
Page 1/21

Dispensing Antiretrovirals During Covid-19
Lockdown: Pathways to Health System Resilience in
Uganda
Henry Zakumumpa 
(

zakumumpa.henry09@gmail.com
)

1Makerere University
Christopher Tumwine 

Kabale University
Kiconco Milliam 

3Kyambogo University
Neil Spicer 

London School of Hygiene & Tropical Medicine

Research Article

Keywords: Covid-19 pandemic, health services, lockdown restrictions, health system resilience, Uganda

Posted Date: March 26th, 2021

DOI: https://doi.org/10.21203/rs.3.rs-334243/v1

License:


This work is licensed under a Creative Commons Attribution 4.0 International
License.
 
Read Full License

Version of Record: A version of this preprint was published at BMC Health Services Research on July
13th, 2021. See the published version at https://doi.org/10.1186/s12913-021-06607-w.

https://doi.org/10.21203/rs.3.rs-334243/v1
mailto:zakumumpa.henry09@gmail.com
https://doi.org/10.21203/rs.3.rs-334243/v1
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1186/s12913-021-06607-w


Page 2/21

Abstract
INTRODUCTION

Although there is an emerging evidence base on the impact of Covid-19 pandemic on access to health
services in low-and middle-income countries, the related notion of health system resilience has received
little empirical attention. The objective of this study was to explore health system resilience at the sub-
national level in Uganda with regard to strategies for dispensing of antiretrovirals during Covid-19
lockdown restrictions.

METHODS

We conducted a qualitative case-study of eight districts from Eastern Uganda (Mbale, Sironko, Manafwa,
Bulambuli, Bududa) and Western Uganda (Kabarole, Kyegegwa, Kyenjonjo) purposively selected due to
having a relatively high HIV burden. Between June and September 2020, we conducted key informant
interviews with district health team leaders (n=9), with ART clinic managers (n=36), representatives of
PEPFAR implementing organizations (n=6) and six focus group discussions with recipients of HIV/AIDS
care (48 participants). Qualitative data were analyzed using thematic approach.

RESULTS

Five broad strategies for distributing antiretrovirals  during ‘lockdown’ emerged in our analysis:
accelerating home-based antiretroviral therapy (ART) deliveries,; extending multi-month dispensing from
three to six months for stable patients; leveraging the Community Drug Distribution Points (CDDPs)
model for ART refill pick-ups at outreach sites in the community; an increased reliance on health
information systems, including geospatial technologies, to support ART refill distribution in unmapped
rural settings. District health teams reported benefiting from the Covid-19 outbreak response funding to
deliver ART refills to homesteads in rural communities.

CONCLUSION

Although Covid-19 ‘lockdown’ undoubtedly impeded access to facility-based HIV services, it unraveled
new possibilities and innovations in the distribution of antiretrovirals in the predominantly rural settings
of our case-study districts. Further research is recommended to evaluate the potential of home-based
deliveries as an alternative differentiated ART delivery model in Uganda and other countries with a high
HIV burden.

Introduction
The Covid-19 pandemic has had important impacts on access to health services globally, but particularly
so in Sub-Saharan Africa which has an overwhelming infectious diseases burden [1]- [3].
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As part of Covid-19 prevention measures, several countries in Sub-Saharan Africa implemented stringent
‘lockdown’ measures. These included bans on public transport and the prohibition of mass gatherings
that are conducive for infection spread, including in bars and night clubs [4], [5]. In addition, standard
prevention measures such as wearing face masks, social distancing and hand sanitizing have become
the ‘new normal’ in many sub-Saharan countries [4], [5].

‘Lockdown’ measures were recommended by the World Health Organization (WHO) and were informed by
epidemic control experiences from China, Western Europe and North America [6], [7]. There is some
evidence that ‘lockdown’ measures have contributed to reducing Covid-19 infection rates [6], [7].

While the public health imperative of ‘lockdown’ measures is largely clear, its impact on access to general
health services, such as maternal and newborn care, HIV care and treatment and management of
tuberculosis, is beginning to become apparent [8], [9].

In Uganda, ‘lockdown’ measures were implemented from March 2020 [10]. The Ugandan government
announced a ban on public and private transport, the closure of all educational institutions and public
entertainment facilities such as bars and cinemas and enforcement of a national curfew [10]. Due to
restricted movements, special permission was required for private individuals to travel. Uganda has a
decentralized health system whereby sub-national units known as districts retain overall responsibility for
social service provision [11], [12]. In this context, permission to travel was to be sought from designated
public officers known as ‘Resident District Commissioners’ [11].

‘Lockdown’ measures in Uganda had an immediate impact on HIV services particularly on access to ART
refills for the over 1.2 million Ugandans receiving antiretroviral therapy (ART) [13], [14]. Recipients of HIV
care could no longer make in-person visits to facilities for scheduled reviews or for accessing their
medication refills. Furthermore, ’lockdown’ impeded the ongoing implementation of differentiated ART
delivery models [14]. Since 2017, the Ministry of Health of Uganda has been implementing five
differentiated ART delivery models. These include community-based ART delivery through patient-led ART
refills delivery (Community Client-Led ART delivery or CCLAD) and Community Drug Distribution Points
(CDDPs) [14], [15]. Less-intensive facility based ART delivery models include Fast Track Drug Refills
(FTDR), which entail a three to six-month supply of ART medicines (freed from clinical reviews) on visits
by patients to facilities [14], [15]. Indeed, multi-month ART dispensing is seen as a cornerstone of
differentiated ART delivery in Uganda and in other countries with a high HIV burden [17]- [20].

The ban on public transport and private means of travel in Uganda effectively impeded facility-based HIV
care as patients were severely constrained in physically accessing points-of-care.

While there has been a steadily emerging evidence base on the effects of ‘lockdown’ measures on access
to health services in general [1]- [3], there is little research on the notion of health-system resilience with
respect to differentiated ART delivery in the face of the Covid-19 pandemic [21]. Health system resilience
has been defined as ‘the capacity of health actors, institutions, and populations to prepare for and
effectively respond to crises; maintain core functions when a crisis hits; and, informed by lessons learned
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during the crisis, re-organize if conditions require it’ [22]. Examples of the notion of health system
resilience include strategies by health workers for reaching patients in their households and communities
owing to statutory travel restrictions and innovations around distribution of medications in the context of
bans on public transport. The notion of health system resilience has also been studied with respect to the
Ebola outbreak in Western Africa [22].

Given that Sub-Saharan Africa is lagging behind in global efforts to roll out the Covid-19 vaccine, the
effects of the pandemic are likely to last longer there [23]. Hence, strategies for mitigating the impact of
Covid-19 prevention measures on access to HIV care and treatment services is critical [21], [24].
Documenting innovations around dispensing antiretrovirals in resource-limited settings is beneficial to
frontline providers, recipients of HIV care, national-level HIV programme managers and major HIV donors
such as PEPFAR [24]. Furthermore, the Covid-19 pandemic may represent new opportunities for
innovation in health services delivery and re-imagining health-systems in general [21], [24].

This study starts to fill this knowledge gap. The paper explores health system resilience at the sub-
national level in Uganda with regard to strategies for dispensing of antiretrovirals during Covid-19
‘lockdown’ restrictions.

Methods

Research design
We adopted a qualitative case study design [25]. We utilized a qualitative approach because we aimed to
explore the notion of health-system resilience [22] from the perspective of diverse actors in district health
systems, [26] namely frontline health workers, district health teams and recipients of HIV care. The study
design was conceptually informed by the analytical framework by Lévesque and colleagues [27] which
emphasizes a multi-level analytical lens in understanding the complex dynamics involved in access to
healthcare which incorporates the health-system, organizations, providers, individual-level and contextual
factors [28], [29]. The framework informs our selection of a diverse set of participants ranging from
representatives of international donors, district-level actors, facility-level personnel and patients as clients
of the health system [27]- [29].

Study sites and sampling
We selected districts due to Uganda’s decentralized health-system set up whereby sub-national
administrative units (districts) retain overall responsibility for social service provision [31]. We purposively
selected eight districts in Eastern Uganda (Mbale, Manafwa, Bududa, Sironko, Bulambuli) and Western
Uganda (Kabarole, Kyegegwa, Kyenjonjo). These sub-regions have a relatively high HIV burden in Uganda
[30]. Furthermore, the two sub-regions represent two major geographically diverse contexts and health
system settings in Uganda [27].
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We aimed to achieve diversity in our study sample by; a) level of care in the Ugandan health system (by
comparing tertiary/secondary/ primary level facilities) [32], b) facility ownership-type (public/private) and
c) setting (urban/rural). The characteristics of participating facilities are represented in Table 1.

Data collection
Qualitative data were collected between June and September 2020. We conducted eight face-to-face key
informant interviews (KIIs) with at least one District Health Officer in each case-study district. The
purpose of the interviews was to understand health-system resilience at the sub-national level and to
understand their decision space [33] around mitigating the impacts of Covid-19 lockdown on access to
ART medication such as through financial resource mobilization for reaching patients caught up in their
homes due to travel restrictions. In-depth Interviews (IDIs) were conducted with 16 ART clinic managers
(five doctors, eight clinical officers, three nurses), on-site, in their offices, at participating facilities to
understand provider-level strategies for overcoming ‘lockdown’ measures for distribution of ART refills.
Six in-depth interviews were conducted with representatives of regionally-based PEPFAR implementing
organizations to explore the role of HIV donors in Uganda in mitigating the impacts of ‘lockdown’. All
interviews were conducted in English by the first author who has an academic background in the social
sciences and extensive experience in qualitative research in HIV services [34], [35], [36]. The first author
was assisted by three research assistants who took notes during the proceedings and operated the audio
recorder. Investigators complied with Uganda National Council for Science and Technology (UNCST)
2020 guidelines on conducting research in the context of the Covid-19 pandemic. To this end, we
observed Ministry of Health Standard Operating Procedures (SOPs) for prevention of Covid-19 infection
such as implementing social distancing requirements, the use of facemasks and the use of alcohol-
based hand sanitizer.

To gain an in-depth understanding of the experiences of patients during ‘lockdown’ as a group [37], we
conducted six focus group discussions (48 participants) with patients receiving HIV care at case-study
facilities (Table 1). A topic guide was constructed prior to the conduct of FGDs and was framed around
factors influencing healthcare based on the adopted analytical framework [27]. Examples of notions
derived from the framework which were probed in the focus groups include a) Ability to reach health care
which ‘relates to the notion of personal mobility and availability of transportation’ to enable physical
access to health centres [27] b) Affordability: this denotes ‘the economic capacity for people to spend
resources and time to use appropriate services. It results from direct prices of services and related
expenses in addition to opportunity costs related to loss of income’ [27].
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The focus groups were gender-disaggregated. Three focus groups were held with adult males and three
were conducted with adult females. The patients who participated in the FGDs were selected with the
help of ART clinic managers at participating facilities based on the study objectives which was described
by investigators.

The category of all participants we engaged in this study is shown in Table 2.

Table 2: Category of participants (n = 99)

Respondent type Number    

District Health Team leaders 09    

ART clinic managers 36    

Representatives of regional-based PEPFAR Implementing Partners (IPs) 06    

Focus Group Discussions 6    

Recipients of HIV care 48    

 

Data analysis
Interviews and focus groups were audio-recorded and transcribed verbatim by four research assistants.
The transcripts were subsequently uploaded into Atlas.ti for data management and analysis.

We followed the procedures recommended for qualitative data analysis by Miles and Huberman (1994)
[38]. To this end, data were analyzed in an iterative process involving four major stages [39]. The first step
involved data familiarization through multiple readings of interview transcripts by HZ, NB, MB [38]. The
second step entailed generating a coding framework (using ATLAS. ti). Codes were inductively generated
from the interview transcripts in a team-based process involving four authors (HZ, NB, MB, AB). The third
stage was that of abstracting the coded data into thematic categories. The emergent themes were
inductively-derived. The fourth and final step was that of Overall interpretation and synthesis [40].

Results
The results presented below, based on our qualitative interviews, reflect the five broad strategies that
emerged in our analysis of provider Covid-19 ‘lockdown’ mitigation responses. The five strategies
identified were: a) intensifying home-based ART refill deliveries; b) extending multi-month ART dispensing
from three to six months; c) piggy backing off Covid-19 response outreach in the community for
medication distribution; d) leveraging the Community Drug Distribution Points (CDDPs) model; and f)
increased reliance on health information systems to support ART refills distribution.

Intensifying home-based ART refill delivery
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To mitigate the impact of Covid-19 ‘lockdown’ on physical access to facility-based HIV care, providers
aggressively intensified home-based deliveries of ART refills to patients. Due to a Uganda government
ban on public and private transport, patients could no longer travel to facilities to access ART refills based
on previously determined schedules. One public regional referral hospital, and nongovernmental providers
such as TASO (The AIDS Support Organization), reported assigning dedicated vehicle fleets to
distributing ART refills to the known physical addresses of patients within rural communities. Select
‘expert patients’ constituted part of these ‘mobile brigades’ that traversed rural communities and helped in
identifying patients’ homes to dispatch medication packages. The regionally-based PEPFAR
implementing organization in Eastern Uganda availed part of the needed vehicles and fuel to enable
health facilities traverse communities delivering ART refills.

‘We supported health facilities to do home- to- home drug delivery. So we took the drugs directly to their
(patients) homes. For some we were able to reach their homes. Those whose homes we couldn’t locate,
we would make an arrangement to deliver the drugs to a common place in their locality where they would
gather and pick their drugs’ [Representative, PEPFAR implementing organization, Eastern Uganda]

Some health workers reported taking personal initiative in extending ART refills to patients who lived in
their neighbor hoods or those within a five-kilometer radius.

Piggybacking off Covid-19 response activities for ART
distribution
At the level of district health teams, two District Health Officers (DHOs) reported that they piggybacked off
Covid-19 response transport funding provided to districts for tracing ‘alerts’ in the community to also
distribute ART refills in the households of recipients of HIV care.

‘I used the opportunity of having authority over several vehicles which were at my disposal as part of the
Covid-19 outbreak response at the district. They sent me about 65 million ($ 17,808) of which about 40%
was for fuel. So the only way I could help was to deliver ART refills through our Covid-19 epidemiological
response in a kind of outreach model. [District Health Team leader, Eastern Uganda].

The DHOs further indicated that they made some buses available for ferrying health workers to facilities.
Health workers were equally affected by the government ban on public transport. The handful of patients
who were able to physically access facilities reported being pleasantly surprised at the early reporting
times of health workers who benefited from this provision of free transport.

‘Covid-19 came with some positives. Health workers arrived much earlier than usual because they had
buses ferrying them. We kept getting calls from patients and community at large appreciating the fact
that health workers were arriving early at work and staying much longer at facilities because they were
assured of transport back home’ [District Health Team leader, Western Uganda].

However, home-based ART refill distribution was not without constraints. HIV-related stigma was
frequently cited by participants as a major constraint. This was manifested in two forms. It emerged that



Page 8/21

the physical addresses registered by patients at the facilities frequently turned out to be incorrect due to
the fear by patients of breach of HIV confidentiality. Secondly, in the case of TASO, a renowned HIV care
provider in Eastern Uganda, the vehicle fleet used in ART refills distribution was branded with the TASO
logo and brand colours. Whenever a TASO vehicle was sighted at a household, it was almost certain that
the household had a person living with HIV. Hence, community HIV-related stigma impeded the full
potential of the home-based ART refills delivery in reaching multitudes of patients within communities.

‘The challenge encountered with home-based deliveries was that of stigma. You are talking to a patient
on phone trying to locate exactly where they are after arriving in their neighborhood. He is saying ‘I am
nearby. I am around’. But because there are many people in the vicinity he fears to be seen approaching a
TASO-branded Land Cruiser (vehicle). Many times we would go back with their medication packages and
leave in frustration’ [Patient peer-leader, nongovernmental facility, Western Uganda].

Leveraging the Community Drug Distribution Points
(CDDPs) model
Prior to the Covid-19 ‘lockdown’, the CDDPs delivery model (where outreach sites within communities are
designated for ART refill pick-ups) had registered the lowest uptake in all of the five differentiated ART
delivery models endorsed by Uganda’s Ministry of Health [16]. However, with Covid-19 ‘lockdown’, facility-
based HIV care was severely impeded. Given this context, the CDDPs model gained an increased
importance in case-study districts. TASO, a leading nongovernmental ART provider in Uganda, reported
shifting the bulk of its ART refills distribution to outreach sites (CDDPs) deep within the community to
reach patients held up by lockdown measures. Boda boda (motor cycle taxis), a dominant form of
transport in rural Uganda, was restricted during lockdown rendering CDDPs a critical lifeline.

Involvement of patient peer-leaders in ART refills
distribution
Participants from TASO reported that they intensified counselling of patients by telephone to enhance
their willingness to pick up their ART refills from Community Drug Distribution Points (CDDPs). Prior to
the Covid-19 ‘lockdown’, HIV-related stigma was said to be a fundamental barrier to patient enrollment in
community-based ART delivery models.

TASO counselled their patients who were still receiving facility-based care to overcome their internalized
stigma and encouraged them to collect their refills at CDDP points in remote outreach sites.

‘For us we went the extent of encouraging patients to join CDDPs or receiving their drugs from the
community. The Covid-19 crisis helped us so much in getting patients to accept to join CDDPs. We
intensified health talks especially during Covid-19 ‘lockdown’ to encourage patients who hadn’t yet joined,
to join CDDPs near where they live’ [Patient peer-leader, private not-for-profit, Eastern Uganda]
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It emerged from interviewees’ comments that the Covid-19 ‘lockdown’ saw a marked increase in uptake of
community models due to patients’ inability to physically access facilities owing to movement
restrictions. Health workers indicated that in their Covid-19 ‘lockdown’ experience, sustained counselling
of patients contributed to a significant increase in uptake of community-based ART delivery including
those who had initially indicated a preference for facility-based care.

At two regional referral hospitals, health workers indicated that they aggressively scaled-up ART refill
distribution through leaders of patient groups in the Community Client-Led ART Drug delivery model
(CCLAD). CCLADs are voluntary groups comprising of up to six patients living in the same neighborhood
who rotate in picking up ART refills from facilities on behalf of each other. Health facilities leveraged the
CCLAD model during the ‘lockdown’ to reach a multitude of patients through their group leaders including
reaching patients who reside in hard-to-reach areas in the mountainous Elgon sub-region in Eastern
Uganda. In one of the case-study districts in Eastern Uganda, a district health officer (DHO) utilized a
strategy of delivering ART refills through the boda boda in a predominantly rural setting. Instead of ART
refill delivery to individual patient leaders of CCLAD groups, one peer-leader was selected for each of the
16 sub-counties that make up the district. The sub-county group leader would in turn physically pass on
the medication packages to individual patient leaders within that sub-county who would then reach
individual patients in an innovative supply chain network.

Extending multi-month dispensing from three to six months
Whenever supply chains permitted, providers reported that ART refills were extended from three to six
months for patients deemed clinically stable on ART. Prior to Covid-19, the Uganda Ministry of Health was
recommending a three-month medication supply for patients deemed clinically stable on ART. However,
due to the ban on travel during Covid-19 lockdown, patients were scarcely able to make in-person visits to
the facilities. Extending multi-month ART dispensing from three to six months came as a huge relief to
patients.

‘At TASO we have been doing MMD (multi-month dispensing). For stable clients we have been giving
them a six-month supply of ART while for unstable clients we have been giving them a three-month
supply and that is still going on. I was told that we have sufficient (ART) stock to last an additional three
months ahead’ [ART clinic manager, non-governmental provider, Eastern Uganda].

Even when the ban on public transport was partially lifted by the Uganda government in June 2020, many
patients could no longer afford public transport due to a hike in prices of public transport occasioned by
social distancing requirements in public transport commuter vans. Because transporters ferried less
passengers due to social distancing requirements, their revenues contracted, leading to an increase in the
per-person fare. Hence, the effects of the Covid-19 prevention measures lingered on even after the most
stringent measures were lifted by the Uganda government. Patients reported an increasing difficulty in
affording public transport to visit facilities for ART refill pick-ups due to the loss of wage income from
small and medium enterprises (SME) businesses many of which were negatively impacted by Covid-19
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‘lockdown’. Patients reported that they were scarcely able to buy food due to ‘hand-to-mouth’ livelihoods
adversely impacted by ‘lockdown’ measures.

‘The challenge we had with Covid-19 is that our people work hand-to-mouth. There is a challenge of
people being able to afford food. Many patients can’t swallow drugs because they have no food because
they were not able to work to put food on the table’ [Patient, sub-district health facility, Western Uganda].

It is important to note that whereas extending multi-month dispensing was timely due to the obtaining
circumstances, patients reported that it could have contributed to stock-outs at some facilities which did
not have the capacity to implement them due to limitations in supply chain capacity. Health workers
explained that stock-outs occurred because Covid-19 ‘lockdown’ impeded ART supply chains. Hence,
whereas providers endeavored to provide longer ART refills to patients who they could physically access,
it depleted the available stock for the rest of patients.

The impact of ‘visitor’ patients on ART stock availability
Our interviews with health workers in Western Uganda brought to light the ‘visitor’ phenomenon’s impact
on the available ART stocks during ‘lockdown’. A District Health Officer (DHO) in the Rwenzori sub-region
in Western Uganda reported that the Ministry of Health in its Covid-19 mitigation guidance allowed health
facilities in Uganda to provide ART refills to ‘visitor’ patients or those who ordinarily attend care at other
facilities.

‘One of the things we have seen is that we have had an influx of ‘visitor’ patients coming to pick
medicines during the ‘lockdown’. So we found that we had not planned for them to come and pick
medicines. So we found that what we had planned to give to our regular patients was less. Hence, for
those who were to receive a two-month supply ended up getting a one-month supply and others ended up
with medicines to last only two weeks’ [District Health Team, Western Uganda].

Due to HIV-related stigma, patients frequently bypass the nearest ART sites to their homes. Indeed, it is
not uncommon for patients to seek HIV care hundreds of kilometers away from their homes. However,
Covid-19 ‘lockdown’ restrictions compelled them to seek care at ART sites closest to their homes. Health
facilities were provided with telephone contacts of ART-providing facilities in their sub-region to allow
providers access patient information such as the ART regimens they were on so that they could provide
the correct medication to ‘visitor’ patients.

‘The innovation of sharing telephone contacts of health workers from different health facilities in
neighboring districts where these patients are coming from was a very good initiative because we would
be able to call the other end and if the patient did not have their records with them we would ascertain on
what regimen they were on and how they were taking the medicines. If he or she was suppressed or not,
or if they had any new problem with them. We even got to know their medical history, so that was very
good to reduce any challenge. [District Health Team, Western Uganda].

Longer-term orders of ART commodities
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Private sector providers such as TASO reported that they made longer-term ART commodities supply
orders with their main supplier Joint Medical Stores (JMS) which is a leading supplier of HIV
commodities to the private health sector in Uganda. From the perspective of providers, it emerged that
multi-month dispensing demanded unprecedented ART commodity stocks owing to the aggressive ART
refills distribution through intensified community-based delivery platforms. Public facilities in Uganda are
supplied ART commodities based on a bi-monthly order cycle which could not meet the performance
demands of a six-month supply of antiretrovirals as a ‘lockdown’ mitigation strategy. However,
nongovernmental providers such as TASO were more flexible in their supply chain strategies and utilized
this decision space to place longer-term orders with private commodity suppliers.

‘We placed another order with JMS (Joint Medical Stores) to enable us have a sufficient stock of drugs to
take us up to March 2021 (nine months ahead)’ [ART clinic manager, private not-for-profit, Eastern
Uganda]

Increased reliance on information system technologies
Health workers reported that Covid-19 ‘lockdown’ compelled them to utilize health information systems in
an unprecedented way in order to reduce their burgeoning cases of loss to follow-up. In order to reach
patients trapped in their homesteads during ‘lockdown’, health information systems were relied upon in
innovative ways.

Use of geospatial technologies
A public regional referral hospital (RRH) participating in this study reported that they utilized geospatial
modeling to locate the physical addresses of the homesteads of recipients of HIV care in their
predominantly rural settings that are not adequately mapped with modern physical addresses. Using the
available information about patients within their data bases such as phone numbers and physical
addresses they attempted to locate geographical points where patient homes and subsequently linked
them with their ‘mobile brigades’. Motor cycles were frequently used to deliver pre-packaged medication
to identified physical addresses deep inside rural communities. District health teams in Eastern Uganda
availed a fleet of motor cycles and a dedicated fuel fund made available to health facilities for this
purpose. The PEPFAR implementing organization based in in this sub-region also contributed a vehicle
fleet to aid in transporting medication packages to individual addresses across the four districts in their
purview.

Use of telephone hotlines for ART refills distribution
Three tertiary-level hospitals reported that they set up telephone hotlines for extending ART refills to
patients. Telephone hotlines were used to enable patients reach the hospitals and help pin point
geographical locations where ART refills could be delivered. A regional referral hospital indicated that they
set up four ‘land line’ telephone hotlines that were manned by ‘expert patients’ who engaged in constant
communication with patients held up in the ‘lockdown’.
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‘We have a hotline where patients who are able to, call using our landline. So, whoever would call we
would go to their homes within the community and do home-based drug delivery. So, we took the drugs to
their homes. For patients whose homes we couldn’t geographically locate, we would make an
arrangement for them to receive their ART refills at a nearby place in their locality which they could easily
identify. Then the patients would assemble there and receive their refills’ [Expert patient, public facility,
Western Uganda].

One of the barriers encountered in running the hotline for Ugandan hospitals based near the international
border with Kenya was that several Ugandan patients who earn livelihoods in neighboring Kenya could
not access their ART refills in Uganda across the common border on account of closure of the
international border between the two countries during Covid-19 ‘lockdown’.

Discussion
Although there is a steadily emerging evidence base on the impact of the COVID-19 pandemic on access
to health services, the related notion of health-system resilience with respect to ART refill distribution has
received little empirical attention. Utilizing a case-study of eight districts in Uganda, we sought to
understand strategies adopted at the sub-national level for dispending antiretrovirals in the context of a
ban on public and private transport as part of ‘lockdown’ measures. Five broad strategies for ART
distribution emerged in our study. We found that home-based delivery of ART was aggressively scaled-up.
Providers leveraged the Community Drug Distribution Points (CDDPs) model and re-routed the bulk of
ART distribution from facilities to outreach sites within their predominantly rural community catchment
areas. Multi-month dispensing for stable patients was extended from three to six months. There was an
increased reliance on health information technologies to locate and reach patients in the largely
unmapped rural-based homesteads by use of geospatial modeling and the use of patient data bases to
help pin point geographical locations of households. Districts piggy backed off Covid-19 response
community outreaches to distribute antiretrovirals.

In this study, we found that home-based ART delivery was a widely implemented strategy for reaching
patients held up by 'lockdown' measures across the eight case-study districts. The Covid-19 pandemic
experience in Uganda unraveled home-based ART delivery as a feasible strategy for ART distribution that
is worthy of further evaluation with a view to scale-up. Although home-based ART delivery is not one of
the five differentiated ART delivery models endorsed by the Uganda Ministry of Health [41], the largely
successful emergency implementation of this model merits further consideration. In this study, patients
expressed satisfaction with deliveries of ART refills to their homes. Previous studies have reported the
non-inferiority of home-based HIV care [42], [42] including a n study in Uganda [44]. In South Africa,
Mkumbang and colleagues [45] posit that home delivery of pre-packaged ART medication was a preferred
model of delivery in the context of Covid-19 containment measures there. It is important to point out that
HIV-related stigma stood out as a fundamental impediment to home-based ART delivery but also
generally in strategies around decentralization of ART refill distribution which calls for appropriate
interventions. Previous studies have reported HIV-related stigma as a fundamental barrier to
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differentiated ART delivery [41], [46], [47]. Future research would do well to evaluate the cost effectiveness
of home-based ART delivery as an additional option among the array of differentiated ART delivery
models endorsed by the Uganda Ministry of Health [41].

In this study we found that providers leveraged Community Drug distribution points (CDDPs) for ART
distribution. A non-governmental provider reported that they had routed the bulk of their ART refills
distribution through CDDPs during the ‘lockdown’ phase. Although previous studies have reported a
relatively low uptake of community drug distribution points in Uganda [48], [49], in this study, it emerged
that CDDPs gained an increased importance in the context of restricted movements during ‘lockdown’.
Furthermore, providers reported that through telephone counseling, patient uptake of community based
ART increased markedly compared to the pre- ‘lockdown’ phase. Participants from TASO, one of the
leading ART providers in Uganda, reported that sustained counseling of patients and community
engagement enhances uptake of community models. Although several studies report patient preferences
for facility-based HIV care [46], [48], [50], our study findings suggest that sustained community
engagement can help patients overcome psycho-social barriers to enrollment in community models of
HIV care.

Across our eight case-study districts from Western and Eastern Uganda, it emerged that providers
extended ART refills from the approved three-month supply to six months for clinically stable patients.
Although previous studies have reported the implementation of six-month ART dispensing, in countries
such as Zambia [51], Malawi [52] and Zimbabwe [53], in Uganda this had not been implemented at
routine points-of-care prior to Covid-19 lockdown. Our study findings suggest that six-month dispensing is
feasible in Uganda from the perspective of providers. However, supply chain capacities need to be
strengthened in Uganda to enable implementation at the facility-level to reduce stock-out events [54]. This
may require national-level process re-engineering of supply chains such as bolstering storage capacities
[41], restructuring from a bi-monthly order cycle to an architecture that supports multi month dispensing.
In this study we found that providers who implemented six month dispensing without strengthened
supply chain capacity, inadvertently contributed to stock-out events that negatively impacted the stock of
ART commodities available to the broader base of patients.

In this study we found that facilities increasingly relied on information technologies and patient data
bases to locate geographical locations of homesteads to enable home-based delivery of ART refills. The
use of geospatial modeling technologies for pin pointing locations of households of recipients of HIV
care stood out. Our findings suggest that use of geographical information systems in ART distribution
could represent a new frontier in health services delivery in rural Sub-Saharan Africa. Rural settings
dominate in Uganda and the broader Sub-Saharan Africa region (more than 80%) [55]. Given this
backdrop, formal physical address coverage is very low indeed. Hence, using innovative geographic
technologies to locate patient residences in rural settings in Uganda could enhance the uptake of
differentiated anti-retroviral therapy services (DARTS) [46]- [50] and health services in general. DARTS
emphasizes reducing unnecessary burdens on health systems especially with regard to stable patients
who can access care in out-of-facility platforms [46]- [50]. Several studies have documented the
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importance of geospatial technologies for improving HIV service coverage in Sub-Saharan Africa [55]-
[57].

In this study we found that patients expressed increasing inability to afford public transport to facilities
for drug pick-ups owing to hikes in fares due to social distancing provisions implemented in commuter
vans in Uganda. In addition, several patients reported not being able to afford routine meals or simply-
buying food during Covid-19 ‘lockdown’ and its immediate aftermath. This raises concern around the
effects on Covid-19 prevention measures on ART adherence at the individual-level and impacts on viral
suppression at the population-level [58]. This calls for further research to understand the impacts of
Covid-19 on viral suppression in Ugandan patients especially those utilizing longitudinal data with a
retrospective lens [59].

Limitations
We sought to explore the notion of health system resilience from the perspective of sub-national actors in
eight purposively selected districts from Eastern and Western Uganda. As such, our study sample was not
nationally-representative. Utilizing a case-study approach has inherent limitations in the generalizability
of study findings [25].

However, our study has several strengths. We paint an in-depth picture of decision space by actors at the
sub-national level in Uganda in mitigating the impacts of Covid-19 ‘lockdown’ in order to extend ART
refills to patients caught up in their homes in rural Uganda. In addition, we adopt a multi-level analysis
lens capturing a diverse set of stakeholders that incorporates district health teams, regionally-based
donor ‘implementing organizations’, facility-level workforce and patient-level perspectives. Beyond
documenting strategies for ART distribution during ‘lockdown’, we also capture the impact of Covid-19
‘lockdown’ on patients in Uganda’s decentralized settings.

Conclusion
Although Covid-19 ‘lockdown’ undoubtedly impeded access to facility-based HIV services, it unraveled
new possibilities and innovations in the distribution of antiretrovirals in the predominantly rural settings
of case-study districts. Further research is recommended to understand the potential of home-based
deliveries as an alternative differentiated ART delivery model in Uganda and other countries with a high
HIV burden.

Abbreviations
AIDS: Acquired Immune Deficiency Syndrome

ART: Anti-retroviral therapy

ARVs: Anti-retrovirals



Page 15/21

CCLAD: Community Client-Led ART Delivery

CDDP: Community Drug Distribution Points

DSD: Differentiated Service Delivery

FBIM: Facility Based Individual Management

FBG: Facility Based Group

FTDR: Fast-Track Drug Refill

MOH: Ministry of Health

PEPFAR: The Presidents' Emergency Plan for AIDS Relief

RA: Research Assistant

SSA: Sub-Saharan Africa

WHO: World Health Organization

Declarations
Ethics approval and consent to participate

Ethical approval was granted by Mildmay Uganda Research Ethics Committee (MUREC) under
instrument: REC REF: 0408-2019. MUREC is accredited by the Uganda National Council for Science and
Technology (UNCST). All interview participants signed a written informed consent form before
participating in the study.

Data were collected in accordance with international conventions and guidelines on research involving
human subjects such as the declaration of Helsinki.

Consent for publication

Not applicable

Availability of data and materials

The datasets generated during and/or analyzed during the current study are not publicly available due to
ethical reasons but are available from the corresponding author on reasonable request.

Competing interests

The authors declare that they have no competing interests.



Page 16/21

Funding

This research was supported by the Consortium for Advanced Research Training in Africa (CARTA).
CARTA is jointly led by the African Population and Health Research Center and the University of the
Witwatersrand and funded by the Carnegie Corporation of New York (Grant No–B 8606.R02), Sida (Grant
No: 54100113), the DELTAS Africa Initiative (Grant No: 107768/Z/15/Z). The DELTAS Africa Initiative is
an independent funding scheme of the African Academy of Sciences (AAS)’s Alliance for Accelerating
Excellence in Science in Africa (AESA) and supported by the New Partnership for Africa’s Development
Planning and Coordinating Agency (NEPAD Agency) with funding from the Wellcome Trust (UK) and the
UK government. The statements made and views expressed are solely the responsibility of the Fellow.

Authors’ contributions

HZ conceptualized the study, collected the data, analyzed the data and produced the initial manuscript
draft. CT, KM, NS contributed to data analysis and provided comments on the draft manuscript. All
authors approved the final manuscript.

Acknowledgements

This was paper was written under the auspices of a post-doctoral research grant to the first author
funded by the Carnegie Corporation of New York through the Consortium for Advanced Research Training
in Africa (CARTA/2019/251.647G).

We are very thankful to Alex Baguma, Brenda Nakazibwe and Suzan Arach who served as Research
Assistants during data collection in Eastern and Western Uganda.

References
1. Jewell, B. L., Mudimu, E., Stover, J., Ten Brink, D., Phillips, A. N., Smith, J. A., ... & HIV Modelling

Consortium. (2020). Potential effects of disruption to HIV programmes in sub-Saharan Africa caused
by COVID-19: results from multiple mathematical models. The Lancet HIV, 7(9), e629-e640.

2. Sherrard-Smith, E., Hogan, A. B., Hamlet, A., Watson, O. J., Whittaker, C., Winskill, P., ... & Churcher, T. S.
(2020). The potential public health consequences of COVID-19 on malaria in Africa. Nature medicine,
26(9), 1411-1416.

3. Hogan, A. B., Jewell, B. L., Sherrard-Smith, E., Vesga, J. F., Watson, O. J., Whittaker, C., ... & Hallett, T. B.
(2020). Potential impact of the COVID-19 pandemic on HIV, tuberculosis, and malaria in low-income
and middle-income countries: a modelling study. The Lancet Global Health, 8(9), e1132-e1141.

4. Haider, N., Osman, A. Y., Gadzekpo, A., Akipede, G. O., Asogun, D., Ansumana, R., ... & McCoy, D.
(2020). Lockdown measures in response to COVID-19 in nine sub-Saharan African countries. BMJ
Global Health, 5(10), e003319.

5. https://tropmedhealth.biomedcentral.com/articles/10.1186/s41182-020-00240-9

about:blank


Page 17/21

6. Ye, Q., Wang, B., Mao, J., Fu, J., Shang, S., Shu, Q., & Zhang, T. (2020). Epidemiological analysis of
COVID‐19 and practical experience from China. Journal of medical virology, 92(7), 755-769.

7. Flaxman, S., Mishra, S., Gandy, A., Unwin, H. J. T., Mellan, T. A., Coupland, H., ... & Bhatt, S. (2020).
Estimating the effects of non-pharmaceutical interventions on COVID-19 in Europe. Nature,
584(7820), 257-261.

8. Dorward, J., Khubone, T., Gate, K., Ngobese, H., Sookrajh, Y., Mkhize, S., ... & Garrett, N. (2021). The
impact of the COVID-19 lockdown on HIV care in 65 South African primary care clinics: an interrupted
time series analysis. The Lancet HIV.

9. Ashish, K. C., Gurung, R., Kinney, M. V., Sunny, A. K., Moinuddin, M., Basnet, O., ... & Målqvist, M.
(2020). Effect of the COVID-19 pandemic response on intrapartum care, stillbirth, and neonatal
mortality outcomes in Nepal: a prospective observational study. The Lancet Global Health, 8(10),
e1273-e1281.

10. Mahmud, M., & Riley, E. (2021). Household response to an extreme shock: Evidence on the immediate
impact of the Covid-19 lockdown on economic outcomes and well-being in rural Uganda. World
Development, 140, 105318.

11. Awortwi, N. (2011). An unbreakable path? A comparative study of decentralization and local
government development trajectories in Ghana and Uganda. International Review of Administrative
Sciences, 77(2), 347-377.

12. Tashobya, C. K., Dubourg, D., Ssengooba, F., Speybroeck, N., Macq, J., & Criel, B. (2016). A
comparison of hierarchical cluster analysis and league table rankings as methods for analysis and
presentation of district health system performance data in Uganda. Health policy and planning,
31(2), 217-228.

13. Ponticiello, M., Mwanga-Amumpaire, J., Tushemereirwe, P., Nuwagaba, G., King, R., & Sundararajan, R.
(2020). “Everything is a Mess”: How COVID-19 is Impacting Engagement with HIV Testing Services in
Rural Southwestern Uganda. AIDS and Behavior, 24, 3006-3009

14. Linnemayr, S., Mayo-Wilson, L. J., Saya, U., Wagner, Z., MacCarthy, S., Walukaga, S., ... & Karamagi, Y.
(2020). HIV care experiences during the COVID-19 pandemic: Mixed-methods telephone interviews
with clinic-enrolled HIV-infected adults in Uganda. AIDS and Behavior, 1-12.

15. Zakumumpa, H., Rujumba, J., Kwiringira, J., Katureebe, C., & Spicer, N. (2020). Understanding
implementation barriers in the national scale-up of differentiated ART delivery in Uganda. BMC
health services research, 20(1), 1-16.

16. Zakumumpa, H., Makobu, K., Wilbrod, N., & Maniple, E. (2021). A mixed-methods evaluation of the
uptake of novel differentiated ART delivery models in a national sample of health facilities in
Uganda. https://assets.researchsquare.com/files/rs-152391/v1/8bb9fcb4-7ea9-4e82-ba04-
a8ed05559929.pdf

17. Prust, M. L., Banda, C. K., Nyirenda, R., Chimbwandira, F., Kalua, T., Jahn, A., ... & Gunda, A. (2017).
Multi‐month prescriptions, fast‐track refills, and community ART groups: results from a process

about:blank


Page 18/21

evaluation in Malawi on using differentiated models of care to achieve national HIV treatment goals.
Journal of the International AIDS Society, 20, 21650.

18. Sharer, M., Davis, N., Makina, N., Duffy, M., & Eagan, S. (2019). Differentiated antiretroviral therapy
delivery: implementation barriers and enablers in South Africa. The Journal of the Association of
Nurses in AIDS Care, 30(5), 511.

19. Rabkin, M., Strauss, M., Mantell, J. E., Mapingure, M., Masvawure, T. B., Lamb, M. R., ... & Apollo, T.
(2020). Optimizing differentiated treatment models for people living with HIV in urban Zimbabwe:
Findings from a mixed methods study. Plos one, 15(1), e0228148.

20. Adjetey, V., Obiri-Yeboah, D., & Dornoo, B. (2019). Differentiated service delivery: a qualitative study of
people living with HIV and accessing care in a tertiary facility in Ghana. BMC health services
research, 19(1), 1-7.

21. Wilkinson, L., & Grimsrud, A. (2020). The time is now: expedited HIV differentiated service delivery
during the COVID‐19 pandemic. Journal of the International AIDS Society, 23(5), e25503.

22. Kruk, M. E., Myers, M., Varpilah, S. T., & Dahn, B. T. (2015). What is a resilient health system? Lessons
from Ebola. The Lancet, 385(9980), 1910-1912.

23. Kavanagh, M. M., Erondu, N. A., Tomori, O., Dzau, V. J., Okiro, E. A., Maleche, A., ... & Gostin, L. O.
(2020). Access to lifesaving medical resources for African countries: COVID-19 testing and response,
ethics, and politics. The Lancet, 395(10238), 1735-1738.

24. Golin, R., Godfrey, C., Firth, J., Lee, L., Minior, T., Phelps, B. R., ... & Siberry, G. K. (2020). PEPFAR’s
response to the convergence of the HIV and COVID‐19 pandemics in Sub‐Saharan Africa. Journal of
the International AIDS Society, 23(8), e25587

25. Yin RK. Case study research design and methods third edition. Appl Soc Res Methods Series.
2003;5:1.

26. Schneider H, George A, Mukinda F, Tabana H. District governance and improved maternal, neonatal
and child health in South Africa: pathways of change. Health Systems & Reform. 2020 Jan
1;6(1):e1669943.

27. Levesque JF, Harris MF, Russell G. Patient-centred access to health care: conceptualising access at
the interface of health systems and populations. Int J Equity Health. 2013;12(1):18.

28. Gilson L, World Health Organization. Health policy and system research: a methodology reader: the
abridged version. World Health Organization; 2013.

29. Van Olmen J, Marchal B, Van Damme W, Kegels G, Hill PS. Health systems frameworks in their
political context: framing divergent agendas. BMC Public Health. 2012;12(1):774.

30. Ouma J, Jeffery C, Valadez JJ, Wanyenze RK, Todd J, Levin J. Combining national survey with
facility-based HIV testing data to obtain more accurate estimate of HIV prevalence in districts in
Uganda. BMC public health. 2020 Dec;20:1-4.

31. Alonso-Garbayo A, Raven J, Theobald S, Ssengooba F, Nattimba M, Martineau T. Decision space for
health workforce management in decentralized settings: a case study in Uganda. Health Policy and
Planning. 2017 Nov 1;32(suppl_3):iii59-66.



Page 19/21

32. Zakumumpa H, Taiwo MO, Muganzi A, Ssengooba F. Human resources for health strategies adopted
by providers in resource-limited settings to sustain long-term delivery of ART: a mixed-methods study
from Uganda. Human resources for health. 2016 Dec;14(1):1-1.

33. Bossert TJ, Beauvais JC. Decentralization of health systems in Ghana, Zambia, Uganda and the
Philippines: a comparative analysis of decision space. Health policy and planning. 2002 Mar
1;17(1):14-31.

34. Zakumumpa H, Rujumba J, Kwiringira J, Kiplagat J, Namulema E, Muganzi A. Understanding the
persistence of vertical (stand-alone) HIV clinics in the health system in Uganda: a qualitative
synthesis of patient and provider perspectives. BMC Health Serv Res. 2018;18(1):690.

35. Zakumumpa H, Kiweewa FM, Khuluza F, Kitutu FE. “The number of clients is increasing but the
supplies are reducing”: provider strategies for responding to chronic antiretroviral (ARV) medicines
stock-outs in resource-limited settings: a qualitative study from Uganda. BMC Health Serv Res.
2019;19(1):312.

36. Zakumumpa H, Dube N, Damian RS, Rutebemberwa E. Understanding the dynamic interactions
driving the sustainability of ART scale-up implementation in Uganda. Global Health Res Policy.
2018;3(1):23.

37. Kitzinger J, Farquhar C. The analytical potential of ‘sensitive moments’ in focus group discussions.
Developing focus group research: Politics, theory and practice. 1999:156-72.

38. Miles MB, Huberman AM. Qualitative data analysis: An expanded sourcebook. sage; 1994 Jan 12.

39. Srivastava P, Hopwood N. A practical iterative framework for qualitative data analysis. International
journal of qualitative methods. 2009 Mar;8(1):76-84.

40. Linneberg MS, Korsgaard S. Coding qualitative data: A synthesis guiding the novice. Qualitative
Research Journal. 2019 Jul 24.

41. Zakumumpa H, Rujumba J, Kwiringira J, Katureebe C, Spicer N. Understanding implementation
barriers in the national scale-up of differentiated ART delivery in Uganda. BMC health services
research. 2020 Dec;20(1):1-6.

42. Wringe A, Cataldo F, Stevenson N, Fakoya A. Delivering comprehensive home-based care
programmes for HIV: a review of lessons learned and challenges ahead in the era of antiretroviral
therapy. Health policy and planning. 2010 Sep 1;25(5):352-62.

43. Tun W, Apicella L, Casalini C, Bikaru D, Mbita G, Jeremiah K, Makyao N, Koppenhaver T, Mlanga E, Vu
L. Community-based antiretroviral therapy (ART) delivery for female sex workers in Tanzania: 6-
month ART initiation and adherence. AIDS and Behavior. 2019 Sep;23(2):142-52.

44. Jaffar S, Amuron B, Foster S, Birungi J, Levin J, Namara G, Nabiryo C, Ndembi N, Kyomuhangi R,
Opio A, Bunnell R. Rates of virological failure in patients treated in a home-based versus a facility-
based HIV-care model in Jinja, southeast Uganda: a cluster-randomised equivalence trial. The
Lancet. 2009 Dec 19;374(9707):2080-9.

45. C Mukumbang F, Kriel E, Van Wyk B, A Kruger J. Desperate times call for desperate measures:
Adapting antiretroviral service delivery in the context of the COVID-19 pandemic. SAMJ: South



Page 20/21

African Medical Journal. 2020 Aug;110(8):711-2.

46. Adjetey V, Obiri-Yeboah D, Dornoo B. Differentiated service delivery: a qualitative study of people
living with HIV and accessing care in a tertiary facility in Ghana. BMC health services research. 2019
Dec;19(1):1-7.

47. Sharer M, Davis N, Makina N, Duffy M, Eagan S. Differentiated antiretroviral therapy delivery:
implementation barriers and enablers in South Africa. The Journal of the Association of Nurses in
AIDS Care. 2019 Sep;30(5):511.

48. ICAP(CQUIN) Implementation of differentiated Service Delivery in Uganda. Retrieved 8 Mar 2021
from: https://cquin.icap.columbia.edu/the-work/uganda/

49. Zakumumpa H, Makobu K, Wilbrod N, Maniple E. A mixed-methods evaluation of the uptake of novel
differentiated ART delivery models in a national sample of health facilities in Uganda. Research
Square. Retrieved 8 Mar 2021 from: https://doi.org/10.21203/rs.3.rs-152391/v1

50. Rabkin M, Strauss M, Mantell JE, Mapingure M, Masvawure TB, Lamb MR, Zech JM, Musuka G,
Chingombe I, Msukwa M, Boccanera R. Optimizing differentiated treatment models for people living
with HIV in urban Zimbabwe: Findings from a mixed methods study. Plos one. 2020 Jan
28;15(1):e0228148.

51. Phiri K, McBride K, Siwale Z, Hubbard J, Bardon A, Moucheraud C, Haambokoma M, Pisa PT, Moyo C,
Hoffman RM. Provider experiences with three-and six-month antiretroviral therapy dispensing for
stable clients in Zambia. AIDS care. 2020 May 1:1-7.

52. Hubbard J, Phiri K, Moucheraud C, McBride K, Bardon A, Balakasi K, Lungu E, Dovel K, Kakwesa G,
Hoffman RM. A Qualitative Assessment of Provider and Client Experiences With 3-and 6-Month
Dispensing Intervals of Antiretroviral Therapy in Malawi. Global health: Science and practice. 2020
Mar 30;8(1):18-27.

53. Fatti G, Ngorima-Mabhena N, Mothibi E, Muzenda T, Choto R, Kasu T, Tafuma TA, Mahachi N,
Takarinda KC, Apollo T, Mugurungi O. Outcomes of three-versus six-monthly dispensing of
antiretroviral treatment (ART) for stable HIV patients in community ART refill groups: a cluster-
randomized trial in Zimbabwe. Journal of acquired immune deficiency syndromes (1999). 2020 Mar
23.

54. Schneider H, Blaauw D, Gilson L, Chabikuli N, Goudge J. Health systems and access to antiretroviral
drugs for HIV in southern Africa: service delivery and human resources challenges. Reprod Health
Matters. 2006;14(27):12–23.

55. Coburn BJ, Okano JT, Blower S. Using geospatial mapping to design HIV elimination strategies for
sub-Saharan Africa. Science Translational Medicine. 2017 Mar 29;9(383).

56. Bulstra CA, Hontelez JA, Giardina F, Steen R, Nagelkerke NJ, Bärnighausen T, de Vlas SJ. Mapping
and characterising areas with high levels of HIV transmission in sub-Saharan Africa: A geospatial
analysis of national survey data. PLoS medicine. 2020 Mar 6;17(3):e1003042.

57. Bassett IV, Regan S, Mbonambi H, Blossom J, Bogan S, Bearnot B, Robine M, Walensky RP, Mhlongo
B, Freedberg KA, Thulare H. Finding HIV in hard to reach populations: mobile HIV testing and

about:blank
about:blank


Page 21/21

geospatial mapping in Umlazi township, Durban, South Africa. AIDS and behavior. 2015
Oct;19(10):1888-95.

58. Linnemayr S, Mayo-Wilson LJ, Saya U, Wagner Z, MacCarthy S, Walukaga S, Nakubulwa S, Karamagi
Y. HIV care experiences during the COVID-19 pandemic: Mixed-methods telephone interviews with
clinic-enrolled HIV-infected adults in Uganda. AIDS and behavior. 2021 Jan;25(1):28-39.

59. Dorward J, Khubone T, Gate K, Ngobese H, Sookrajh Y, Mkhize S, Jeewa A, Bottomley C, Lewis L,
Baisley K, Butler CC. The impact of the COVID-19 lockdown on HIV care in 65 South African primary
care clinics: an interrupted time series analysis. The Lancet HIV. 2021 Feb 4.


