT. Mobile phone-enabled adherence in HIV/AIDS. The Lancet Digital Health
[Internet]. 2019 May 1 [cited 2021 Jul 8];1(1):e4–5. Available from: http://www.thelancet.com/
article/S2589750019300081/fulltext

10

245

11

Thesis summary

Summary

Summary
Differentiated service delivery (DSD) is a patient-centered strategy that aims to prioritize
the diverse needs of people living with HIV (PLHIV) while considering health system
constraints. While DSD can be implemented, it is important to incorporate the perspective
and priorities of the end-users - PLHIV - in the design, implementation, and evaluation
of DSD models of care to ensure they become a sustainable and successful addition to
care provision. The current thesis focuses on elucidating the impact of a DSD model from
the perspectives of stable ART clients. Specifically, the research presented here assessed
the impact of DSD considering supply- and demand-side barriers faced by clients while
navigating the health system in a typical rural sub-Sahara African (SSA) setting.

Part 1: Patient pathways, the hurdles

The first part of this thesis describes both the HIV epidemic and changes in treatment
and care broadly and in Tanzania in particular (Chapter 1) as well as the barriers that
PLHIV faced as they navigate through the health system to access services (Chapter 2).
The patient pathway analysis presented in Chapter 2 maps the care-seeking behavior of
PLHIV against the HIV services available in the Shinyanga region, Tanzania, using publicly
available data. This mapping allowed for the estimation of the probability of accessing HIV
diagnostics and treatment as 45%, 64% and, 65% for CD4 count test, HIV viral load, and
ART, respectively. The inverse reflects the magnitude of missed opportunities allowed by
the health system, i.e. the percentage of people who accessed HIV testing but were unable
to access CD4 count, HIV viral load, and ART in the same facility. Furthermore, this study
showed that HIV testing was widely available in the public sector i.e. at >97% of all health
facilities, while not in the private sector (only 34% of facilities except for the district-level
private hospitals). To optimize access to care, missed opportunities in every client’s contact
with the health system should be avoided. Maximizing private sector engagement in HIV
service delivery showed potential for catering clients, who for the reason of preference,
belief, etc., will not visit the public sector. Expanding DSD to the private sector could
potentially capture all clients no matter their health-care-seeking preferences. A clear
guideline will be required to implement these changes.

Part 2 – The intervention, an overview

Part II aims to give an overview of the DSD landscape, the different types of interventions
done to date, and assess their sustainability. Chapter 3 provided a detailed protocol
outlining a methodology for assessing the sustainability of DSD interventions. For this
assessment, a comprehensive framework was adapted to look at the sustainability of
health interventions from six broad domains i.e. intervention design, processes, external
environment, resources, people involved, and organizational settings. The six themes were
further granulated to 40 constructs which we employed to develop a checklist and
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a scoring system for assessing each DSD intervention. The scores of one to three were
assigned per construct signifying the extent of evidence reported, which was summed up
first to obtain the domain scores, and secondly, to obtain an overall sustainability score.
The domain scores were to be used to compare performance across domains for the DSD
interventions included. The overall scores were to be ranked to deduce a pattern of which
DSD interventions were likely sustainable.

Chapter 4 presented the results of the sustainability assessment conducted employing
the protocol outlined in chapter 3. The 34 articles reviewed reported 39 different DSD
interventions conducted across 10 SSA countries. There were nine unique DSD types
identified including adherence/ART clubs (AC) -41%, Community ART groups (CAG) – 21%,
Community ART refill groups (CARG) – 5%, Community drug distribution points (CDDP)
– 5%, Down-referral (DR)- 8%, Home delivery (HD) – 5%, multi-month scripting (MMS)
– 3%, Outreach (OR) – 3%, and Six-monthly appointment (SMA) -10%. Top sustainability
constructs reported across studies were in the intervention design and organizational
settings domains. The least reported sustainability constructs were in the resources and
people involved domains. By showing that median scores were highest for the intervention
design, organizational setting, and intervention process domains, we highlighted important
areas that support sustainability besides financial resources. Conversely, the domains
scoring the lowest were in the resources, people involved, and external environment
domains, and revealed opportunities for improving sustainability. Overall, the AC and
CAG interventions were more widely implemented and ranked the highest in terms of
sustainability. While showing that AC could thrive both in rural and urban areas, selfforming groups and individual models like CAG, CARG, and CDDP appeared to be more
generally acceptable in rural areas. Additional management systems including health
information, which are properly integrated with the existing health care system are needed
for the effective implementation and sustainability of DSD options as they evolve.

The last chapter of part II, Chapter 5, aims to provide a detailed understanding of the
differentiated service delivery strategy implemented as part of the Test & Treat project
in Shinyanga. The publication outlined the demonstration project which consisted of
two interwoven arms i.e. implementation and research. For the implementation, all the
activities entailed in setting up the ART clubs, personnel involved, and their roles and
responsibilities were described. Three-part research planned aimed to generate evidence
related to DSD in terms of clinical/ epidemiological, economic, and social science. One of
the aims of the clinical/ epidemiological research was to assess the effectiveness of the
ART club and compare it with the clinic. Clients’ and health care workers’ experience in the
ART clubs, factors influencing testing, and linkage to care, and adaptations introduced to
fit the clubs within the context were the focus of the social science research. The costing
research aimed to explore the structure and drivers of costs both from the provider and
client perspectives. This research approach was intended to generate holistic evidence
about DSD intervention to help inform policy, implementation, and scale-up in Tanzania.
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Part 3 – Quality of DSD care and supply-side barriers
Understanding the quality of care (QoC) provided by HCW and how it was perceived by
clients is crucial to understanding the supply constraints within the health system. In
Part III, chapter 6 explored QoC in terms of structure, process, and outcomes of care, and
revealed comparable results between DSD and clinic-based care. Though less resourcedemanding structure-wise, adequate meeting space was a constraint seen in some DSD
clubs and not in the clinics. In terms of process, time spent to access care at different
service delivery points during clinic visits was significantly more in the clinics compared
to the clubs. This finding resonates across different DSD interventions affirming one of the
main reasons necessitating the DSD strategy. Outcomes such as the prevalence of TB-like
symptoms or other opportunistic infections, and median CD4 count, and HIV viral load
in the last six months were all similar in clinics and clubs, which suggested that the DSD
strategy did not compromise care outcomes. Clients also reported similar perceptions
of acceptable QoC whether in clinics or clubs, which likely reflected the value-added by
enabling service delivery options that consider patient preferences. Overall, the findings
highlighted that DSD introduces much-needed flexibility in service delivery that supports
clients to surmount what personal/individual barriers they face in accessing HIV services.

Part 4 – Patient outcomes in DSD and demand-side barriers

Besides supply-side constraints which expose system-related gaps, clients face other
barriers which are more directly related to clients themselves i.e. demand-side barriers.
Part IV focuses on this aspect of the evaluation. Using a validated HIV-specific tool, the
functional assessment of HIV infection (FAHI), Chapter 7 discussed health-related QoL
(HRQoL) among stable ART patients, comparing between clinic-based care and DSD in
clubs. Similar HRQoL scores were observed among clinic-based and club-based-care
clients. Satisfactory (> 80% of maximum score) overall FAHI HRQoL scoring associated
with being male among clinic participants was likely a reflection of male dominance which
characterizes the study setting. Men tend to have both positional and financial leverage
to accommodate the option of remaining in the clinic even when they had the DSD option.
Being married, and urban residence was associated with better HRQoL among DSD
participants, which likely reflected the effect of peer support by a spouse and living in a less
discriminatory space. The physical, social, emotional, and cognitive well-being dimensions
were similar between the clinics and clubs. In providing a time-efficient platform conducive
for culturally acceptable service delivery and peer support, DSD appears to complement
clinic-based care in supporting PLHIV to overcoming care access barriers.

Comparing HRQoL in a more general manner, Chapter 8 assessed five dimensions i.e.
mobility, self-care, usual activities, pain, and anxiety, among stable ART patients using the
EQ-5D-5L tool. The median HRQoL scores, EQ-index, and EQ-VAS reflecting an individual’s
perception of own health did not differ between the clinic and club participants. Our finding
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that DSD in clubs did not compromise overall HRQoL scores suggests minimal impact by
DSD. Pain and anxiety being the dimensions where most problems were reported among
clients align with the literature concerning PLHIV. Urban residence alone was associated
with a higher EQ-index in both clinics and clubs while a decreasing EQ-index with increasing
age was observed in both groups. In terms of QALYs, gains were significant among urban
residents in clubs alone, and show a decreasing pattern with increasing age as observed
with the EQ-index though gains were more in the clubs. Assessing HRQoL generically
affirms the findings of chapter 7 using an HIV-specific tool by revealing comparable HRQoL
scores and QALY gains between clients in clinics and clubs.

Chapter 9 addressed the costs incurred by stable ART patients as they access care and the
impact on household income. Comparing direct and indirect costs between clinic-based
and club-based clients revealed significantly lower costs among clubs attendees. Costs
(in USD) per year for clinic vs club clients were: 11.7 vs 4.17 for direct costs, 20.9 vs 8.23
for indirect costs, and 32.2 vs 12.4 for total costs. Clubs’ clients having overall lower costs
is suggestive that clubs reduce barriers and facilitates access to services for clients. We
found that time spent accessing care and time spent in illness were also reduced in the
clubs compared with the clinics. The main cost drivers included transportation for direct
costs and income loss due to time spent accessing care for indirect costs.

Part 5 – Discussion

Findings from studies in this thesis contribute evidence to the DSD landscape of comparable
quality of life and quality of care between clinic- and DSD-based care from a client’s
perspective. The findings further reveal significant cost-saving benefits for clients in DSDcare. As PLHIV age, and become challenged with other non-communicable diseases (NCD),
it will be important to develop simplified pathways for accessing all the health services they
will require to boost adherence and ensure retention in care. By showing that DSD models
are potentially sustainable in SSA, the studies support the call to expand the DSD strategy
for the integrated delivery of other (NCD) services.
As client preferences facilitate DSD adaptations, efficient monitoring will require an
integrated information system that captures adequately the movement of clients in the care
cascade. Achieving an integrated DSD strategy will entail policy amendments that will create
an enabling environment for the changes in healthcare delivery practices necessitated by
such integration. An example is the formal integration of community health workers as part
of the health workforce, and the recognition of their expanded roles in DSD models.
Findings from the studies in this thesis showcase the impact of DSD from clients’ perspectives.
The insight deduced call for further exploration into how best to incorporate additional
interventions or integrate additional NCD services that could maximize the DSD platform
to improve clients’ QoL.
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Samenvatting
Gedifferentieerde zorgverlening (Differentiated Service Delivery, DSD) is een
patiëntgerichte strategie die erop gericht is prioriteit te geven aan de uiteenlopende
behoeften van mensen met hiv (PLHIV) en tegelijkertijd rekening te houden met de
beperkingen van het zorgstelsel. Hoewel DSD kan worden geïmplementeerd, is het
belangrijk om het perspectief en de prioriteiten van de eindgebruikers – mensen met hiv
- op te nemen in het ontwerp, de implementatie en de evaluatie van DSD-zorgmodellen
om ervoor te zorgen dat ze een duurzame en succesvolle aanvulling op de zorgverlening
worden. Dit proefschrift richt zich op het verhelderen van de impact van een DSD-model
vanuit het perspectief van mensen met hiv die stabiel zijn op antiretrovirale therapie (ART).
Meer specifiek beoordeelt het hier gepresenteerde onderzoek de impact van DSD, rekening
houdend met belemmeringen aan vraag- en aanbodzijde waarmee mensen met hiv in ruraal
sub-Sahara Afrika (SSA) worden geconfronteerd in de gezondheidszorg.

Deel 1: Inleiding, de hindernissen

Het eerste deel van dit proefschrift beschrijft zowel de hiv-epidemie en de veranderingen
in behandeling en zorg in het algemeen en in Tanzania in het bijzonder (Hoofdstuk 1),
evenals de belemmeringen waarmee mensen met hiv te maken krijgen wanneer zij door het
gezondheidssysteem navigeren om toegang te krijgen tot zorg (Hoofdstuk 2). De analyse
van het patiëntentraject in hoofdstuk 2 brengt het zorgzoekgedrag van mensen met hiv in
kaart, afgezet tegen de hiv-diensten die beschikbaar zijn in de Shinyanga regio in Tanzania,
met gebruikmaking van openbaar beschikbare gegevens. Deze analyse maakte het mogelijk
om de toegang tot hiv-diagnostiek en behandeling te schatten op 45%, 64% en 65% voor
bepaling van het CD4-cel aantal, HIV viral load en de toegang tot ART, respectievelijk. Het
omgekeerde weerspiegelt de omvang van de gemiste kansen door het gezondheidssysteem,
d.w.z. het percentage mensen dat wel toegang had tot een hiv-test, maar niet tot de
vervolgtesten of behandeling in dezelfde instelling. Bovendien toonde deze studie aan dat
testen voor hiv op grote schaal beschikbaar was in de publieke sector, d.w.z. in >97% van
alle gezondheidsvoorzieningen, terwijl dat niet het geval was in de privésector (slechts 34%
van de voorzieningen, met uitzondering van de privéziekenhuizen op districtsniveau). Om
de toegang tot zorg te optimaliseren, moeten gemiste kansen in elk contact van de cliënt
met het gezondheidssysteem worden vermeden. Het maximaliseren van de betrokkenheid
van de particuliere sector bij de hiv-dienstverlening heeft het potentieel aangetoond om
cliënten te bedienen die om redenen van voorkeur, overtuiging, enz. niet naar de publieke
sector zullen gaan. Uitbreiding van DSD tot de particuliere sector zou potentieel alle
cliënten kunnen bereiken, ongeacht hun voorkeuren. Er zullen duidelijke richtlijnen nodig
zijn om deze veranderingen door te voeren.
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Deel 2 - De interventie, een overzicht
Deel II beoogt een overzicht te geven van het DSD-landschap, de verschillende soorten
interventies die tot op heden zijn uitgevoerd, en de duurzaamheid daarvan te beoordelen.
Hoofdstuk 3 bevat een gedetailleerd protocol waarin de methodologie wordt geschetst voor
de beoordeling van de duurzaamheid van DSD-interventies. Voor deze beoordeling werd
een bestaand framework aangepast om de duurzaamheid van gezondheidsinterventies te
bekijken vanuit zes brede domeinen, d.w.z. interventieontwerp, processen, externe omgeving,
middelen, betrokken mensen, en organisatorische setting. Deze zes thema’s werden verder
gegranuleerd tot 40 constructen die wij gebruikten om een checklist en een scoresysteem
te ontwikkelen voor de beoordeling van elke DSD-interventie. De scores van één tot drie
werden toegekend per construct dat de mate van gerapporteerd bewijs aangaf, die eerst
werden opgeteld om de domeinscores te verkrijgen, en vervolgens algeheel om een totale
duurzaamheidsscore te verkrijgen. De domeinscores werden gebruikt om de prestaties
tussen de domeinen voor de geincludeerde DSD-interventies te vergelijken. De totaalscores
werden gerangschikt naar mate van bewijs voor duurzaamheid van de DSD interventie.

Hoofdstuk 4 presenteert de resultaten van de duurzaamheidsbeoordeling die is uitgevoerd
aan de hand van het in hoofdstuk 3 geschetste protocol. De 34 geincludeerde artikelen
rapporteerden 39 verschillende DSD-interventies die in 10 SSA-landen werden uitgevoerd.
Er werden negen unieke DSD types geïdentificeerd waaronder adherentie/ART clubs (AC)
-41%, Community ART groepen (CAG) - 21%, Community ART-navulgroepen (CARG) - 5%,
Community-drugdistributiepunten (CDDP) - 5% , Verwijzing naar lagere lijns zorginstelling
(DR) - 8%, Thuisbezorging (HD) - 5%, Meermaandelijks voorschrijven (MMS) - 3%,
Outreach (OR) - 3% en Halfjaarlijkse controles (SMA) -10%. De meest gerapporteerde
duurzaamheidsconstructen in de studies bevonden zich in de domeinen interventieontwerp
en organisatorische setting. De minst gerapporteerde duurzaamheidsconstructen bevonden
zich in de domeinen middelen en betrokken mensen. Door te laten zien dat de mediane
scores het hoogst waren voor de domeinen interventieontwerp, organisatorische setting en
interventieproces, hebben we belangrijke gebieden die duurzaamheid ondersteunen naast
financiële middelen naar voren gehaald. Omgekeerd waren de domeinen met de laagste scores
middelen, betrokken mensen, en externe omgeving, wat mogelijkheden om de duurzaamheid
te verbeteren onthuldde. In het algemeen werden de AC en CAG interventies op grotere
schaal toegepast en scoorden ze het hoogst in termen van duurzaamheid. Hoewel AC zowel
in rurale als in stedelijke gebieden kan gedijen, bleken zelfvormende groepen en individuele
modellen zoals CAG, CARG en CDDP meer algemeen aanvaard te zijn in rurale gebieden.
Aanvullende beheerssystemen, met inbegrip van gezondheidsinformatie, die naar behoren
zijn geïntegreerd in het bestaande gezondheidszorgsysteem, zijn nodig voor de doeltreffende
uitvoering en duurzaamheid van DSD-opties naarmate deze zich ontwikkelen.
Het laatste hoofdstuk van deel II, hoofdstuk 5, beoogt een gedetailleerd inzicht te
verschaffen in de gedifferentieerde dienstverleningsstrategie die als onderdeel van het
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Test & Behandel-project in Shinyanga is uitgevoerd. In de publicatie wordt een overzicht
gegeven van het demonstratieproject dat uit twee met elkaar verweven takken bestond,
namelijk implementatie en onderzoek. Voor de implementatie werden alle activiteiten
beschreven die gepaard gingen met het opzetten van de ART-clubs, het betrokken personeel
en hun rol en verantwoordelijkheden worden beschreven. Het onderzoek was drieledig in
opzet, gericht op het genereren van wetenschappelijk bewijs met betrekking tot DSD op
klinisch/epidemiologisch, economisch en anthropologisch vlak. Een van de doelstellingen
van het klinisch/ epidemiologisch onderzoek was de effectiviteit van de ART-clubs te
beoordelen en deze te vergelijken met de reguliere hiv zorg in de klinieken. De ervaring
van de cliënten en de zorgverleners in de ART-clubs, de factoren die van invloed zijn op
testen en de koppeling aan de zorg, en de aanpassingen die werden gedaan om de clubs
in de context in te passen, vormden de focus van het sociaal-wetenschappelijk onderzoek.
Het economisch onderzoek had tot doel de structuur en de drijvende krachten achter de
kosten te verkennen, zowel vanuit het oogpunt van de zorgverleners als van de cliënt. Deze
onderzoeksaanpak was bedoeld om holistisch bewijs te genereren over DSD-interventies
om het beleid, de implementatie en de opschaling in Tanzania te helpen onderbouwen.

Deel 3 - Kwaliteit van DSD-zorg en belemmeringen aan de aanbodzijde

Inzicht in de kwaliteit van zorg (QoC) geleverd door gezondheidswerkers en hoe deze werd
ervaren door cliënten is cruciaal voor het begrijpen van de aanbodbeperkingen binnen het
gezondheidssysteem. In deel III, hoofdstuk 6, werd de kwaliteit van de zorg onderzocht
in termen van structuur, proces en resultaten van de zorg. Er kwamen vergelijkbare
resultaten naar voren tussen DSD- en kliniekgerichte zorg. Hoewel de structuur minder
middelen vergde, was voldoende vergaderruimte een beperking die in sommige DSDclubs werd waargenomen, maar niet in de klinieken. Wat het proces betreft, was de tijd
die werd besteed op verschillende punten tijdens het bezoek aan de kliniek aanzienlijk
langer in de klinieken dan in de clubs. Deze bevinding geldt voor verschillende DSDinterventies en bevestigt een van de belangrijkste redenen waarom de DSD-strategie
noodzakelijk is. Uitkomsten zoals de prevalentie van tuberculose-achtige symptomen
of andere opportunistische infecties, het mediane CD4 getal en de HIV-viral load in de
laatste zes maanden waren allemaal vergelijkbaar in klinieken en clubs, wat suggereert
dat de DSD-strategie de zorguitkomsten niet in gevaar heeft gebracht. Cliënten meldden
ook vergelijkbare percepties van aanvaardbare kwaliteit van zorg in klinieken en clubs,
wat waarschijnlijk de toegevoegde waarde weerspiegelt van de mogelijkheid om diensten
te verlenen op een manier die rekening houdt met de voorkeuren van de patiënt. In het
algemeen blijkt uit de bevindingen dat DSD zorgt voor de broodnodige flexibiliteit in de
dienstverlening, waardoor cliënten de individuele belemmeringen die zij ondervinden bij
de toegang tot hiv-diensten kunnen overwinnen.
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Deel 4 – Kwaliteit van leven bij DSD-zorg en belemmeringen aan de
vraagzijde
Naast belemmeringen aan de aanbodzijde, die systeemgerelateerde lacunes blootleggen,
worden cliënten geconfronteerd met andere belemmeringen die meer direct verband houden
met de cliënten zelf, d.w.z. belemmeringen aan de vraagzijde. Deel IV richt zich op dit aspect
van de evaluatie. Met behulp van een gevalideerd hiv-specifiek instrument, de functionele
beoordeling van HIV-infectie (FAHI), besprak hoofdstuk 7 gezondheidsgerelateerde
kwaliteit van leven (HRQoL) onder stabiele ART-patiënten, waarbij een vergelijking
werd gemaakt tussen klinische zorg en DSD in clubs. Vergelijkbare HRQoL scores werden
waargenomen onder kliniek- en club-gebaseerde zorg cliënten. De bevredigende (> 80% van
de maximale score) algemene FAHI HRQoL-score die geassocieerd waren met het mannelijk
geslacht onder kliniekdeelnemers is waarschijnlijk een weerspiegeling van de mannelijke
dominantie die kenmerkend is voor de studiesetting. Het is aannemelijk dat mannen op
basis van hun financiele en maatschappelijk status makkelijker ervoor kunnen kiezen om
in reguliere klinische zorg te blijven, ondanks dat ze ook in aanmerking komen voor DSD.
Getrouwd zijn en in de stad wonen werden geassocieerd met een betere HRQoL bij DSDdeelnemers, wat waarschijnlijk het effect weerspiegelde van de steun van een echtgenoot
en het wonen in een minder discriminerende omgeving. De fysieke, sociale, emotionele
en cognitieve welzijnsdimensies waren vergelijkbaar tussen de klinieken en de clubs.
Door een tijdsefficiënt platform te bieden dat bevorderlijk is voor cultureel aanvaardbare
dienstverlening en sociale steun. Hiermee lijkt DSD klinische zorg aan te vullen om mensen
met hiv te ondersteunen bij het overwinnen van barrières voor toegang tot zorg.
In hoofdstuk 8 werd HRQoL op een meer algemene manier vergeleken, waarbij vijf
dimensies werden beoordeeld, namelijk mobiliteit, zelfzorg, gebruikelijke activiteiten,
pijn, en angst, onder stabiele ART patiënten met behulp van het EQ-5D-5L instrument. De
mediane HRQoL scores, EQ-index, en EQ-VAS die de individuele perceptie van de eigen
gezondheid weerspiegelen, verschilden niet tussen de kliniek- en clubdeelnemers. Onze
bevinding dat DSD in clubs de algemene HRQoL-scores niet aantastte, suggereert een
minimale impact van DSD. Pijn en angst waren de dimensies waar de meeste problemen
werden gerapporteerd door de cliënten, wat overeenkomt met de literatuur betreffende
mensen met hiv. Alleen in de stad wonen werd geassocieerd met een hogere EQ-index
in zowel klinieken als clubs, terwijl in beide groepen een afnemende EQ-index met
toenemende leeftijd werd waargenomen. In termen van Quality-adjusted Life Years (QALY’s)
was de toename significant onder stadsbewoners in clubs alleen. Ze vertoonden een
afnemend patroon met toenemende leeftijd zoals ook waargenomen bij de EQ-index hoewel
de toename groter was in de clubs. De algemene beoordeling van HRQoL bevestigt de
bevindingen van hoofdstuk 7 waarbij hiv-specifieke kwaliteit van leven en QALY-toenames
vergelijkbaar waren tussen cliënten in klinieken en clubs.
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Hoofdstuk 9 ging in op de kosten die stabiele clienten op ART maken en de impact daarvan
op het gezinsinkomen. Een vergelijking van de directe en indirecte kosten tussen klinieken clubcliënten liet significant lagere kosten zien onder clubcliënten. De kosten (in USD)
per jaar voor kliniek- vs. clubcliënten waren: 11,7 vs 4,2 voor directe kosten, 20,9 vs 8,2
voor indirecte kosten, en 32,2 vs 12,4 voor totale kosten. Het feit dat de totale kosten
voor de cliënten van de clubs lager zijn, wijst erop dat de clubs de drempels verlagen en
de toegang van de cliënten tot de diensten vergemakkelijken. We ontdekten dat de tijd
die werd besteed aan toegang tot zorg en de tijd die in ziekte werd doorgebracht ook
korter waren in de clubs in vergelijking met de klinieken. De belangrijkste kostenposten
waren vervoer (directe kosten) en inkomensverlies (indirecte kosten) door de tijd die aan
zorgverlening werd besteed.

Deel 5 - Discussie

De bevindingen van de studies in dit proefschrift leveren bewijs voor vergelijkbare
kwaliteit van leven en kwaliteit van zorg tussen kliniek- en DSD-gebaseerde zorg vanuit het
perspectief van de cliënt. De bevindingen onthullen verder significante kostenbesparende
voordelen voor cliënten in de DSD-zorg. Naarmate mensen met hiv ouder worden en
te maken krijgen met andere chronische aandoeningen, zal het belangrijk zijn om
vereenvoudigde trajecten te ontwikkelen voor toegang tot alle gezondheidsdiensten die ze
nodig zullen hebben om therapietrouw te bevorderen en te zorgen dat ze in de zorg blijven.
Door aan te tonen dat DSD-modellen potentieel duurzaam zijn in SSA, ondersteunen de
studies de oproep om de DSD-strategie uit te breiden voor de geïntegreerde verstrekking
van zorg voor andere chronische ziekten zoals hypertensie en diabetes mellitus.

Het is belangrijk om de lokale implementatie van DSD aan te passen aan de voorkeuren
van de cliënten. Daarnaast is het essentieel dat de zorg goed wordt gemonitord door
een geïntegreerd informatiesysteem. De verwezenlijking van een geïntegreerde DSDstrategie zal beleidswijzigingen vereisen die een gunstig klimaat zullen scheppen voor de
veranderingen in de zorg die voor dergelijke integratie noodzakelijk zijn. Een voorbeeld
hiervan is de formele integratie van informele gezondheidswerkers als onderdeel van het
gezondheidspersoneel en de erkenning van hun uitgebreide rol in DSD-modellen.

De bevindingen van de studies in dit proefschrift laten het effect van DSD zien vanuit het
perspectief van de cliënten. De verkregen inzichten vragen om verder onderzoek naar de
beste manier om aanvullende zorg te integreren die het DSD-platform zouden kunnen
maximaliseren, en om de kwaliteit van leven van de cliënten verder te verbeteren.
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Resumen en español
La prestación de servicios diferenciados (DSD) es una estrategia centrada en el paciente que
tiene como objetivo enfatizar las necesidades diversas de las personas que viven con VIH
(PVV) teniendo en cuenta las limitaciones del sistema de salud. Si bien la DSD se puede
implementar, es importante incorporar la perspectiva y prioridades de los usuarios finales
- PVV - en el diseño, implementación y evaluación de estos modelos de atención diferenciada
para garantizar que se conviertan en una adición sostenible a la oferta general de atención
médica. Esta tesis intenta analizar el impacto de un modelo de atención diferenciada desde
la perspectiva de los pacientes estables de terapia antirretroviral (TARV). En concreto,
esta investigación evalúa el impacto de la DSD tomando en consideración las barreras en
la oferta y la demanda a las que se enfrentan los pacientes mientras son atendidos dentro
de un sistema de salud, en un contexto rural típico del África subsahariana.

Parte I: Trayectoria asistencial del paciente: barreras

La primera parte de esta tesis describe tanto la epidemia del VIH como los cambios en el
tratamiento y la atención en general, y en Tanzania en particular (Capítulo 1); también
describe las barreras a las que se enfrentan las PVV mientras navegan el sistema de salud
(Capítulo 2). El análisis de la vía de la trayectoria asistencial del paciente presentado
en el Capítulo 2 traza el comportamiento de búsqueda de atención de las PVV frente a
los servicios de VIH disponibles en la región de Shinyanga, Tanzania, utilizando datos
disponibles públicamente. Este mapeo permite estimar la probabilidad de acceder servicios
de diagnóstico y tratamiento del VIH en 45%, 64% y 65% para el acceso a la prueba de
recuento de CD4, a la prueba de carga viral y al TAR, respectivamente. La probabilidad
inversa refleja la oportunidad perdida, es decir, el porcentaje de personas que accedieron
a la prueba del VIH, pero no pudieron acceder al recuento de CD4, a la carga viral del VIH
y al TAR en el mismo establecimiento. Este estudio también muestra que la prueba del
VIH estaba ampliamente disponible en el sector público, es decir, en mas de 97% de los
establecimientos de salud, mientras que no estaba disponible en el sector privado (solo el
34% de los establecimientos, excepto los hospitales privados a nivel de distrito). Evitar las
oportunidades perdidas permitiría optimizar el contacto de cada paciente con el sistema
de salud. Maximizar la participación del sector privado en la prestación de servicios de
VIH demuestra un potencial para servir a los pacientes que, por motivos de preferencia o
creencia, no visitarían el sector público. La expansión de la DSD al sector privado podría
potencialmente permitir el acceso a todos los pacientes sin importar sus preferencias de
acceso a la atención médica. Guías y políticas claras serán necesitadas para implementar
estos cambios.
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Parte II: El modelo de atención diferenciada, una vista general
La Parte II tiene como objetivo ofrecer una descripción general del panorama de los modelos
de atención diferenciada, los diferentes tipos de intervenciones realizadas hasta la fecha
y evaluar su sostenibilidad. El Capítulo 3 presenta un protocolo detallado describiendo
un método para evaluar la sostenibilidad de los modelos de atención diferenciada. Para
esta evaluación, se ha adaptado un marco integral de seis temas generales: el diseño de la
intervención, los procesos, el contexto externo, los recursos, los profesionales involucrados
y el contexto organizacional. Los seis temas se dividieron en 40 constructos para desarrollar
una lista de verificación y un sistema de puntuación para evaluar cada modelo de atención
diferenciada. Las puntuaciones se utilizaron para comparar el rendimiento cada tema de
los modelos de atención diferenciada incluidos. La puntuación general se ha clasificado
para definir la sostenibilidad.

El capítulo 4 presenta los resultados de la evaluación de sostenibilidad realizada empleando
el protocolo descrito en el capítulo 3. Los 34 artículos incluidos aportaron información
sobre 39 intervenciones de DSD en 10 países del África subsahariana. Se identificaron
nueve tipos de DSD: asociaciones de adherencia - 41%, grupos comunitarios de TAR 21%, grupos comunitarios de entrega de TAR - 5%, puntos comunitarios de distribución
de medicamentos - 5%, referencias a un nivel de servicio bajo - 8%, entrega a domicilio
- 5%, prescripción de varios meses - 3%, programa de alcance comunitario - 3% y cita
clínica semestral (SMA) -10%. Los principales constructos de sostenibilidad en los
estudios fueron los dominios del diseño de la intervención y el contexto organizacional.
Los constructos de sostenibilidad menos encontrados fueron los dominios de recursos y
profesionales involucrados. Al mostrar que las puntuaciones medias eran más altas para
los dominios del diseño de la intervención, el contexto organizacional y el proceso de la
intervención, destacamos áreas importantes que respaldan la sostenibilidad además de los
recursos financieros. Por el contrario, los dominios con la puntuación más baja muestran
oportunidades para mejorar la sostenibilidad. En general, las asociaciones de adherencia
y grupos comunitarios de entrega de TAR fueron implementados más ampliamente y se
clasificaron como las intervenciones sostenibles. Si bien se demuestra que las asociaciones
de adherencia podrían ser implementadas en áreas rurales y urbanas, los grupos
autoformados y los modelos individuales, como los grupos comunitarios de entrega de
TAR, parecen ser más aceptados en las áreas rurales. Sistemas de gestión adicionales,
incluido el manejo de la información de salud, deberán estar adecuadamente integrados en
el sistema de atención de salud existente para una implementación efectiva y la sostenible
de los modelos de atención diferenciada.
El último capítulo de la parte II, Capítulo 5, tiene como objetivo presentar la estrategia de
prestación de servicios diferenciados implementada como parte del proyecto ‘Test & Treat’
en Shinyanga. La publicación describe el proyecto de demostración que ha consistido en
dos áreas: implementación e investigación. En el área de la implementación se describen las
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actividades que conlleva la formación de las asociaciones de adherencia, los profesionales
involucrados y sus roles y responsabilidades. La investigación fue planificada en tres
partes y tuvo como objetivo generar evidencia clínico-epidemiológica, económica y social
relacionada con el modelo de atención diferenciada. El objetivo de la investigación clínicoepidemiológica fue evaluar la efectividad de las asociaciones de adherencia y compararla
con el modelo basado en la clínica. El foco de la investigación en ciencias sociales fue la
experiencia de los pacientes y los trabajadores de la salud en las asociaciones de adherencia,
los factores que influyen en las pruebas y la vinculación con la atención médica, y las
adaptaciones del modelo necesarias en el contexto rural. La investigación de costes tuvo
como objetivo explorar la estructura de los costes tanto desde la perspectiva del proveedor
como desde la perspectiva del paciente. Este enfoque de investigación tiene la intención
de generar una evidencia holística sobre la DSD para ayudar a informar las políticas, la
implementación y la expansión a escala en Tanzania.

Parte III: Calidad de la atención sanitaria de la DSD y barreras en la
oferta de servicios

Comprender la calidad de la atención sanitaria ofrecida por el personal sanitario y cómo
esta es percibida por los pacientes es fundamental para comprender las limitaciones en la
oferta de servicios. En esta Parte III, el capítulo 6 explora la calidad de la atención sanitaria
en términos de estructura, proceso y resultados. Los resultados fueron comparables entre
la DSD y la atención basada en la clínica. Aunque la estructura requiere menos recursos en
general, la disponibilidad de un espacio adecuado para reuniones fue una limitación que
se ha observado en la DSD y no en el modelo de atención en las clínicas. En términos de
proceso, el tiempo dedicado a acceder a los servicios en diferentes puntos de prestación
durante las visitas a la clínica fue significativamente más largo en las clínicas comparado
con las asociaciones de adherencia. Este resultado reafirma una de las principales razones
por las que la estrategia de DSD es necesaria. Resultados clínicos, como la prevalencia de
síntomas similares a los de la tuberculosis u otras infecciones oportunistas, la mediana del
recuento de CD4 y la carga viral en los últimos seis meses, fueron similares en los pacientes
en las clínicas y las asociaciones de adherencia, sugiriendo que la estrategia de DSD no
compromete los resultados clínicos. Los pacientes también perciben de manera similar
la calidad de los servicios en clínicas o asociaciones de adherencia, lo que probablemente
refleja el valor agregado de permitir opciones de prestación de servicios que tengan en
cuenta las preferencias de los pacientes. En general, los resultados de este estudio muestran
que la DSD introduce una flexibilidad necesaria en la prestación de servicios que ayuda a
los pacientes a superar las barreras personales al acceder a los servicios de VIH.
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Parte IV: Resultados del paciente en DSD y barreras en la demanda
de servicios
Además de las barreras en la oferta, los pacientes enfrentan otras barreras que están
directamente relacionadas con los pacientes mismos, es decir, barreras en la demanda de
servicios. La Parte IV de esta tesis se enfoca en este aspecto de la evaluación. La evaluación
funcional de la infección por el VIH (FAHI), una herramienta validada específica para
el VIH, fue utilizada en el Capítulo 7 para evaluar la calidad de vida entre los pacientes
estables con TARV, comparando la atención en la clínica y la DSD. Los resultados muestran
puntuaciones similares de calidad de vida entre ambos grupos. Una calidad de vida
considerada satisfactoria (> 80% de la puntuación máxima) fue asociada con ser hombre
entre los participantes de la clínica, probablemente un reflejo del dominio masculino que
caracteriza el contexto local. Los hombres tienden a tener una influencia tanto posicional
como financiera que les permite permanecer en la clínica incluso cuando tienen la opción
de la DSD. Estar casado/a y residir en una ciudad estuvo asociado con una mejor calidad
de vida entre los participantes de la DSD, lo que probablemente refleja el efecto del apoyo
de un cónyuge y/o el vivir en un espacio menos discriminatorio. Las dimensiones del
bienestar físico, social, emocional y cognitivo fueron similares entre las clínicas y las
asociaciones de adherencia. La DSD parece complementar la atención basada en la clínica
al proporcionar una plataforma eficiente para la prestación de servicios culturalmente
aceptables, ayudando a las PVV a superar las barreras de acceso a la atención sanitaria.
El Capítulo 8 evalúa la calidad de vida de una manera más general (no enfocada en la
enfermedad) utilizando la herramienta EQ-5D-5L. Se evaluaron cinco dimensiones:
movilidad, autocuidado, actividades del día a día, dolor y ansiedad, entre los pacientes
estables con TARV. Las puntuaciones medias de calidad de vida, el índice EQ y EQ-VAS
(que reflejan la percepción de la propia salud de un individuo) no difirieron entre los
participantes en la clínica y los participantes de la asociación de adherencia. Este resultado
sugiere un impacto mínimo de la DSD en la calidad de vida de los pacientes. El dolor y
la ansiedad fueron las dimensiones donde se reportaron la mayoría de los problemas
entre los pacientes, este resultado se alinea con la literatura sobre calidad de vida entre
PVV. La residencia urbana fue asociada con un índice EQ más alto tanto en clínicas como
en las asociaciones de adherencia, mientras que en ambos grupos se observa un índice
EQ reducido con un aumento en la edad. En términos de AVAC (año de vida ajustado
por calidad), las ganancias fueron significativas entre los residentes urbanos solo en la
DSD, y muestran una reducción con el aumento en la edad, al igual que en el índice EQ.
La evaluación de la calidad de vida reafirma los hallazgos del capítulo 7 utilizando una
herramienta específica para el VIH al revelar puntuaciones de calidad de vida comparables
y ganancias de AVAC entre pacientes en clínicas y clubes.

El Capítulo 9 evalúa los costes incurridos por los pacientes estables de TARV cuando
acceden a los servicios, así como el impacto en los ingresos del hogar. La comparación
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de los costes directos e indirectos entre los pacientes de las clínicas y los pacientes de
las asociaciones de adherencia muestra costes significativamente más bajos entre los
asistentes la DSD. Los costes (en USD) por año para los pacientes de la clínica frente a
las asociaciones de adherencia fueron: 11,7 vs 4,17 en costes directos; 20,9 vs 8,23 en
costes indirectos; y 32,2 vs 12,4 en costes totales. El hecho de que los pacientes de las
asociaciones de adherencia tengan costes generales más bajos sugiere que estas reducen
ciertas barreras en la demanda facilitando el acceso a los servicios. Demostramos que el
tiempo dedicado al acceso de los servicios y el tiempo pasado por enfermedad también se
reducen en las asociaciones de adherencia en comparación con las clínicas. Los principales
costes incluyeron el transporte para los costes directos y la pérdida de ingresos debido al
tiempo dedicado al acceso de los servicios para los costes indirectos.

Parte V: Discusión

Los resultados en esta tesis demuestran que DSD la calidad de vida y calidad de atención
sanitaria son comparables entre los servicios basados en la clínica y la DSD desde
la perspectiva del paciente. Los resultados también muestran beneficios de ahorro
importantes para los pacientes en el cuidado de la DSD. A medida que las PVV envejecen y
se enfrentan a otras enfermedades no transmisibles y crónicas será importante desarrollar
trayectorias de cuidado simplificadas para acceder a todos los servicios de salud que
necesitarán, mejorar la adherencia y garantizar la retención en los servicios. Al mostrar
que los modelos de atención diferenciada son potencialmente sostenibles en el África
subsahariana, estos estudios apoyan la iniciativa global para expandir esos modelos a
otros servicios además de los de VIH.

Dado que las preferencias del paciente facilitan las adaptaciones de la DSD, el monitoreo
eficiente requerirá un sistema de información integrado que capture adecuadamente el
movimiento de los pacientes en la trayectoria de cuidado. Lograr una estrategia de DSD
integrada implicará cambios en las políticas para crear un entorno propicio. Un ejemplo
es la integración formal de los trabajadores de salud comunitarios como parte de la fuerza
laboral de salud y el reconocimiento de sus roles en los modelos de atención diferenciada.
Los resultados de esta tesis muestran el impacto de la DSD desde la perspectiva de los
pacientes. Mas investigación es necesaria para definir la mejor manera de incorporar
intervenciones adicionales o integrar servicios para tratar enfermedades crónicas,
maximizando la plataforma la DSD y al final mejorando la calidad de vida de los pacientes.

261

11

Authors & Affiliations

Authors & Affiliations
Nwanneka E. Okere, Judith Meta, Lucia Corball, Eric van Praag, Josien de Klerk, Sabine
Hermans, Tobias F. Rinke de Wit
Department of Global Health, Amsterdam UMC, University of Amsterdam; and Amsterdam
Institute for Global Health and Development

Pasquale De Nardo, Elisa Gentilotti, Arianna Bortolani,Giampietro Pellizzer,
Giullia Martelli, Veronica Censi,
Doctors with Africa – CUAMM, Padova, Italy
Sayoki Mfinanga
National Institute for Medical Research, Muhimbili Centre, Dar es Salaam, Tanzania

Geoffrey Somi
Ministry of Health, Community Development, Gender, Elderly and Children (MOHCDGEC);
National AIDS Control Programme, Dar es Salaam, Tanzania
Bernard Desderius
Bugando Medical Centre, Mwanza, Tanzania

Veryeh A. T. Sambu, Werner Maokola
National AIDS Control Programme (NACP), Dodoma, Tanzania

Denise Naniche
ISGlobal -Barcelona Institute for Global Health, Hospital Clinic, University of Barcelona,
Barcelona, Spain
Gabriela B. Gomez
Department of Global Health and Development, London School of Hygiene and Tropical
Medicine (LSHTM), United Kingdom; and Department of Modelling, Epidemiology and Data
Science, Sanofi Pasteur, Lyon, France.

Lisa Urlings
Department of Medicine, Amsterdam UMC University of Amsterdam, Amsterdam,
Netherlands

Laura Lennox
Department of Primary Care and Public health, Imperial College, National Institute for
Health Research, Applied Research Collaboration, North West London, London, United
Kingdom.
262

Authors & Affiliations

Nathan Ford
Department HIV, World Health Organization, Geneva, Switzerland.

Anton Pozniak
Chelsea and Westminster Hospital NHS Foundation Trust, London, United Kingdom
Patrobas Katambi, Clementina Machibya,
Ngokolo Health Center, Catholic Diocese of Shinyanga, Tanzania
Kathleen Costigan, Dunia Kereto
Bugisi Health Center, Catholic Diocese of Shinyanga, Tanzania

11

263

Portfolio

PhD portfolio
Name of PhD student:

N. E. Okere

PhD period:

December 2017-August 2021

Name of PhD supervisors:

Prof. T.F. Rinke de Wit

Denise Naniche (Associate Research Professor)
Sabine Hermans (Assistant Professor)
General Courses

Gabriela B. Gomez (Associate Professor)

Inter- and Transdisciplinary Research for Global Health

Clinical Epidemiology: Systematic Reviews

Practical Biostatistics

Project management

Scientific writing for research publication in English

Medical Literature: Searching for a Systematic
Advanced Topics in Biostatistics

Oral presentation in English

AMC world of science

Didactical Skills

Specific courses
NIH Clinical Research Training (Online)

TRREE Public Health Research Ethics (Online)

Health service research methods

Measuring & valuing health (Online)

Economic Evaluation in Global Health (Online)

Health Economics – An Introduction

Proposal Writing as a Consultancy Skill

Year

ECTs

Institution

2017

6.0

Athena, VU Amsterdam

2018

2018

2018

2019

2019

2019

2019

2019

2020
2018

2018

2018

2018

2018

2019

2020

0.7

1.1

0.6

1.5
0.1

2.1

0.8

0.7

0.4

1.0

1.0

0.7

0.4

3.0

3.0

2.0

Seminars, workshops, and masterclasses
TransGlobal Health Annual meeting

PhD Students symposium

TransGlobal Health Annual meeting

Joep Lange Chair and Fellows Masterclass (Online)

264

2017

2018

2018

2020

1.0

1.0

1.5

1.5

AMC-UvA

AMC-UvA

AMC-UvA

AMC-UvA

AMC-UvA

AMC-UvA

AMC-UvA

AMC-UvA

AMC-UvA

NIH Office of Clinical Research, USA

TRREE, Hong Kong

Erasmus summer program (ESP),
Rotterdam

University of Sheffield, UK

University of Washington, USA

ISGlobal University of Barcelona,
Spain

Heidelberg Institute for Global
Health, Germany
AIGHD, Amsterdam

ISGlobal University of Barcelona,
Spain

ISGlobal University of Barcelona,
Spain

Joel Lange Institute, Amsterdam

Portfolio

International conferences
Amsterdam Public Health Conference

International AIDS Society Conference (IAS)

Poster presentation at the Amsterdam Public Health
Conference

Oral poster presentation at the Netherlands Conference
on HIV Pathogenesis, Epidemiology, Prevention, and
Treatment (NCHIV20virtual)

Science Spotlight presentation at the Conference on
Retroviruses and Opportunistic Infections (vCROI 2021)

International AIDS Society Conference (IAS)
Mentoring, supervising, and Examining
MSc International Health student
Total ECTs

2018

2018

2019

1.0

1.0

1.5

Amsterdam

Amsterdam

Amsterdam

2020

1.5

Amsterdam (virtual)

2021

1.5

USA (virtual)

2018

1.5

Berlin, Germany (virtual)

2020

1.5

ISGlobal University of Barcelona,
Spain

38.1

a) ECTS = European Credit Transfer and Accumulation System; 1 ECTS = 28 hours workload,
AMC = Academic Medical Center, UvA= University of Amsterdam. VU = Vrije Universiteit Amsterdam,
APH= Amsterdam Public Health, NIH = National Institutes of Health, TRREE = Training and Resources In Research
Ethics Evaluation,

265

Acknowledgements

Acknowledgements
“Praise God, from whom all blessings flow;
Praise Him, all creatures here below;
Praise Him above, ye heav’nly host;
Praise Father, Son, and Holy Ghost!”

With the words of this hymn written by Thomas Ken close to four centuries ago, I begin
my thanks first to God alone who orchestrates the symphony of the universe. It’s all about
Him. Only by His mercies has this work been possible. His love was my anchor, and His
presence, my strength. If I were to assess the factors that predicted the completion and
success of this PhD journey, I cannot think of a more significant factor (p-value <0.001)
that saw me through than God. For that, I am eternally grateful and return all the glory
for this accomplishment to Him.
European Commission
My doctoral study was made possible by generous funding provided by the European
Commission through the Erasmus Mundus Fellowship, and for that I am grateful.

Supervisors
I had the rare privilege of having four outstanding scientists motivate and guide me through
the murky water of this PhD, Tobias Rinke de WIT (Prof), Denise Naniche, Sabine Hermans,
and Gabriela Gomez. I had one captain directing my affairs from four corners, each with a
different flavor. That first SKYPE call we had before I resumed gave me a glimpse of what
lay ahead, and though I did my best to brace up for the journey ahead, I guess nothing quite
prepares one for what to expect.
I begin my Thank you with Tobias, my promoter. I remember going through one of your
online profiles after learning that I had been selected for the PhD programme and being
in awe of how intelligent you are. I wondered if I would be able to meet your expectations.
Meeting you in person, allayed my fears. Knowing how busy your schedule is, I want to
thank you for the easy access you granted me to you from the very start until now. I don’t
know how you do it, but you are almost always the first to respond to any document I send
out, day or night. Thank you for the many conversations we had. You always ensured that I
looked beyond the immediate to the big picture. Your speed, insight, and solution mindset
inspire me. You may not know it, but your words encouraged me to bring my children over,
a decision I bless God for every day. Thank you for thinking through with me and helping
me find my next step when the future looked so bleak. Thank you for believing I could do
this, your support, counsel, and encouragement remain priceless.
My PhD programme required ‘mobility’ meaning that I had to study at another institute
(in my case ISGlobal - University of Barcelona) other than my host institution. Thank
you Denise for making my ‘mobility’ experience seamless in every way. For helping me
think through my analysis plan while working on our quality of life studies. Though not
266

Acknowledgements

your specific area of expertise, you ensured I got all the support I required to get it right.
I learned from you that at the end, every research story needs to have some punchlines
of key messages whether good or bad. Thank you for your friendship, it was easy to talk
to you about my discoveries as I journeyed through the scientific world and laugh at my
naivety without any fear of contradiction. Despite wearing many caps and running a tight
schedule, you still made it to walk me through Barcelona’s busiest tourist spots. I appreciate
how you showed your care for me as an individual, the small talks before or after we have
discussed science made this journey bearable.
Before starting my PhD, I used to think that I had a good command of the English
language, I learned early to wait until Sabine had gone through any script I share and I
say this from a good place. Thank you Sabine for always making time to comb through
my writings and prodding me to keep it simple while explaining all concepts as clearly
as possible. Your detail orientation is at a level I admire. I learned how to cautiously and
tactfully navigate the sometimes challenging terrain of peer-review from you. I appreciate
the liberty you gave me to bounce off any ideas I had concerning any method or analysis.
Thank you for your friendship and for always making time for me when I needed it.
When I first outlined the research that I might be interested in conducting given the
Test and Treat project scenario, I didn’t see any relationship between them, it was you Gaby
who saw it and immediately mapped out the storyline. Thank you Gaby for helping me
make sense of it all. I particularly appreciate your keeping me accountable to the timelines
we agree. The concise manner in which you write is something I admire and am trying to
emulate. I sense your ‘impatience’ with me sometimes, but I thank you for not allowing
me to get away with just anything but the best. Despite going through major transitions
yourself during this PhD period, you chose to stick with me and see this through, and for that,
I am deeply grateful. You were supposedly far away, yet, I got your feedback when I needed
it, night or day, weekday or weekend. I learned a lot from you about economic evaluation
which was a new area for me and in which I desired to develop during this journey. If I had
any regrets, it would be that circumstances prevented me from learning more. Beyond the
PhD, your care for me as a person, and your willingness to use your network to help me find
my next step is something I truly appreciate and remain indebted to you.
PhD committee
Thank you for accepting to review my thesis and for making time to grace my defense with
your presence to further reflect on the work presented in this thesis.

Connectors
I cannot but appreciate you, Jacqui Nassimbwa for your firm belief in me when you shared
the TGH fellowship call for applications with me in October 2016. A special thank you also
to Dr. Matthias Borchert. You sowed the seed that encouraged me to take this chance and
articulated your confidence so well while recommending me for the TGH fellowship.

267

Acknowledgements

TGH fellows
To all the TGH outstanding fellows I met during this journey, what a privilege to have
crossed paths with some of the most outstanding scholars from around the globe. Thank
you Ibukun, for agreeing to care for my children when I needed to be away for a week to
meet other obligations. Thank you Ikenna and your lovely wife Chioma, for opening your
home to me when I first arrived and your continued friendship afterward. You deserve a
special mention, Ona, I could not have asked for a better younger sister during this period. I
cherish your smartness, your love for my children, and your continued friendship. To Seth
Inzaule, your quiet demeanor masks your brilliance, most of all, I find your humility and
passion for God inspiring. To Evelyn Waweru, Vibian Moraa Angwenyi, Gertrude Nsorma,
and Lana, I’m so glad to have known you.
To my 2017 cohort, the last in the TGH EMJD series, I could not have chosen a better
set of scholars to ride this boat with. First Meelan Thandoo, the first to reach the finish
line, you’re the definition of beauty and brains. To cap it all, your beauty radiates from the
inside. Thank you, Sarju Rai, Indu Sharma and Felix Chilunga for your passion and drive
inspired me to continue to push. To Maureen Njue, you and I understand the challenges
of going through this programme with a family to care for. I’m so glad that you’re headed
for the finish line.
PhD colleagues
Others at different stages in their own PhD journey encouraged me and for that, I thank
you, Jonathan Abuga, Nii Hanson Nortey, and Hai Viet Nguyen. To Boas, it was good to work
with you on setting up the AIGHD PhD platform and so refreshing to draw strength from
our shared experiences along this journey. Thank you for your friendship.
CUAMM
My PhD data collection was mostly possible because of the collaboration with CUAMM
(Doctors with Africa) who were the implementing partner on the Test and Treat project
Shinyanga. Special thanks to you, Veronica Censi, the project manager at the time. You
made it easy for me to get any assistance I required from your team during data collection.
Thank you, Giulia for your input in the studies and for ensuring the interpretation of the
results was reflective of the actual implementation. Thank you, Edith Kwezi (Mama Kwezi),
for your support and care during my stay in Shinyanga. To other members of the CUAMM
team; Yohana Bandoma – your cheerful nature is infectious, you ensured I always had my
questionnaires. Asante to Mwanaidi Salehe and Iddi Salehe for all your support.
AIGHD Shinyanga
‘Asante sana, Kaka’ to Respeace Mgawe, the AIGHD project manager at the time of my data
collection. From making my stay in Shinyanga comfortable and safe, to identifying suitable
research assistants, and generally ensuring that I got any assistance required to make
my data collection seamless, your support was invaluable. I pray to have the opportunity
to repay someday, somehow. Judith Meta, thank you, for housing me at some point and
268

Acknowledgements

providing valuable assistance and input to my qualitative study. To Rama and Tusa, my
co-PhD students on the T & T project, I’m cheering you both on to the finish line soon.

AIGHD Amsterdam
To Prof Frank Cobelens, I express my sincere gratitude for your support in ensuring I got a
much-needed extension required to bring this PhD journey to a logical conclusion, and for
opening up your network to me while exploring my next steps post-PhD would be. Thank
you, Prof. Constance Schultsz, though having very little to do with me, you provided me an
opportunity to work with Boas, your PhD student on the AIGHD PhD students platform, and
for allowing the use of your AMC project to make the extension of my PhD project possible.
‘Dankjewel’ Josien. Your support in my qualitative research ensured that it got done. I
also learned from you to accept compliments for simply what they are. Thanks a lot, Chris
Pell. You provided the life wire that saved me from drowning in the sea of mixed-methods
data analysis. I’m glad for your friendship and the support you gave me Itske Fraterman
and Lucia Corball. Thank you Fatima Bapuma, though just coming in for your postdoc
in my final year, you have been a friend. Marloes Nijboer deserves special mention, for
she not only provided excellent management support for my entire PhD project but was
also a friend who listened and cared to the end. Thank you to my other colleagues, Linde
Nieuwenhuys and Sabina Bekke for administrative support, Marjan Molemans, Rikke Rode,
Logan Stuck, for making my stay at AIGHD worthwhile.

Test & Treat project team
My gratitude goes to the Principal investigator Prof. Anton Pozniak and the national coprincipal investigator Dr. Bernard Desderius and other investigators and research leads on
the T & T project scientific committee for their input in the studies included in the thesis.
To all the staff at the T & T project sites at Ngokolo and Bugisi Health centers, I wish to
express my gratitude for the cooperation you accorded me all through data collection.
Special thanks to the heads of facility Dr. Patrobas Katambi and Sr. Kathleen Costigan. Thanks
to Dr. Clementina Machibya, Dr. Dunia Kereto, Sr. Rita, Sr. Emmanuella, Edda Ndyamkama,
and Joyce. My gratitude also extends to all the patients at the sites and especially to those
who consented to participate in the studies without whom this thesis will not be possible.
Lastly, I want to appreciate the research assistants I worked with to collect data, Victoria
James, Annette Mbaraka, Hamis Kiliba, Anastasia, Loveness, and Gertruda.
ISGlobal
Thank you, Elisabeth Salvo, Laura de la Fuente for making my mobility at ISGlobal,
University of Barcelona an enjoyable and worthwhile experience. Thank you Esperanza
Lopez for your support with admin issues. Thank you Nuria Casamitjana for your
understanding and kindness.

269

Acknowledgements

KIT
The completion of my thesis write-up was facilitated upon my resumption by the
understanding of my team lead Dr. Barend Gerretsen and indeed all the HSS unit team
members at the Royal Tropical Institute (KIT) and for that, I say a big thank you. I look
forward to an exciting future with you all.
Church
The Monday Night Prayer group at Crossroads International church became not just my
family but my powerhouse. God bless you sister Phoebe Lag-Manuel, for the prayers and
love you continue to shower on me and my children. It was you who coordinated the effort
to provide my children with much-needed adult supervision when I had to be away in
Tanzania for data collection. Thank you sisters Wil Snetselaar and Ruth, I sense the purity
of your love towards me and my children and can only pray that our good Father continues
to uphold you. I wish I could say more than just thank you to Leon, lovely wife Annalen, and
your children, for making the concerns of my family your own and for providing succor in
every way within your power to ensure we settled in nicely in the Netherlands. Thank you,
sister Rose Da Silva, for your prayers and the special care you showed bringing Onyinye
back from school for most of the Wednesdays while I was away in Tanzania. I can’t forget
Wolter and Fallon (and their beautiful son, Elias), a lovely couple, whose friendship and
love I hold dear. Marcella Anson deserves special mention, for knowing that I needed a
sister in a foreign land, God connected us. The prayers, fasts, and good times we continue
to share keep me believing that everything is already sorted. Time fails me to thank Ann,
Anila, Egbert, Zakile, Irene, and Jitske. My gratitude extends to the pastoral and elders
team including Paul Smit, Johan Lennart, Allen, Manuel, Shawn.
Bro Sunday Isehunwa, I appreciate your encouragement, prayers, and those
conversations that provided much-needed perspective on issues. God bless you Bro Emma
Nwachukwu and Mummy Edna Amaikwu, your prayers kept me going. To Pastor Ben Obi,
a true pastor at heart, thank you for your prayers and for checking on me now and then.
To Margaret Obi, my sister, and friend, your benevolent heart is rare, God bless you richly.
Friends
My heartfelt gratitude extends to many friends who supported me at various stages during
this journey with calls, chats, messages, emails, prayers, and materials. Uzoma Nwokolo,
I am grateful for your calls, prayers, and continuous encouragement. Loretta Iniaghe, It
was like you were in this boat with me all the way, praying and cheering me on. Ogo Orji,
your motivation and drive to excel continue to inspire me to be more. Okechi Nzeadibe,
you prayed with me during some real rough patches, strengthening my faith to know that
all will be well, for which I am grateful. Rosita Adunchezor, simply saying ’thank you does
not even begin to quantify my gratitude for your love and practical support all through
this journey. Victoria Adejo and Tope Kolade, my friends who continue to encourage and
strengthen me to keep going. Hilda & family, you made my first Christmas here memorable.
Ruth and Simon Achu, you were my family that I could depend on through thick and thin.
270

Acknowledgements

Thank you Agnes Akporotu, it continues to amaze me how similar our life paths have been,
and which continues to be a source of succor. Chinenye Ugoji, what can I say, you inspired
me to reach for the stars with your brilliance and drive to succeed at everything you do. I’m
glad we went on this trip together, even if across continents. Iris and Dagmara, my friends
since our days in Berlin, I’m so grateful for your friendship. To Dr. Kuti, you’re right in the
middle of your program and I know how that feels, but you’ll shine through, trust me. To
Presido, Clinton Onoh, thank you for your friendship and for always trying. To my BFF Oby
Onoh, because of you, I understand the saying from the good book that ‘there is a friend
that sticketh closer than a brother’. You are my sister who is always there come rain or
shine, and for that, I am super grateful.
Family
To Unoaku, my mother, thank you for being such an inspiration. Your firm faith in our
good God continues to guide me as I strive to become my best. Chimezie Izundu, my sister
with a heart of gold, your sacrifice, and selflessness in caring for Unoaku and Ukamaka,
is something I bring before God as I pray that He rewards you with uncommon blessings.
To Uchenna & Chinwe, despite the storms, you have to weather, yet you continue to reach
out to ensure that I am fine. To Nonso & Chinyere, thank you for looking out for me always.
Thanks also to Elo & Nonye. Thanks to my cousins, Oge, Oluchukwu, and Ik Nwune, for your
kind thoughts and chats. And to Echezona Okoloji, just the thought of you makes me smile.
Thank you for sometimes calling just to make me laugh, you have no idea how valuable
that can be on a PhD journey. Thank you Nda Florence, Christy Nwokocha, Pat Nwokocha,
Chimezie, Chibuzor and Kelechi, and also to Uche Okere. Lastly, to my three children Roni,
Chinechem, and Onyinye, I can’t even begin to imagine what this journey would have been
like without you. You all grew so fast before me and supported me in more ways than I can
mention. I pray that you have learned from me that there are no limitations in life except
those we place on ourselves.
If I have not mentioned your name specifically, it does not mean that I do not appreciate
your contribution in seeing me through this journey. Please accept my thank you for I know
that without you, I would probably not have made it to the finish line
And I close by again giving all glory to God who alone is the source of it all
Praise God the Father who’s the source;
Praise God the Son who is the course;
Praise God the Spirit who’s the flow;
Praise God, our portion here below!

271

About the author

About the Author
Nwanneka Okere is a Pharmacist and Public Health Research
scientist. She obtained her bachelor’s degree in Pharmacy from
the University of Nigeria, Nsukka, and her master of science
degree in international health at the Charite University Berlin,
Germany. She has 10+ years of experience leading, monitoring,
and evaluating public health interventions in the HIV, TB, and
Malaria programs in her home country, Nigeria. Nwanneka’s passion is in promoting datadriven, and patient-centered strategies to strengthen health systems and improve the
outcomes of health service delivery especially in low- and medium-income countries. She
spent the last four years conducting her PhD studies in Global Health at the Amsterdam
Institute for Global Health and Development, University of Amsterdam. Her PhD research
was conducted at the Test & Treat project, Shinyanga, Tanzania under the supervision
of Prof. Tobias Rinke de Wit and funded by the European Union, Erasmus Mundus Joint
Doctorate Transglobal Health program. It explored the impact of differentiated HIV service
delivery from patients’ and providers’ perspectives to promote more patient-centered
service delivery. Nwanneka is currently working as an Advisor in the health systems
strengthening sub-unit of the Health unit at the Royal Tropical Institute, Amsterdam. She
lives with her children, Roni, Chinechem, and Onyinye.

272

The global fast track target to end the AIDS epidemic by 2030 aims that
95% of HIV positive people know their status, of those, that 95% are
placed on antiretroviral treatment (ART) and of those on ART that 95%
are virally suppressed. Differentiating HIV services according to patients’
status and preferences while considering health system constraints
appears a promising strategy for achieving global targets especially in
low- and middle-income countries. The successful implementation of
differentiated service delivery (DSD) approaches however warrants an
investigation into their sustainability and how they impact on patients.
This thesis elucidates the sustainability of DSD as well as the impact
of a DSD ART club model from a patients’ perspective highlighting the
progress made and opportunities for further improvement.

