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Abstract

Introduction

Although current data projects South Africa potentially meeting the UN target to test 90%

of all people living with HIV by 2020, linking them to HIV care remains a big challenge. In

an effort to increase linkage to care (LTC) of HIV positive clients an innovative collabora-

tive intervention between two non-governmental organisations was developed and imple-

mented between 2016 and 2017. This paper investigated the outcome of this collaborative

intervention.

Methods

We used a mixed methods approach to assess the outcome of the innovative relationship.

This was done by analysing routine programmatic quantitative data on LTC between 2015

and 2017 and qualitatively interviewing five programme managers, four programme imple-

menters and five HIV positive clients on their perceived success/failure factors. Qualitative

data were analysed using thematic content analysis while LTC rates were descriptively ana-

lysed. Two consultative meetings presented draft findings to programme managers (n = 7)

and implementers (n = 10) for feedback, results verification and confirmation.

Results

In 2015 cumulative LTC rate was 27% and it rose to 85% two years post-intervention in

2017. Six themes emerged as success factors at the health system and structural levels

and these include: provision of client escort services, health facility human resource capac-

ity strengthening, inter and intra-organisational teamwork, onsite LTC, facilitated and expe-

dited jumping of queues and shifting administrative tasks to non-clinical staff to protect
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nurses’ time on ART initiation. These measures in turn ensured increased, affordable and

swift ART initiation of clients while strengthening client support.

Conclusions

We concluded that multi-faceted interventions that target both health system challenges

including staff shortages, efficiencies, and extended facility opening times, and structural

inadequacies, including client time and resource limitations due to poverty or nature of jobs,

can help to increase LTC.

Introduction

The introduction of highly active antiretroviral therapy (HAART) in 1996 has allowed people

living with HIV (PLWH) to prevent opportunistic infections, reduce their infectiousness, live

longer and have a better quality of life[1,2]. In order to attain these benefits one needs to be

tested for HIV and linked to care[3]. The long process of linkage to care (LTC)[4], that

includes referring to health facility, conducting CD4 count at facility, HIV staging before

treatment including long procedures of negotiating and counselling to achieve readiness for

enrolling for ART and long administrative paper trail has been immensely shortened by the

introduction of the WHO guidelines on universal test and treat[5], which was translated into

the UN’s 90-90-90- pragmatic goals[6] that South Africa subsequently adopted.

Substantial losses of HIV diagnosed clients at pre-ART stages have been observed in a

meta-analysis of studies conducted in Sub-Saharan Africa. Only a median of 44% (range 31%–

68%) of all the people tested were initiated on treatment within 12 months[7]. Although South

Africa seems to do well with the first 90 UN target (testing 90% of all people living with HIV),

the second 90 target (initiating 90% of all HIV positive people on treatment) has proved diffi-

cult to meet[8]. Between 31% and 80% of people testing HIV positive were reported linked to

care in South African settings[3,7,9–15]. Although earlier studies were conducted with facility-

tested clients[16], almost all studies reported above were community based programmes. With

as low linkage to care as 31% reported in some studies[7] South Africa cannot meet the second

90 UN target while lessons must be drawn from programmes achieving high LTC rates.

A number of studies have suggested a plethora of barriers to LTC. A systematic review of

barriers and facilitators to LTC found psychosocial, economic, health systems and medical

barriers in 25 articles in Southern and Eastern Africa with most of the studies from South

Africa. The most cited barriers were transport costs and long distance from home to the near-

est referral health facility, while stigma and fear of HIV status disclosure constituted the second

most commonly cited barriers[17,18]. Other barriers include staff shortages, long waiting

times, rural clinics with low staff levels[19], fear of drug side effects or shortages[10,17], youn-

ger age[20] and the need to take time off work[17]. Some of the factors associated with lower

LTC rates include being male[14,20,21], belonging to a low socioeconomic status[21], a history

of TB[18], deferring CD4 count[22], and having a low CD4 count[11,21,23,24]. Factors associ-

ated with high LTC were experiencing three or more depression symptoms, being a caregiver

for four or more people, living with someone attending HIV care and knowing someone who

died of HIV/AIDS[10,25]. Individuals with more barriers or risk factors were more likely to be

lost to care initiation than those without the risk factors[18]. Although it is important to assess

individual level factors, which were found to be mostly associated with low LTC rates, fewer

studies assessed health system and structural interventions and yet these are equally important.
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Based on the assessment of the barriers to LTC it is clear that innovative and multifaceted

interventions are needed to address these shortcomings of current programmes at the level of

the health system, family/partnership, community and individual to increase LTC rates.

To date, a number of strategies have been implemented to improve linkage rates. In a quali-

tative review of strategies to improve LTC, the most common and successful intervention

found was the use of an active coordinator to help LTC while others that include, offering

HIV care information, education and counselling, provider accompanying clients to medical

appointments and helping with appointment coordination and home visits[15,26–31] had

notable successes. However, these interventions were almost exclusively focussed on breaking

the individual barriers while leaving out health system and structural factors. Only a few stud-

ies assessed structural factors[19,26]. For example, health system facilitated LTC yielded as

high as 95% facility visits for LTC and 75% ART initiation in community-based HIV testing

centres compared to only about a quarter (26%) when there was no facilitated LTC[32]. Incen-

tivised LTC and a call centre use have been reported to achieve high LTC rates compared to

simple referral[32] although incentives need to be scalable and sustainable in real life. The use

of technology such as point of care to fast track processes for enrolment have also shown an

increased LTC in South Africa by over 300%, while reducing time to LTC [33,34] although

other studies did not find a difference with the standard process13.

Despite an improvement in LTC rates brought about by these interventions, clients are still

lost between HIV diagnosis and ART enrolment. In order to meet the second 90 UN target for

South Africa, the Foundation for Professional Development (FPD)’s community-based HIV

counselling and testing (CBCT) programme offered an opportunity to innovatively implement

facilitated LTC in one high HIV burden district. The aim of this paper is to describe FPD’s

facilitated LTC programme and highlight its outcomes in King Cetshwayo district, in KwaZulu

Natal province, between 2016 and 2017. The paper documents the extent to which FPD’s

CBCT programme addressed barriers mostly cited in South Africa to improve LTC rates.

Methods

The study received ethical clearance from the Foundation for Professional Development

Health Research Ethics Committee.

The collaboration and intervention

FPD conducted CBCT in three sub districts covering urban, peri-urban and rural communi-

ties of King Cetshwayo district, KwaZulu-Natal province. The programme employed at least

40 employees with varying level of efforts in the study district. The CBCT’s LTC rate was the

litmus test for programme success in terms of its contribution to the second 90 UN target for

South Africa. LTC was traditionally done by simply referring a client to a health facility and

later verify by visiting, reviewing and consolidating the health facility referral data sources

including the national monitoring and evaluation database for ART, CD4 blood books, TB

suspect register, and patient files using the referral list. Clients not yet linked to care were

then reminded by phone calls, short message service or home visits to visit the health facility.

This method did not yield much LTC—as low as 26.6% HIV positive clients were linked to

care between October 2015 and September 2016. A number of challenges contributed to this

low linkage to care and these include that personnel responsible for linking clients to care

(described as linkage tracers) had to provide transport for themselves and clients who did not

have the money to go to the health facility and were reimbursed by the programme at the end

of the month. Other challenges include that HIV positive clients joined long queues and took

up to a full day to initiate ART at the clinic leading to new clients avoiding visiting the clinics.

Linkage to care of HIV positive clients in South Africa
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CBCT clients joined the queues like any other patients and complained risking losing income

while attending a clinic for long hours. The recently HIV tested clients also felt it was stigma-

tising to be seen joining queues at health facilities as people who knew them easily suspected

them to have tested HIV positive. In addition counsellors were not easily accepted at the clinics

when they wanted to review linkage to care data from the clinics. In order to increase LTC

FPD designed and implemented an innovative programme of task shifting LTC services to an

external service provider, BroadReach, through a collaborative arrangement between October

2016 and September 2017. FPD engaged BroadReach as a District Support Partner to assist

with linking their HIV positive clients to care. BroadReach, a non-governmental organisation,

whose mission is to improve access to healthcare through data use and technological advance-

ments, operated in the province to support the South African Department of Health at district

level with LTC. In the collaboration, FPD conducted HIV testing and supplied BroadReach

with a list of people who tested HIV positive to link them to care at the health facilities through

BroadReach’s linkage to care nurses based at the health facility. In addition, the nurse visited,

escorted and assisted clients in the community, if they were unable to go to the facilities

because of time or financial constraints. The FPD-BroadReach collaboration introduced

patient escorts to fast track LTC process and its verification. This was done based on client

needs and potential barriers to LTC. Clients were offered referral escorts at the time of HIV

testing or at follow up visits to navigate the referral system and access the required care. The

new approach used programme vehicles to escort clients to be linked to care while staff also

conducted other duties such as mobilising clients for HIV testing or conducting door-to-door

HIV testing.

This paper is based on a mixed methods approach that combined both qualitative and

quantitative data collection and analysis methods [35]. Through the mixed methods approach,

the quantitative analysis illustrated the outcomes of the LTC approach over two years, while

the qualitative methods described its outcomes.

Routine quantitative programme data. We utilised routine programme data collected

between October 2015 and September 2017 on HIV clients’ LTC in King Cetshwayo district.

The methodology for the CBCT programme has been reported elsewhere (Kuwanda et al

forthcoming). Assessing two years’ CBCT data helped to trace trends of LTC rates in the dis-

trict before and after the innovations. The database contained demographic (age, gender, resi-

dence town) and clinical data (ART initiation, clinic visits and dates). LTC was defined as

confirmed HIV positive people successfully referred to and visiting health facility/professional

for ART enrolment.[36] We therefore presented the LTC rate as a percentage of all the people

tested positive and referred for care.

Qualitative data. After analysing the LTC rates and trends, we assessed the LTC out-

comes. The research team purposively selected and interviewed fifteen key informants using

an interview guide; these are five (5) programme managers (monitoring and evaluation spe-

cialists, clinical nurses, and programme specialists) and five programme implementers (link-

age nurses, linkage tracers, counsellors, and data capturers) and five clients linked to care.

Purposive sampling allowed enrolling participants believed or known to have the information

required to answer the study objectives. Formal interviews were conducted face to face or tele-

phonically if it was not possible to schedule a face to face interview with the participant. They

were asked to reflect on the documented process, LTC outcomes and their perceived ideas

regarding the programme success and challenges. Five adult clients—two male and three

female who were linked to care by nurses employed by a non-governmental organisation,

BroadReach, were purposefully selected from the programme database and interviewed on the

process used to link them to care and their experiences with expediting, escorting, following

up and enrolling for ART. The interviews with programme managers and implementers were
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conducted in English while clients were interviewed in isiZulu. Monthly minutes of the project

meetings were reviewed and referred to in order to understand and confirm how linkage to

care processes were implemented and reviewed. After all interviews and data reviews were

done, the researchers convened a meeting with programme managers (n = 7) and implemen-

ters (n = 10) to verify and confirm the written findings. All formal interviews were audio

recorded while notes were taken in consultations to verify data.

The transcribed and translated interview data were cleaned and confirmed for accuracy

prior to analysis. In order to check transcription accuracy and reliability, an independent tran-

scriber randomly selected and examined five percent of the transcriptions. These checked tran-

scriptions were back-translated and compared with the original script to detect and correct

any deviations. We aimed at having the transcriptions re-transcribed by another qualified

transcriber if more than permissible discrepancies were observed [37], but did not do so as

there were only allowable discrepancies. Data were ordered into codes that formed categories,

which were all ordered into a theme if they referred to a similar success or challenge. Two

researchers separately analysed the transcripts using pre-defined codes and categories and

later discussed these to confirm if they were aligning or diverging[37]. New codes emerged

from the data and these supplemented the pre-defined codes. Two researchers analysed the

coded transcripts to identify themes as an iterative process through a constant comparison

approach[38,39]. Disagreements were resolved by mutual agreement by the two researchers

or by consulting a third independent researcher. The themes were then presented to other

researchers including programme implementers and managers for discussion and confirma-

tion of the outcomes. The study received ethical clearance from the FPD Health Research Eth-

ics Committee.

Results

From the quantitative data, cumulative LTC rate rose from a low of 27% (1 407 linked to care

out of 5 292 HIV positive clients) in 2015 to 85% in the year 2016/2017 (4127 linked to care

out of 4876 HIV positive clients). LTC continued to rise in the second year of implementation

(2017/2018) to 90% (3 407 clients linked to care among the 3 766 HIV positive clients). From

the qualitative data six themes emerged as LTC success factors at the health system and struc-

tural levels leading to increased, affordable and swift ART initiation of clients while strength-

ening client support. The themes are described below.

Provision of client escort services

As described earlier LTC experienced challenges including having to navigate through trans-

port challenges and long queues at health facilities. The provision of transportation from home

to the referral facility for LTC contributed towards improved linkage rates. With prior request

made to the client that there was a possibility of the same vehicle carrying at least one more cli-

ent to be linked to care at the same clinic with them, linkage tracers were able to escort more

than one clients in one vehicle at the same time. Seeking client consent was done to avoid

unintended, unwanted and indirect disclosure of one’s HIV status to fellow HIV positive cli-

ents on the same vehicle. It also provided an opportunity for peer support and promoted

adherence to ART since clients in the same community could encourage each other and

work together for pill refill. Thus the use of vehicles had multiple roles—HTS, LTC, peer client

support, promoting adherence and so increasing cost effectiveness. In situations where HIV

testing was conducted through the mobile modality and when mobile stations were set up

close to the health facilities linkage tracers would easily walk the clients to the health facility for

ART initiation instead of simply referring them for LTC. It was also confirmed in technical
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meetings that children really needed escorts to be linked to care. It was after escorts were

implemented that many children were linked to care. One project implementer said that:

“Discussions to link children helped so much as it was noted that children can better be linked
with assistance of the district Service Provider through escorting since they [children] cannot,
on their own, make decisions neither can they take themselves to the clinic. By convincing
parents in denial, children were escorted with parents’ permission and presence for linkage.”

In a boardroom, a technical manager remarked in agreement with the quantitative data and

qualitative data from the counsellors: “so we managed to turn the red to green by targeting the
[children aged] 1–14 years. Another programme manager in a different meeting remarked,

“The children (1–14) were always red, so we turned them green through home visits and trans-
portation to the clinics”.

The reference to colours described the monitoring and evaluation excel sheets that were

colour coded to show extremely low linkage rates in red (below 50%) and over 80% linkage

rates which were coloured green. Although children between 1 and 14 were few, it was initially

difficult to link them to care but with these targeted escorts it was made possible.

Facilitated jumping of queues

To address the problem of queuing for ART initiation for too long a strategy to expedite ART

initiation for clients at the facilities was implemented. BroadReach enabled expediting ART

initiation for clients at the health facilities by swiftly attending to referred CBCT clients. This

increased the number of people linked to care as clients could no longer wait for too long

before being initiated on treatment. One BroadReach nurse specifically initiated CBCT clients

on ART while the facility nurses continued with their daily duties as explained by the District

CBCT coordinator:

“. . .without fast-tracking, clients used to spend 3–4 hours waiting for consultation with the
DoH (Department of Health) nurse. Sometimes (just) before your (client’s) turn, the nurse
would go for lunch or tea break, what would you do? . . . so I approached our District Service
Provider and said: is it possible not to keep our clients waiting? Instead open a clinical chart
(patient record) for them then the District Service Provider nurse will initiate because we can’t
expect the Department of Health nurse to stop consulting other people. . .” District CBCT

Coordinator. It was also reiterated by a male client that “joining, not starting the queue your-
self, at every point—to get a clinic registration, to open a medical book, etc etc, then another
queue for the initial pills was very problematic for many clients not escorted”.

With the BroadReach nurse assistance in initiating care for CBCT clients waiting time was

significantly reduced as the nurse who initiated clients reported that “. . .clients now spend an
hour at most in the clinic for ART initiation. . .”

Task shifting of administrative duties to linkage tracers at ART initiation

Initially, counsellors were not easily accepted at the clinics when they wanted to review linkage

to care data from the clinics. After a relationship with BroadReach was established they were

then accepted and could review data and could even conduct some administrative duties at the

clinic on behalf of the nurse. When clients were escorted to the facility by the linkage tracer for

ART initiation the linkage tracer expedited the procedures by assisting with administrative

tasks including to register the client at the facility, accompany them for vital sign assessment,
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register the client in blood book and open a client clinical chart. When all the administrative

tasks were completed, the client was then handed over to the District Service Provider nurse

for ART initiation. The shifting of administrative duties to the linkage tracer at the clinic

reduced the clients’ waiting time to only 30–40 minutes from more than three hours and

allowed the District Service Provider nurse to concentrate on initiating treatment to clients.

Shifting of tasks to the District Service Provider nurses from the health facility nurses who

were already overwhelmed by managing clients with HIV or non-HIV issues was reiterated by

one staff as contributing towards real time access to data relevant for LTC as follows:

“Without a District Service Provider you find that someone was linked to care but not cap-
tured [onto the system]. So with the District Service Provider nurse who has quick access to
the information database you have real time data on who is linked to care or not and this
information helps to speed up LTC”.

Shifting administrative tasks therefore contributed towards expediting the linkage process

thereby creating a motivating factor for linkage to care for clients.

On-site linkage to care

The relationship between FPD and BroadReach helped to increase LTC by initiating HIV posi-

tive clients on-site at the point of HIV testing as the District Service Provider could travel with

the CBCT team to avoid loss of HIV positive clients. Initiating care to clients on site (home,

work or any convenient place in the community) cut transport costs of the clients for LTC, it

also brought access to treatment to those who had time constraints to travel to the referral

facility due to work or other commitments. For example, the District Service Provider nurse

was able to accompany counsellors identifying and testing members of an infected person’s

sexual network or family on many occasions and would initiate clients on ART immediately

after testing. The nurse mobility enabled providing ART initiation services outside of the tradi-

tional facility opening hours. Those clients with time constraints were therefore covered by the

extended hours for ART initiation by the District Service Provider nurse including working

extended hours during week days, during weekends and public holidays when the facilities

were closed. The mobility of the District Service Provider nurse facilitated the seamless provi-

sion of HIV testing and LTC services.

On ART initiation, the District Service Provider nurse gave medication and a return date

for further management while pill refill was also organised. The nurse also registered the client

at the client’s preferred and convenient health facility and then sent a message to the client’s

mobile phone notifying them of their patient or file number. The referral form was stamped

and kept in the client’s file and a copy was submitted to FPD for linkage confirmation. The

onsite process enabled same-day and immediate LTC thereby reducing clients being lost in the

process of referral for LTC.

Intra-and-inter NGO teamwork

One of the success factors was the team work among FPD’s CBCT team members with Broad-

Reach nurses as well as among FPD team members themselves. The CBCT team members

including the District Service Provider nurse planted into the CBCT team worked together

well despite each one having individual responsibilities e.g. the counsellor tested clients, the

linkage tracer traced clients for LTC while the BroadReach nurse initiated clients on ART and

the driver/counsellor drove the team and also conducted HTS. Despite these designated roles,
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ultimate linkage of clients to care was made every team member’s responsibility. One linkage

tracer reported:

“. . .our coordinator told us that LTC is everyone’s business and that if patients are not linked
to care then it means CBCT is failing. So even the HTC counsellor sometimes links patients to
care. . .everyone is involved.

Team members constructively shared successes as well as failures without blaming each

other. At the office a data capturer posted weekly statistics showing uptake of HTS, positivity

and LTC rates on a publicly observable noticeboard for all CBCT staff to see. This helped the

team to keep track of and celebrate progress while seeking solutions to challenges including

when figures showed that the team was behind on targets. Team members felt motivated and

committed to achieving excellence. Constant informal meetings and reference to statistics

updated on the office’s notice board kept team members updated on programme progress

towards meeting targets. One linkage tracer narrated how the noticeboard statistic motivated

them to achieve their targets as follows:

“When counsellors come and look at the board, they can say, last week we found say five HIV
positive clients but only two were linked. . . what happened to the others?....” Linkage tracer.

One project manager shared the same sentiments saying, “Linkage is a joint activity. . .we
jointly own the positivity and link the positive clients together” with BroadReach. Another man-

ager reiterated the strong relationship and interaction between BroadReach and FPD saying,

“. . .even after church the District Service Provider nurse calls us and checks ‘is there a person
for me to link today’”. This shows a sense of duty and responsibility by team members in the

FPD-BroadReach partnership.

Such engaging with targets was instrumental in motivating the team for their work. The

FPD team also felt letting down the BroadReach nurses if they did not provide them with the

necessary information. The fact that the FPD team travelled to the testing sites with external

people (BroadReach) whose time they did not want to waste with a small pool of clients to link

to care pushed them to be on target with testing while also the BroadReach nurse felt the need

to always ensure that linkage targets were met.

Challenges encountered during implementation

Despite these successes, there were challenges that faced the programme’s LTC process includ-

ing capturing incorrect follow up contact details during HTS. The BroadReach nurses’ success

in follow up was hinged on successfully contacting the people to be linked and hence the FPD

team had to ensure this was done. To address this challenge counsellors buzzed the clients’

mobile phones at the time of capturing the numbers to test if the numbers were correct and

functioning. While onsite LTC conducted immediately after testing prevented loss to care it

did not provide adequate time to a client to process information about being an HIV positive

person and the HIV treatment before they were linked to care. One client remarked, “I did not
visit the clinic or start treatment immediately because I needed to discuss this [HIV positive sta-
tus] with my family before rushing to the clinic”. Some of the challenges include that some cli-

ents resisted LTC, for example, by not responding to their mobile phone calls. One counsellor

recalled, “Home visits for linkage was strengthened after realising that some clients did not
respond to their mobile phones, so we visited them to get them to the clinic to link them”. Another

challenge was that some health officials at facilities did not fully recognise the District Service
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Provider nurse and linkage tracers’ support to fast tracking CBCT clients. This was being

addressed at the time of data collection for this paper.

Discussion

The study found high levels of linkage to care rates achieved through multiple facility and com-

munity based interventions at different levels by a partnership of non-governmental organisa-

tions. Six success factors found were provision of client escort services, human resource

capacity strengthening at the health facility, inter and intra-organisational teamwork, onsite

linkage to care, facilitated and expedited jumping of queues and shifting administrative tasks

to non-clinical staff while ring-fencing nurses’ time on ART initiation. These measures not

only increased linkage to care but also ensured less costly but fast client ART initiation while

strengthening peer client support and reducing pressure of work among existing health facility

staff.

Results of the study show the impact of a multifaceted intervention that targets barriers to

linkage at multiple levels especially at the level of the health system and the structural levels.

Despite some studies seeing a less beneficial relationship between NGOs and the public health

sector[40] our study demonstrated non-governmental organisations’ critical role in strength-

ening public health systems[41] by providing additional health care nurses to increase and

strengthen existing but overwhelmed health facility staff for ART initiation. Since the District

Service Provider nurses were located in a public health facility there was a high level of private-

public sector integration and thereby avoiding running parallel health system for HIV which

has limitations on sustainability once donor funding ceases[40]. The study therefore provides

a case study of a successful partnership between non-governmental organisations as well as

collaboration with the public health sector to achieve the health system goals.

Our results further demonstrate the importance of task shifting from state public health

nurses to NGO nurses and facility administrative duties from nurses to linkage tracers result-

ing in increased linkage to care. This protected nurses’ time to conduct more professional

tasks while linkage tracers conducted administrative duties. As reported in Sub-Saharan Africa

[42] task shifting helped to expand HIV services to less resourced communities with good

quality at no cost to clients and affordable costs to health facilities. Our study provided another

model of task shifting that included shifting facility tasks to the private sector including con-

ducting administrative duties which consumed health facility nurse time resulting in long

queues for new ART clients. Shifting the administrative tasks from the public facility nurse

to the NGO linkage tracer gave the nurse more time to initiate clients with HAART which

resulted in reducing long waiting times at the clinic which further enabled attracting more cli-

ents for linkage to care as people realised that queues were shorter. It is also important to note

that our study found tasks of care initiation shifted from the clinic to the community where

people live and work. By so doing, health facilities were decongested and also making less

work for the public health facility.

The study also demonstrated that in a resource limited society, where the majority of the

community members do not earn an income bringing community access to health by covering

or removing transport costs from the individual helps to increase uptake of services. Transport

barriers have often been cited as major inhibiting factors for linkage to care to happen[17,18].

The escorting of clients to the facility and ART initiation at the site cut transport costs and

ensured clients could not be lost to care by reducing time between testing and ART initiation.

Recent studies providing conditional incentives for transport in resource constrained commu-

nities have shown greater and quicker uptake of services in those provided with transport

incentives than people with no transport incentives[43]. In any intervention that involves
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incentives, the question of sustainability of such services requires that such services be scalable.

Although a costing study is required we have reason to believe that our model was less costly

because the sharing of transport facilities by the HIV testing and linkage team was able to cut

costs as one car was provided per team for a wide range of activities in one community since

the District Service Provider nurse planned visits within one locality where the HIV testing

team was also working. Nevertheless, a costing study is required to compare different models

including escorting on car, providing bus fare to clients, self-referral, on-site linkage vis a- vis

time and cost saved, lives saved and disability adjusted life years.

Confidentiality of HIV test results is an important human right and ethical issue for the suc-

cess of CBCT programming[44]. In our study we found extra care being taken by LTC staff to

ensure that clients were pre-warned and were requested to consent to be transported in one

car for linkage at a preferred referral health facility or community place as a matter of improv-

ing efficiency. Seeking consent and pre-warning clients showed responsiveness of the staff in

providing quality and ethical service to PLWH and being mindful of possible violence as a

result of indirect HIV status disclosure in a setting where partner violence is common[45].

This strategy enabled clients to trust their health providers, prepare themselves, organise peer

support in adherence and it also helped to ensure that clients could plan pill refill together.

Such factors are protective for ART adherence.

We also reported challenges of some tension between public health facility staff and NGO

staff. Some studies warn about the inescapable tension between facility nurses and NGO com-

munity health workers around unclear roles and hierarchies within the clinic[40]. Similar ini-

tial challenges which however get naturally solved when programme staff meet and discuss

way forward in routine monthly or weekly meetings were also reported in our study. Such

challenges are expected and require addressing at the onset by drawing memoranda of under-

standing with clear duties, boundaries and hierarchies for smooth operations.

Our study has limitations which must be understood to help interpreting the results. Firstly,

more clients could have been consulted to describe programme outcomes, for example recruit-

ing more clients who were linked to care through different ways or those not linked to care

would have increased the richness of the qualitative data including challenges of linkage to

care. The quantitative data used in this analysis were routine data that was not collected for

the purpose of this paper. Many variables such as individual factors associated with the pro-

gramme success could have been assessed if the study was planned prospectively. Also, a

comparison with other districts that were offering the standard LTC facilities would have

improved the analysis. Nevertheless, the before and after intervention analysis was instrumen-

tal in showing the effect of the intervention on LTC. We believe that such a design is strong in

evaluating intervention impact. In addition being a mixed methods study, the study was able

to utilise the strengths of a qualitative and quantitative study and as such able to explain quali-

tatively the increase in rates of linkage to care as observed by programme managers and imple-

menters. We were able to mix methods and verify information provided in quantitative data

through interviews and lastly through consultative meetings which confirmed our themes on

success factors and challenges the programme faced.

Conclusions

We reported a success story of linkage to care in a low resource urban, peri-urban, and rural

community as facilitated by partnerships between two private institutions in public health pro-

vision and strengthening. Interventions that target both health system challenges including

staff shortages, staff efficiencies and extending service opening times, and structural inadequa-

cies including client time and resource limitations due to poverty or nature of jobs can help to
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increase linkage to care. We recommend multiple interventions to increase linkage to care in

community-based HIV counselling and testing programmes. We also recommend building

strong partnerships for the success of the UN’s 90-90-90 HIV targets for South Africa.

Supporting information

S1 File. Supporting information.

(DOCX)

Acknowledgments

We acknowledge FPD and BroadReach staff who contributed to this study.

Author Contributions

Conceptualization: Simukai Shamu, Julius Kamera, Thato Farirai, Nkhensani Nkhwashu.

Data curation: Simukai Shamu, Jean Slabbert, Geoffrey Guloba, Nomea Masihleho.

Formal analysis: Simukai Shamu, Jean Slabbert, Sikhulile Khupakonke, Thato Farirai, Nkhen-

sani Nkhwashu.

Funding acquisition: Nomea Masihleho, Julius Kamera, Suzanne Johnson, Nkhensani

Nkhwashu.

Investigation: Simukai Shamu, Jean Slabbert, Dalene Blom, Suzanne Johnson, Thato Farirai,

Nkhensani Nkhwashu.

Methodology: Simukai Shamu, Jean Slabbert, Geoffrey Guloba, Sikhulile Khupakonke, Thato

Farirai, Nkhensani Nkhwashu.

Project administration: Simukai Shamu, Dalene Blom, Sikhulile Khupakonke, Nomea Masih-

leho, Julius Kamera, Suzanne Johnson, Thato Farirai, Nkhensani Nkhwashu.

Resources: Nomea Masihleho, Julius Kamera, Suzanne Johnson.

Supervision: Simukai Shamu, Dalene Blom, Suzanne Johnson, Thato Farirai, Nkhensani

Nkhwashu.

Validation: Simukai Shamu, Geoffrey Guloba, Thato Farirai.

Writing – original draft: Simukai Shamu, Jean Slabbert, Geoffrey Guloba, Dalene Blom,

Sikhulile Khupakonke, Nomea Masihleho, Julius Kamera, Suzanne Johnson, Thato Farirai,

Nkhensani Nkhwashu.

Writing – review & editing: Simukai Shamu, Jean Slabbert, Geoffrey Guloba, Dalene Blom,

Sikhulile Khupakonke, Nomea Masihleho, Julius Kamera, Suzanne Johnson, Thato Farirai,

Nkhensani Nkhwashu.

References

1. World Health Organization (WHO). Torwards universal access to HIV prevention, treatment, care and

support: From Countries to Regions to the High Level Meeting on AIDS and Beyond. Geneva, Switzer-

land: 2011.

2. UNAIDS. Universal access to Hiv Prevention, treatment, care and support. Access 2011.

3. Iwuji CC, Orne-Gliemann J, Larmarange J, Okesola N, Tanser F, Thiebaut R, et al. Uptake of Home-

Based HIV Testing, Linkage to Care, and Community Attitudes about ART in Rural KwaZulu-Natal,

South Africa: Descriptive Results from the First Phase of the ANRS 12249 TasP Cluster-Randomised

Trial. PLoS Med 2016; 13:1–18. https://doi.org/10.1371/journal.pmed.1002107 PMID: 27504637

Linkage to care of HIV positive clients in South Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0210826 January 22, 2019 11 / 14

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0210826.s001
https://doi.org/10.1371/journal.pmed.1002107
http://www.ncbi.nlm.nih.gov/pubmed/27504637
https://doi.org/10.1371/journal.pone.0210826


4. MacPherson P, Corbett EL, Makombe SD, van Oosterhout JJ, Manda E, Choko AT, et al. Determinants

and Consequences of Failure of Linkage to Antiretroviral Therapy at Primary Care Level in Blantyre,

Malawi: A Prospective Cohort Study. PLoS One 2012; 7. https://doi.org/10.1371/journal.pone.0044794

PMID: 22984560

5. World Health Organization. Guidelines Guideline on When To Start Antiretroviral Therapy and on Pre-

Exposure Prophylaxis for Hiv. World Heal Organ 2015:78. 978 92 4 150956 5.

6. UNAIDS. 90-90-90 An ambitious treatment target to help end the AIDS epidemic. Geneva: 2014.

10.7448/IAS.16.4.18751 Accessed 20 January 2018.

7. Rosen S, Fox MP. Retention in HIV care between testing and treatment in sub-Saharan Africa: A sys-

tematic review. PLoS Med 2011; 8. https://doi.org/10.1371/journal.pmed.1001056 PMID: 21811403

8. STATS SA. South Africa Demographic and Health Survey 2016: Key Indicators Report. Pretoria: Stats

SA; 2017.

9. Naik R, Tabana H, Doherty T, Zembe W, Jackson D. Client characteristics and acceptability of a home-

based HIV counselling and testing intervention in rural South Africa. BMC Public Health 2012; 12.

https://doi.org/10.1186/1471-2458-12-824 PMID: 23009202

10. Naik R, Doherty T, Jackson D, Tabana H, Swanevelder S, Thea DM, et al. Linkage to care following a

home-based HIV counselling and testing intervention in rural South Africa. J Int AIDS Soc 2015; 18:1–

9. https://doi.org/10.7448/IAS.18.1.19843 PMID: 26058983

11. Govindasamy D, Van Schaik N, Kranzer K, Wood R, Mathews C, Bekker LG. Linkage to HIV care from

a mobile testing unit in South Africa by different CD4 count strata. J Acquir Immune Defic Syndr 2011;

58:344–52. https://doi.org/10.1097/QAI.0b013e31822e0c4c PMID: 21836524

12. Larson BA, Schnippel K, Ndibongo B, Xulu T, Brennan A, Long L, et al. Rapid point-of-care CD4 testing

at mobile HIV testing sites to increase linkage to care: An evaluation of a pilot program in South Africa. J

Acquir Immune Defic Syndr 2012; 61. https://doi.org/10.1097/QAI.0b013e31825eec60 PMID:

22659650

13. Van Rooyen H, Barnabas R V., Baeten JM, Phakathi Z, Joseph P, Krows M, et al. High HIV testing

uptake and linkage to care in a novel program of home-based HIV counseling and testing with facilitated

referral in KwaZulu-Natal, South Africa. J Acquir Immune Defic Syndr 2013; 64. https://doi.org/10.1097/

QAI.0b013e31829b567d PMID: 23714740

14. Van Zyl MA, Brown LL, Pahl K. Using a call center to encourage linkage to care following mobile HIV

counseling and testing. AIDS Care—Psychol Socio-Medical Asp AIDS/HIV 2015; 27:921–5. https://doi.

org/10.1080/09540121.2015.1015483 PMID: 25734697

15. Barnabas R V., van Rooyen H, Tumwesigye E, Brantley J, Baeten JM, van Heerden A, et al. Uptake of

antiretroviral therapy and male circumcision after community-based HIV testing and strategies for link-

age to care versus standard clinic referral: A multisite, open-label, randomised controlled trial in South

Africa and Uganda. Lancet HIV 2016; 3:e212–20. https://doi.org/10.1016/S2352-3018(16)00020-5

PMID: 27126488

16. Kranzer K, Zeinecker J, Ginsberg P, Orrell C, Kalawe NN, Lawn SD, et al. Linkage to HIV care and anti-

retroviral therapy in Cape Town, South Africa. PLoS One 2010; 5:1–6. https://doi.org/10.1371/journal.

pone.0013801 PMID: 21072191

17. Govindasamy D, Ford N, Kranzer K. Risk factors, barriers and facilitators for linkage to antiretroviral

therapy care: a systematic review. AIDS 2012; 26:2059–67. https://doi.org/10.1097/QAD.

0b013e3283578b9b PMID: 22781227

18. Losina E, Bassett I V., Giddy J, Chetty S, Regan S, Walensky RP, et al. The “ART” of linkage: Pre-treat-

ment loss to care after HIV diagnosis at two PEPFAR sites in Durban, South Africa. PLoS One 2010; 5.

https://doi.org/10.1371/journal.pone.0009538

19. Ingle S, May M, Uebel K, Kotze E, Bachmann M, Sterne JAC, et al. Outcomes in Patients Waiting for

Antiretroviral Treatment in the Free State Province, South Africa: Prospective Linkage Study. Aids

2011; 24:2717–25.

20. Nakigozi G, Makumbi F, Reynolds S, Galiwango R, Kagaayi J, Nalugoda F, et al. Non-enrollment for

free community HIV care: Findings from a population-based study in Rakai, Uganda. AIDS Care—Psy-

chol Socio-Medical Asp AIDS/HIV 2011; 23:764–70. https://doi.org/10.1080/09540121.2010.525614

PMID: 21293989

21. Mugglin C, Estill J, Wandeler G, Bender N, Egger M, Gsponer T, et al. Loss to programme between HIV

diagnosis and initiation of antiretroviral therapy in sub-Saharan Africa: Systematic review and meta-

analysis. Trop Med Int Heal 2012; 17:1509–20. https://doi.org/10.1111/j.1365-3156.2012.03089.x

PMID: 22994151

22. Hoffman S, Exner TM, Lince-Deroche N, Leu CS, Phillip JL, Kelvin EA, et al. Immediate blood draw for

CD4+ Cell count is associated with linkage to care in Durban, South Africa: Findings from pathways to

Linkage to care of HIV positive clients in South Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0210826 January 22, 2019 12 / 14

https://doi.org/10.1371/journal.pone.0044794
http://www.ncbi.nlm.nih.gov/pubmed/22984560
https://doi.org/10.1371/journal.pmed.1001056
http://www.ncbi.nlm.nih.gov/pubmed/21811403
https://doi.org/10.1186/1471-2458-12-824
http://www.ncbi.nlm.nih.gov/pubmed/23009202
https://doi.org/10.7448/IAS.18.1.19843
http://www.ncbi.nlm.nih.gov/pubmed/26058983
https://doi.org/10.1097/QAI.0b013e31822e0c4c
http://www.ncbi.nlm.nih.gov/pubmed/21836524
https://doi.org/10.1097/QAI.0b013e31825eec60
http://www.ncbi.nlm.nih.gov/pubmed/22659650
https://doi.org/10.1097/QAI.0b013e31829b567d
https://doi.org/10.1097/QAI.0b013e31829b567d
http://www.ncbi.nlm.nih.gov/pubmed/23714740
https://doi.org/10.1080/09540121.2015.1015483
https://doi.org/10.1080/09540121.2015.1015483
http://www.ncbi.nlm.nih.gov/pubmed/25734697
https://doi.org/10.1016/S2352-3018(16)00020-5
http://www.ncbi.nlm.nih.gov/pubmed/27126488
https://doi.org/10.1371/journal.pone.0013801
https://doi.org/10.1371/journal.pone.0013801
http://www.ncbi.nlm.nih.gov/pubmed/21072191
https://doi.org/10.1097/QAD.0b013e3283578b9b
https://doi.org/10.1097/QAD.0b013e3283578b9b
http://www.ncbi.nlm.nih.gov/pubmed/22781227
https://doi.org/10.1371/journal.pone.0009538
https://doi.org/10.1080/09540121.2010.525614
http://www.ncbi.nlm.nih.gov/pubmed/21293989
https://doi.org/10.1111/j.1365-3156.2012.03089.x
http://www.ncbi.nlm.nih.gov/pubmed/22994151
https://doi.org/10.1371/journal.pone.0210826


engagement in HIV care. PLoS One 2016; 11. https://doi.org/10.1371/journal.pone.0162085 PMID:

27706150

23. Ulett KB, Willig JH, Lin H-Y, Routman JS, Abroms S, Allison J, et al. The Therapeutic Implications of

Timely Linkage and Early Retention in HIV Care. AIDS Patient Care STDS 2009; 23:41–9. https://doi.

org/10.1089/apc.2008.0132 PMID: 19055408

24. Leon N, Mathews C, Lewin S, Osler M, Boulle A, Lombard C. A comparison of linkage to HIV care after

provider-initiated HIV testing and counselling (PITC) versus voluntary HIV counselling and testing

(VCT) for patients with sexually transmitted infections in Cape Town, South Africa. BMC Health Serv

Res 2014; 14. https://doi.org/10.1186/1472-6963-14-350 PMID: 25134822

25. Medley A, Ackers M, Amolloh M, Owuor P, Muttai H, Audi B, et al. Early uptake of HIV clinical care after

testing HIV-positive during home-based testing and counseling in western Kenya. AIDS Behav 2013;

17:224–34. https://doi.org/10.1007/s10461-012-0344-5 PMID: 23076720

26. Hatcher AM, Turan JM, Leslie HH, Kanya LW, Kwena Z, Johnson MO, Shade SB, Bukusi EA, Doyen

A CC. Predictors of linkage to care following community-based HIV counseling and testing in rural

Kenya. AIDS Behav 2013; 16:1295–307. https://doi.org/10.1007/s10461-011-0065-1 PMID:

22020756

27. Liau A, Crepaz N, Lyles CM, Higa DH, Mullins MM, Deluca J, et al. Interventions to promote linkage to

and utilization of HIV medical care among HIV-diagnosed persons: A qualitative systematic review,

1996–2011. AIDS Behav 2013; 17:1941–62. https://doi.org/10.1007/s10461-013-0435-y

28. Coleman SM, Rajabiun S, Cabral HJ, Bradford JB, Tobias CR. Sexual Risk Behavior and Behavior

Change among Persons Newly Diagnosed with HIV: The Impact of Targeted Outreach Interventions

among Hard-to-Reach Populations. AIDS Patient Care STDS 2009; 23:639–45. https://doi.org/10.

1089/apc.2008.0092 PMID: 19591603

29. Craw JA, Gardner LI, Marks G, Rapp RC, Bosshart J, Duffus WA, et al. Brief strengths-based case

management promotes entry into HIV medical care: Results of the antiretroviral treatment access

study-II. J Acquir Immune Defic Syndr 2008; 47:597–606. https://doi.org/10.1097/QAI.

0b013e3181684c51 PMID: 18285714

30. Gardner LI, Metsch LR, Anderson-Mahoney P, Loughlin AM, del Rio C, Strathdee S, et al. Efficacy of a

brief case management intervention to link recently diagnosed HIV-infected persons to care. AIDS

2005; 19:423–31. https://doi.org/10.1097/01.aids.0000161772.51900.eb PMID: 15750396

31. Hightow-Weidman LB, Jones K, Wohl AR, Futterman D, Outlaw A, Phillips G, et al. Early Linkage and

Retention in Care: Findings from the Outreach, Linkage, and Retention in Care Initiative Among Young

Men of Color Who Have Sex with Men. AIDS Patient Care STDS 2011; 25:S31–8. https://doi.org/10.

1089/apc.2011.9878 PMID: 21711141

32. Sharma M, Ying R, Tarr G, Barnabas R, Division ID, Hutchinson F. A systematic review and meta-anal-

ysis of community and facility-based approaches to address gaps in HIV testing and linkage in sub-

Saharan Africa. Nature 2016; 528:1–26.

33. Wynberg E, Cooke G, Shroufi A, Reid SD, Ford N. Impact of point-of-care CD4 testing on linkage to HIV

care: A systematic review. J Int AIDS Soc 2014; 17:1–6. https://doi.org/10.7448/IAS.17.1.18809 PMID:

24447595

34. Faal M, Naidoo N, Glencross DK, Venter WDF, Osih R. Providing immediate CD4 count results at HIV

testing improves ART initiation. J Acquir Immune Defic Syndr 2011; 58. https://doi.org/10.1097/QAI.

0b013e3182303921 PMID: 21857356

35. Johnson RBB, Onwuegbuzie AJAJ, Turner LALA. Toward a Definition of Mixed Methods Research. J

Mix Methods Res 2007; 1:112–33. https://doi.org/10.1177/1558689806298224

36. FPD. Improved Linkage to Care in Community Based HIV Counselling and Testing Services. Pretoria:

2017.

37. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ): a 32-

item checklist for interviews and focus groups. Int J Qual Heal Care 2007; 19:349–57.

38. Fereday J. Demonstrating Rigor Using Thematic Analysis: A Hybrid Approach of Inductive and Deduc-

tive Coding and Theme Development. Int J Qual Methods 2006; 5:80–92.

39. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006; 3:77–101. https://

doi.org/10.1191/1478088706qp063oa

40. Pfeiffer J, Johnson W, Fort M, Shakow A, Hagopian A, Gloyd S, et al. Strengthening health systems in

poor countries: A code of conduct for nongovernmental organizations. Am J Public Health 2008;

98:2134–40. https://doi.org/10.2105/AJPH.2007.125989 PMID: 18923125

41. Chen L, Evans T, Anand S, Ivey Boufford J, Brown H, Chowdhury M, et al. Human resources for health:

Overcoming the crisis. Lancet 2004; 364:1984–90. https://doi.org/10.1016/S0140-6736(04)17482-5

PMID: 15567015

Linkage to care of HIV positive clients in South Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0210826 January 22, 2019 13 / 14

https://doi.org/10.1371/journal.pone.0162085
http://www.ncbi.nlm.nih.gov/pubmed/27706150
https://doi.org/10.1089/apc.2008.0132
https://doi.org/10.1089/apc.2008.0132
http://www.ncbi.nlm.nih.gov/pubmed/19055408
https://doi.org/10.1186/1472-6963-14-350
http://www.ncbi.nlm.nih.gov/pubmed/25134822
https://doi.org/10.1007/s10461-012-0344-5
http://www.ncbi.nlm.nih.gov/pubmed/23076720
https://doi.org/10.1007/s10461-011-0065-1
http://www.ncbi.nlm.nih.gov/pubmed/22020756
https://doi.org/10.1007/s10461-013-0435-y
https://doi.org/10.1089/apc.2008.0092
https://doi.org/10.1089/apc.2008.0092
http://www.ncbi.nlm.nih.gov/pubmed/19591603
https://doi.org/10.1097/QAI.0b013e3181684c51
https://doi.org/10.1097/QAI.0b013e3181684c51
http://www.ncbi.nlm.nih.gov/pubmed/18285714
https://doi.org/10.1097/01.aids.0000161772.51900.eb
http://www.ncbi.nlm.nih.gov/pubmed/15750396
https://doi.org/10.1089/apc.2011.9878
https://doi.org/10.1089/apc.2011.9878
http://www.ncbi.nlm.nih.gov/pubmed/21711141
https://doi.org/10.7448/IAS.17.1.18809
http://www.ncbi.nlm.nih.gov/pubmed/24447595
https://doi.org/10.1097/QAI.0b013e3182303921
https://doi.org/10.1097/QAI.0b013e3182303921
http://www.ncbi.nlm.nih.gov/pubmed/21857356
https://doi.org/10.1177/1558689806298224
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.2105/AJPH.2007.125989
http://www.ncbi.nlm.nih.gov/pubmed/18923125
https://doi.org/10.1016/S0140-6736(04)17482-5
http://www.ncbi.nlm.nih.gov/pubmed/15567015
https://doi.org/10.1371/journal.pone.0210826


42. Callaghan M, Ford N, Schneider H. A systematic review of task- shifting for HIV treatment and care in

Africa. Hum Resour Health 2010; 8. https://doi.org/10.1186/1478-4491-8-8 PMID: 20356363

43. Siedner MJ, Santorino D, Lankowski AJ, Kanyesigye M, Bwana MB, Haberer JE, et al. A combination

SMS and transportation reimbursement intervention to improve HIV care following abnormal CD4 test

results in rural Uganda: A prospective observational cohort study. BMC Med 2015; 13. https://doi.org/

10.1186/s12916-015-0397-1 PMID: 26149722

44. World Health Organization. Consolidated guidelines on HIV testing services: 5Cs: consent, confidential-

ity, counselling, correct results and connection 2015. 2015. 10.1089/15246090050020736.

45. Mazars C, Mafolo T, Jewkes R, Shamu S. Stop Violence against Women in South Africa: Know your

Epidemic—Know your Response. Pretoria: 2014.

Linkage to care of HIV positive clients in South Africa

PLOS ONE | https://doi.org/10.1371/journal.pone.0210826 January 22, 2019 14 / 14

https://doi.org/10.1186/1478-4491-8-8
http://www.ncbi.nlm.nih.gov/pubmed/20356363
https://doi.org/10.1186/s12916-015-0397-1
https://doi.org/10.1186/s12916-015-0397-1
http://www.ncbi.nlm.nih.gov/pubmed/26149722
https://doi.org/10.1371/journal.pone.0210826

