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Key Findings

n Using a quality improvement approach, we
implemented and refined a structured intervention
that mirrored primary health care (PHC) staff roles
to improve HIV case finding, ART initiation, and
post-discharge support for hospitalized patients
with HIV.

n Over 11 months, we achieved an ART initiation
rate of 74% (in-hospital and within 28 days of
discharge), well above the global average of 42%.
The model effectively closed the gender gap, with
males and females achieving comparable
initiation rates.

n Regular review meetings ensured teams received
implementation support and enabled critical
analysis of monitoring data and performance.

Key Implications

n Hospitals are a key entry point for individuals
requiring ART, with many individuals with
advanced HIV newly diagnosed or re-engaging in
care during hospital admission. Policymakers and
managers should review hospital-based HIV
service structures and protocols, ensuring clearly
defined roles and responsibilities, strengthening
communication pathways, and developing me-
chanisms to safeguard linkage between hospital
and PHC facilities after discharge.

n Policymakers, managers, and national
stakeholders should prioritize addressing
acknowledged weaknesses in hospital-based HIV
services and consider implementing a quality
improvement model to ensure effective HIV
services are established in high-burden countries.

ABSTRACT
Background: Despite increased antiretroviral therapy (ART) ac-
cess in South Africa, HIV testing and ART initiation are suboptimal
in hospital settings. Key gaps include in-hospital case finding, ART
initiation support, and primary health care (PHC) facility linkage af-
ter discharge.
Intervention Development and Description: We identified weak-
nesses in hospital processes by comparing them with PHC HIV
services and developed a quality improvement model for imple-
mentation in 5 Johannesburg hospitals. We introduced dedicated
teams of HIV testing counselors for structured case finding and
ART-trained nurses and linkage officers to provide in-hospital or
post-discharge ART initiation and support to strengthen PHC facil-
ity linkage. Monitoring data (May 2020–March 2021) was used
to measure initiation rates.
Lessons Learned: Over 11 months, despite COVID-19 pandemic-
related disruptions, our model achieved 74% (5,201/7,025) ART
linkage within 28 days post-discharge and 87% (6,087/7,025)
overall, including all initiations (i.e., all newly diagnosed, known
not on ART and reinitiating individuals). The 2 highest-performing
hospitals achieved 97% (2,096/2,170) linkage overall, demon-
strating the potential of implementing this quality improvement
model with fidelity. Over half (58%, 4,092/7,025) of patients ini-
tiated ART within 7 days, with 39% (2,748) initiating on the same
day. Women and men achieved similar initiation rates (3,010/
4,015, 75%; 2,186/3,003, 73%, respectively). Combining rapid
(<7 days) in-hospital ART initiation with 28-day post-discharge
follow-up supported high ART initiation rates. Using the model
mitigated initiation gaps for men and older people, engaging
stakeholders supported implementation, and using a team-based
approach founded on clear roles and responsibilities improved ser-
vice delivery.
Conclusion: This model achieved above-average ART linkage rates
in a large hospitalized population. We recommend considering in-
troducing this model or adaptations of it to hospitals across South
Africa and similar settings where hospital-to-PHC ART service gaps
are identified to optimize case finding, ART initiation, and post-
discharge linkage support.

BACKGROUND

South Africa has a high HIV prevalence of 13.3% and
provides the largest ART program globally.1,2 In

2004, when South Africa’s national ART program was
launched, ART provision was limited to hospital settings,
hindering access.2,3 Consequently, in 2010, South Africa
decentralized HIV services, using task-shifting to expand
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ARTprovision to primary health care (PHC) facilities
through nurse-driven ART initiation and manage-
ment (NIMART). TheNIMARTnurse cadrewas lim-
ited to PHC settings.4,5 This created different service
delivery approaches between PHC facilities and hos-
pitals. At PHC facilities, clear roles and responsibilities
emerged with lay counselors providing HIV testing
and counseling services (HTS), NIMART nurses pro-
viding ART initiation and management services, and
lay counselors, sometimes known as linkage officers,
supportingpatient adherence, treatment literacy, and
retention in care.2 Although there is a dearth of pub-
lished literature specifically addressing the design of
hospitalHIV services, basedon the authors’ extensive
programmatic experience, HIV services in South
Africanhospitals continue tobedoctordriven, guided
by hospital-specific policies and protocols that pre-
clude nurses from providing HIV and ART services.
Many hospitals have poorly developed HIV-related
policies and ill-defined doctor roles and responsi-
bilities.6 In South Africa, hospital HIV services are
typically provided through 1 of 2 models: (1) non-
specialist doctors provide services according to their
knowledge of and confidence in applying existing
ARTguidelines, or (2) all clients are referred to a spe-
cialist infectious diseases team for ART initiation.
These models limit the reach of HIV testing and
ART initiation support in hospitals, particularly in
nonmedical wards (e.g., surgical and gynecology
wards), leaving considerable coverage gaps.

South Africa implemented universal test and
treat and same-day initiation policies in 2016 and
2017, respectively.7–9 These policies were imple-
mented across the PHC program through wider
availability of counselor-driven rapid HIV testing
services, provider-initiated counseling and testing,
and NIMART nurses. These policies and other inter-
ventionshave expandedART coverage tomore than
5million South Africans1 and have driven declining
HIV-related deaths over the past decade.10–14

Contrastingly, within hospitals, testing continued
to rely heavily on lab-based diagnostic testing with
slow turnaround times, making same-day initia-
tion difficult. Additionally, advanced HIV disease
(CD4 count <200 cells/m3) remains prevalent in
South Africa, affecting 10%–15% of newly diag-
nosed people living with HIV (PLHIV), many of
whom are newly identified during hospital admis-
sion.11,12,14 Up to 40% of hospitalized patients are
ineligible for same-day ART initiation because of
complex comorbidities and lack of psychological
readiness.14–16 Poorly established referral path-
ways between hospitals and PHC facilities com-
pound loss to follow-up, morbidity, and mortality
by hindering post-discharge ART continuation or

initiation in deferred patients.10,14,15,17,18 By
2018, with increasingly progressive policies, ART
linkage at the PHC level in Johannesburg improved
to 88%, but hospitals lagged behind, averaging only
43%ART linkage (unpublished data, DHIS 2018).

Inconsistent use of standardized clinical statio-
nery, registers, and electronic health information
systems that did not interface with the established
national HIV database (TIER.Net) further exacerbated
hospital service deficiencies. Patients who did en-
gage with HIV care during hospital admission often
remained “invisible” within the national database,
with no means of tracking whether they remained
in care at the PHC level post-discharge. Inadequate
data systems also resulted in ineffective performance
monitoring for hospital HIV services.

A recent systematic review highlighted a 26%
mortality rate among hospitalized individuals
within 6 months post-discharge, emphasizing the
need for interventions to strengthen early post-
discharge follow-up to reduce readmissions, mor-
bidity, and mortality.14,19 Such poor outcomes are
particularly important formenwho continue to be
disproportionately affected by late HIV diagnosis,
advanced HIV disease, and lower ART initiation
rates.20,21 Because of these gender-based discrep-
ancies in the HIV care continuum, men—both
newly diagnosed and disengaged from care—
have been identified as an important target group
for HIV testing, ART linkage, and support in hospital
settings.22–24

To address the disparities between PHC facility-
based and hospital-based HIV services, we designed
a quality improvement intervention to strengthen
in-hospital case finding, ART initiation, and post-
discharge linkage support.

INTERVENTION TO IMPROVE THE
QUALITY OF HIV SERVICES IN SOUTH
AFRICAN HOSPITALS

Setting
We selected the 5 largest hospitals (2 tertiary, 1 re-
gional, and 2 district) in the Johannesburg Health
District to conduct our quality improvement inter-
vention. According to program data, at the time of
initial implementation in mid-2019, the 5 hospitals
had a combined 4,846 in-patient beds, with an aver-
agebedutilization rateof 83%andanaverage admis-
sion length of 6 days. In 2020, Johannesburg Health
District had a general population HIV prevalence
of 13%, with 28% in females aged 25–49 years
and 15% among those aged older than 50 years.
Johannesburg Health District had reportedly

HIV services in
South African
hospitals continue
to be doctor
driven, guided by
hospital-specific
policies and
protocols that
preclude nurses
from providing
HIV/ARTservices.
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achieved an overall 86%, 78%, and 84% for the
Joint United Nations Programme for HIV/AIDS
95/95/95 HIV care continuum targets.25

Intervention Development
Step 1: Compare Primary Health Care Facility and
Hospital-Based HIV Services
We explored the underlying reasons for discrep-
ancies in performance between PHC facility and
hospital-based HIV services by comparing these
services to identify key gaps and differences. First,
we undertook a desk-based review of hospital and
PHC facility policies and program documents.
Second, we observed HIV-related client flow and
staff roles at several PHC facilities in Johannesburg
and the 5 chosen hospitals. We sought to under-
stand howHIV services were structured, which staff
cadres were responsible for each component of the
service, and how the services were being monitored
(Table 1).

Step 2: Design Improved Hospital HIV Services
Using the service comparison findings, the re-
search team, in collaboration with clinicians and
technical advisors at Anova Health Institute and
the Department of Health familiar with hospital
and PHC services, designed a quality improve-
ment intervention, encompassing components
that addressed in-hospital case finding and ART
initiation, as well as post-discharge linkage. The
research team presented the proposed model
during numerous stakeholder engagements and
discussions with district and hospital manage-
ment staff. The Gauteng Provincial Department of
Health was also approached to approve NIMART
nurse initiation and prescription of ART in hospitals
within the province, including the 5 selected hospi-
tals. Approval was secured in February 2019.

Intervention Description
Wedeveloped a dedicated HIV-services team com-
prising HTS counselors, NIMART-trained nurses,
and linkage officers (lay counselors) and clearly
defined team member roles and responsibilities
adapted from those observed within PHC facilities
(Figure 1). The HTS counselors were responsible
for case finding and conducted daily reviews of all
new admissions across all medical and nonmedical
wards to identify patients with unknown HIV sta-
tus for testing, as well as known people with HIV
but not yet or previously on ART for (re)initiation.
Visitors and escorts were also screened where pos-
sible; however, due to time constraints, coverage
of these groups was low.

The NIMART nurses facilitated in-hospital
ART initiation. All ART-requiring patients were
immediately referred to the NIMART nurses for
bedside clinical and psychological readiness as-
sessment and same-day ART initiation or deferral
(Figure 1). For the first time, NIMART nurses were
introduced to the 5 hospitals. To enhance collabo-
ration and facilitate comprehensive patient care,
these newly appointed NIMART nurses worked
alongside existing ward doctors, and efforts were
made to establish positive relationships between the
HIV team and ward-based clinical teams. When ART
initiation involved complexities (e.g., renal dysfunc-
tion), doctors provided clinical guidance and sup-
ported decision-making.

The linkage officers provided in-hospital treat-
ment literacy counseling and ensured post-discharge
follow-up and linkage to PHC clinics. Simultaneous
liaison with linkage officers ensured ART-initiated
patients experienced smooth transfer to their chosen
PHC facility for continued management of ART and
comorbidities post-discharge (Figure 2).

For patients who had been initiated on ART, the
communication pathway and referral mechanisms
between hospital and PHC facilities were strength-
ened in numerous ways. Upon discharge from the
hospital, patients who had been initiated onART re-
ceived a standardized Department of Health transfer
letter from the NIMART nurse and a treatment liter-
acy counseling session from the hospital linkage of-
ficer to encourage ART continuation at their chosen
facility. Then, to facilitate a smooth transition from
hospital to PHC facility, the hospital linkage officer
made a single call to the receiving PHC linkage of-
ficer to alert them to expect the new patient and
ensure patients were successfully linked to their
designated local facility after discharge. Once the
PHC linkage officer confirmed that the patient
had been received at the PHC clinic, ongoing sup-
port was handed over to the PHC facility team, and
the patient exited the intervention. Linkage offi-
cers liaised with on-site data capturers to ensure
all clients were captured in the national ART data-
base, TIER.Net, to enable tracking after discharge.

For those clients who were ineligible for in-
hospital ART initiation, the 28-day post-discharge
support component was activated (Figure 2),
assisting referral to local PHC facilities for timely
ART initiation. The linkage officer verified every
post-discharge ART initiation using the following
procedure. First, the hospital linkage officer called
the patient every 7 days for 28 days after discharge
to confirm if they had initiated ART and encour-
aged and assisted them to initiate ART if they had
not yet done so. When the patient self-reported
ART initiation, the hospital linkage officer called the

Weexplored the
underlying
reasons for
discrepancies in
performance
between PHC
facility and
hospital-based
HIV services.
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PHC facility linkage officer to confirm initiation cap-
tured on TIER.Net. If the patient was not found on
TIER.Net, the hospital linkage officer called the pa-
tient to investigate and encourage ART initiation.
Patients not initiated by 28 dayswere actively hand-
ed over to PHC facility teams for ongoing support
and follow-up before being removed from the hos-
pital linkage officers’ deferred-ART patient list.

Implementation
In mid-2019, we launched implementation in the
5 hospitals. In the first 12 months, hospital-based

HIV teams were appointed, and the new teams
established positive relationships with existing
hospital staff. Toward the end of the first year of im-
plementation, the COVID-19 pandemic hit South
Africa, and the first national lockdown occurred in
March 2020. The teams remained in place, continu-
ing model implementation within a rapidly shifting
hospital environment.

For the first year of implementation, hospital
teams conducted monthly review meetings.
Challenges with the model, areas for improvement,
and best practices were discussed to ensure model
adjustments occurred across all sites. A crucial

TABLE 1. Comparison of Standard Practice for PHC-Based HIV Services, Pre-Intervention, and Post-Intervention Hospital HIV
Services, Johannesburg, South Africa

PHC Facilities Before Intervention: Hospitals After Intervention: Hospitals

HTS � Lay counselors provide HTS
� Nurse clinicians offer PICT to all

HIV negative/unknown status
PHC clients

� Point-of-care rapid antibody tests
with immediate results communi-
cated to client

� HIV tests and results recorded in
national HIV testing register

� Doctor-driven PICT inconsistent,
particularly in nonmedical wards,
may order lab-based ELISA

� Lay counselors conduct rapid HIV
testing only on doctor referral

� Results often unavailable before
discharge

� ELISA results not captured in
register

� Lay counselor-driven
� Daily counselor ward rounds for

new admissions
� Bedside rapid point-of-care anti-

body HIV tests
� Immediate communication of results

to patient and NIMART nurse
� HIV test and result recorded in na-

tional HIV testing register

ART initiation � Lay counselors refer all clients to
facility NIMART for same day
initiation if eligible

� Standard clinical stationery used
and captured daily onto data-
base (i.e., TIER.Net)

� ART initiation dependent on avail-
able ELISA result pre-discharge

� & sufficiently trained/confident
doctor

� No NIMART nurses in hospitals
� Often deferred for initiation at PHC

facility
� Initiation data often not captured on

TIER.Net

� Provincial permission for NIMART
nurses’ appointment

� Counselors refer clients for bedside
same day ART assessment/
initiation

� NIMART nurses work with ward
doctors

� Standard clinical stationery used
and initiations captured weekly on
TIER.Net

Linkage to ART continuation
or deferred ART initiation

� TIER identifies missed appoint-
ment or loss to follow up after
initiation

� Lay counselors provide adher-
ence/treatment literacy sessions

� Monitoring: follow-up visits on
standardized clinical stationery,
captured on TIER.Net, enables
tracing/recall of missed
appointments

� NAG standardized approach

� Inconsistent use of stationery
� Limited mechanisms to confirm link-

age ART continuation post-
discharge

� Poor hospital-PHC facility referral
pathways

� Inconsistent NAG implementation
with limited adherence/treatment
literacy counseling

� New clients referred to linkage offi-
cer for NAG -based adherence/
treatment literacy counseling

� Standardized transfer letter from
NIMART nurse accompanies dis-
charge summary

� Linkage officer discusses discharge
plan and provides 28-day tele-
phonic follow-up

� Linkage officer completes 28-day
register

� Data capturer captures transfers on
TIER.Net

Abbreviations: ART, antiretroviral therapy; ELISA, enzyme-linked immunosorbent assay; HTS, HIV testing and counseling services; NAG, National Adherence
Guidelines, NIMART, nurse initiated and managed ART; PHC, primary health care; PICT, provider-initiated counseling and testing; PLHIV, people living with HIV.
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component of this monthly review process was
refining reporting tools so that teams could focus
on recording data that was useful clinically and for
the intervention, minimizing their administrative
burden and optimizing efficiency. The PDSA (plan,
do, study, act) quality improvement approach was
used to gradually refine, adjust, and adapt themod-
el based on critical data analysis and feedback from
teammembers.

Each stepwas essential to themodel’s integrity
and triggered the initiation of subsequent steps. Daily
communication among team members ensured
updates on client progress, identifying which steps
were outstanding. Weekly, the 3 registers (HIV test-
ing, NIMART, and linkage) were compared to track
individuals’ movement through the system, with
confirmation of ART linkage and accurate data
capture in TIER.Net. Inconsistent implementation

FIGURE 1. In-hospital Case Finding and Antiretroviral Therapy Initiation, Johannesburg, South Africa

FIGURE 2. Post-Discharge 28-Day Follow-Up Component, Johannesburg, South Africa
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of steps, especially because of gaps in hospital man-
agement support or staffing, particularly NIMART
nurses, negatively impacted initiation rates, as seen
in the lowest-performing hospitals.

INTERVENTION MONITORING
We analyzed data for the period after the model
had been refined—during the peak of the COVID-19
pandemic-—between May 2020 and March 2021.
Strengthening routine data was a key component of
the quality improvement model. Dedicated, on-site
data capturers liaised weekly with clinical teams
to collect and validate monitoring data from HTS
counseling registers, NIMART nurse assessment
and initiation registers, and linkage officer post-
discharge tracking registers. Registers collected
gender, date of birth, HIV test date and result, and
ART initiation date or alternative 28-day outcome
(lost to follow-up, died, or transferred). Transferred
was defined as the patient requesting relocation to
another facility with handover of care before ART
initiation. Lost to follow-up was defined as unable
to make telephonic contact with the patient after
3 attempts (wrong number, no answer, or voice-
mail). Data capturers entered the data weekly into
an electronic database from which monthly reports
were compiled. Monitoring and evaluation supervi-
sors oversaw data quality and conducted validation
activities. Implementation teamsheldmonthlymeet-
ings during which monthly reports were reviewed,
any data queries addressed, and final numbers vali-
dated to confirm overall ART initiation rates.

For this analysis, we used 11months of routine
monitoring data fromMay 2020 toMarch 2021 once
the initial design, planning, and modification phases
of implementation had been completed and the
model hadbeenoptimized.During these 11months,
individual-level routine datawere collected on stan-
dardized reporting tools. Our primary indicator was
ART initiation rate (total ART initiated by 28 days
post-discharge/total number identified needing
ART). Our secondary indicator was time to initia-
tion based on the duration between the date iden-
tified as requiring ART (from HTS register and
NIMART nurse assessment register) and the ART
(re)initiation date (from the NIMART nurse register
or linkage officer register after TIER.Net verification).
We disaggregated these indicators by age and gender.
Data analysis was undertaken using Excel.

Additionally, for 4 of the 5 hospitals, we report
data from the DHIS, the national system used to re-
port aggregated indicators. The fifth hospital uses a
different information system from which we could
not access data. The DHIS indicators differ from our

intervention indicators in that only newly diag-
nosed, first-time initiations were included, with no
capturing of pre-ART or reinitiating clients. There
were also data quality concernswith these indicators
for hospitals because of challenges associated with
monitoring, evaluation, and reporting processes
within hospital services.We analyzed linkage rates
(number of new ART initiations/number of positive
HIV tests) in 3 periods: 6 months pre-intervention
(October 2018–March 2019), 12 months of early
implementation (before the COVID-19 pandemic,
April 2019–March 2020), and 12 months of full im-
plementation (during the COVID-19 pandemic
April 2020–March 2021). The 11months of moni-
toring data fall during the full implementation period.
The DHIS data are captured as aggregated data ele-
ments and exclude post-discharge ART initiations,
leading to an expected discrepancy with our data.
We believe our data offer a more complete picture
as it tracks individuals over time, including post-
discharge. However, because data of this type were
unavailable before the intervention began, we used
DHIS data to demonstrate changes before and after
intervention implementation.

Ethics Approval
Site-level monitoring data was de-identified before
analysis. Ethics approval was granted by the Human
Sciences Research Council (HSRC), approval number
REC 3/22/08/18.

LESSONS LEARNED
Combining In-Hospital Antiretroviral
Initiation With Post-Discharge Follow-Up
SupportedHighAntiretroviral Initiation Rates
Between May 2020 and March 2021, the teams
identified 7,025patients requiringART (re)initiation
across the 5 hospitals. Of these, 58% (4,092) initi-
ated within 7 days, including 39% (2,748) with
same-day initiation, 74% (5,201) initiated ART by
28 days of follow-up (Figure 3), 9% (623) initiated
beyond 28 days, and 4% (263) initiated with an
unconfirmed date. Overall, the model achieved 87%
(6,087/7,025) linkage to ART with 13% (938) not
confirmed initiated on ART.

A total of 198 clients died before ART could be
initiated, representing a known mortality rate of
2.8%. Thesemortality data are based on information
gathered by linkage officers post-discharge, so the
data are likely an underrepresentation only describ-
ing known mortality within the 28-day follow-up
period.Other reasons fornot initiatingART, including

Of the 7,025
patients identified
as requiring ART
in the 5 hospitals,
6,087 were
initiated on ART.
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transfer out and loss to follow-up, were not well
captured.

With full fidelity of all model components dem-
onstrated by the 2 highest-performing hospitals,
an 84% ART initiation rate for 28 days and an
overall 97% initiation ratewere achieved (interven-
tion data). However, 2 hospitals achieved only a
53% initiation rate because of staff shortages. For
prolonged periods during implementation, hospi-
tal 5 (not included in Figure 4, DHIS data) lacked
NIMART nurses to conduct bedside assessments
and initiation for all identified patients. This dem-
onstrated the key role of a full, multidisciplinary
team, including the appointment of NIMARTnurses
within the hospitals.

The In-Hospital Model Mitigated Typical
Initiation Gaps for Men and Older People
Similar proportions of women (87%; 3,507/4,015)
and men (86%; 2,575/3,003) initiated ART, includ-
ing same-day initiation. Of the 6,087 patients who
initiated ART overall, 42% (2,575) were men. This is
higher than the proportion of positive tests (25%–

30%) contributed by male patients accessing HTS in
PHC settings (intervention data). This emphasizes
that men remain an important target group for HTS
andART linkage and support in hospital settings.22–24

The largest proportion ofwomen (1,339, 33%)
and men (1,063, 35%) were aged 35–44 years.

However, 34% (2,395) of all patients were aged
45 years or older, highlighting that older age
groups should continue to be targeted with ser-
vices that identify PLHIV not yet engaged in care.
This is particularly true for menwho often present
at older ages and with more advanced HIV.26 Forty-
one percent (1,231/3,003) of men in this cohort
were aged 45 years or older. The HIV program in
SouthAfrica, aswithmanyother countries in the re-
gion, continues to face gaps in reaching both men
and older age groups. By implementing a universal
test and treat approach, whereby HTS counselors
reviewed every new admission to their hospital, the
in-hospital teams were able to identify and link al-
most equal numbers of men compared to women
and a high proportion of individuals aged 45 years
or older. These groups may bemissed with commu-
nity and PHC facility-based HIV testing and linkage
strategies, emphasizing the importance of strength-
ening hospital-based HIV services.

Stakeholder Engagement Crucially
Supported Implementation
There were 2 critically important precursors to the
successful implementation of this quality im-
provement model. The first was a careful analysis
of why HIV services within the hospitals had not
resulted in effective ART linkage compared to
PHC services. By conducting a comparison of the

FIGURE 3. Time to ART Initiation in Implementing Hospitals, Johannesburg, South Africa, May 2020 to March 2021

Data source: Intervention data.
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hospital and PHC facility-based HIV services, the
intervention team identified that a lack of clear
roles and responsibilities contributed to inefficien-
cies and gaps. Second, the analysis findings were
shared with key stakeholders during extensive,
in-depth discussions with provincial, district, and
hospital management. These engagements paved
the way for hospital buy-in and smooth imple-
mentation processes. It was important to present
a persuasive argument for the need for change us-
ing the initial analysis and then to work collabora-
tively using the PHC model to develop a hospital
model that managers were satisfied with. High-
level stakeholder engagements also facilitated a
crucial provincial policy change, permitting the
appointment of NIMART nurses who could un-
dertake ART-related clinical activities previously
prohibited within hospitals, resulting in successful
task-shifting away from doctors.

Using a Team-Based Approach Founded on
Clear Roles and Responsibilities Aided Buy-In
As seen during the PHC program assessment, a
valuable component of this intervention was
the structured approach facilitated by a dedicated
team with clearly defined roles, responsibilities, and

clinical support tools. This team fostered connec-
tions with other hospital staff, strengthened internal
referral systems, and promoted teamwork and
awareness of HIV management. Additionally, it
alleviated the burden on existing ward staff, who
often lacked time, knowledge, and confidence
when applying ART guidelines. The constant pres-
ence of the HIV teams on the wards and regular
clinical discussions with treating clinicians supported
increased awareness of the HIV intervention within
ward teams.

Completing Key Steps Maximized Model
Benefits
Effective teamwork ensured the completion of all
key steps in the linkage support model, each critical
for promoting ART initiation and post-discharge
continuity of care. Table 2 summarizes the benefits,
challenges, and lessons learned from each step.

Supportive Supervision, Flexibility, and
Dedicated Effort Minimized the Impact of
COVID-19 Pandemic Disruptions
Implementation data were collected during the
height of the COVID-19 pandemic (May 2020–
March 2021). The disruption to health care services,

FIGURE 4. ART Linkage Rate Pre-implementation, Early Implementation, and Full Implementation, Johannesburg,
South Africa

Data source: DHIS.
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including HIV services, has been extensively
documented.14,27 Inevitably, COVID-19 pandemic-
related disruptions impacted our teams extensively.
Changes to hospital protocols and admission criteria
for non-COVID-19-related conditions affected the
ability of HTS counselors and NIMART nurses to in-
teract with patients because of restricted movement
of staff providing non-COVID-19 services. Hospital
areas and wards were divided into different zones
based on COVID-19 infection status, including red
zones for confirmed COVID-19 cases, orange zones
for patients under investigation for COVID-19, and
green zones for non-COVID-19 cases. Teams were
permitted to continue working in the green zones,
which enabled ongoing implementation to a large
proportion of hospitalized patients. Some patients
in the red and orange zones were managed by
COVID-19 ward teams, including HIV testing and
initiation, while others were linked to our team
once they were moved to green wards. It is not pos-
sible to accurately gauge the impact that COVID-
related disruptions had on this model; however,
considering the extent of the negative impact on
health services, including HIV/TB services,27,28 it is
striking that this model achieved a 74% initiation
rate by 28 days post-discharge, with no decline in
ART initiations. Hospital 4 experienced the steepest
decline in ART initiations because of strict admission

criteria for non-COVID-19 cases, which hindered
the team’s ability to link individuals. Additionally,
the absence of a NIMART nurse for an extended pe-
riod further compounded these challenges. In con-
trast, although hospitals 2 and 3 took longer to
implement the full model with fidelity during the
pre-COVID-19 pandemic period, they managed to
maintain high ART initiation rates despite the nu-
merous challenges posed by the pandemic.

During this time, the monthly team meetings
proved invaluable opportunities for debriefing and
providing support to the teams. The teams could
constantly review COVID-19-related site changes
and adapt through supportive guidance from the
intervention managers.

Figure 4 presents data from the DHIS on pre-,
early, and full implementation linkage rates for
4 hospitals with an overall linkage rate of 81%. The
fifth hospital was excluded as it used a nonintegrated
reporting system that did not consistently submit to
DHIS. Using intervention data, verified monthly, for
all 5hospitals,which includedpost-discharge linkages,
the hospitals achieved an overall linkage rate of 87%.

SCALABILITY AND RESOURCE
IMPLICATIONS

This model could be particularly beneficial in high
HIV-burden countries like South Africa by bridging

TABLE 2. Benefits, Challenges, and Learnings for Hospital HIV Services Model, Johannesburg, South Africa

Step Benefits Challenge/Learning

Department of Health approved
transfer letter

� Facilitated hospital to PHC transition
� Communicates medical management to receiv-

ing team improving continuity

� Few challenges but printed transfer letters must
be available

� Client must be informed that they need to present
letter at PHC

Hospital and PHC-based linkage
officer liaison

� Enabled tracking of mobile individuals after
discharge

� Enabled early identification and intervention for
those whose arrival was delayed

� Availability of mobile phone data and network
� High staff turnover at PHCs
� An electronic referral system could mitigate these

Team interactions with data capturers � Weekly review of 3 registers (HIV testing,
NIMART, linkage officer tracking) and use of
TIER.Net ensured accurate capturing

� Accurate data capturing supported quality
reporting and evaluation, with rapid identifica-
tion of gaps

� Network connectivity and database downtime
leading to back capturing

� Feedback from PHC linkage officers was often
delayed

� Paper-based and non-integrated systems

Comprehensive 28-day client support � 28 days of personalized telephonic follow up by
a known linkage officer was the cornerstone of
this model

� Consistent, supportive, individualized follow-up
contributed 15% to overall linkage

� Incorrect numbers, no answer, network issues
often meant individuals could not be reached,
even on several attempts

� In future, with consent, a next of kin or treatment
supporter number would be useful

� AI/chatbot models may be considered for alter-
native support
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gaps between hospitals and PHC facilities. While it
may appear resource-intensive because of the costs,
this dedicated teammirrors existing low-cost roles in
primary care, such as counselors, linkage officers,
and data capturers, resulting in task-shifting at the
hospital level. Given the high costs associated with
mortality, morbidity, and hospital readmissions be-
cause of poor linkage between hospitals and PHC
facilities, having a dedicated team, despite limited
resources, may be justifiable.

Although developing the model was initially
intensive, ongoing input and supervision require-
ments decreased to standardized monthly report-
ing, suggesting that with sufficient initial support
for hospital management buy-in and relationship
building, the model can become sustainable with
minimal oversight. An implementation guide was
developed to facilitate adoption by other hospitals,
bypassing the need for a prolonged quality improve-
ment phase.

However, in many high HIV burden countries
facing human resource challenges, implementing a
dedicatedmultidisciplinary teammay not be feasible.
Alternative adaptations could include training ward-
based nurses in NIMART, enhancing collaboration
between counselors and doctors for in-hospital ART
initiation, assigning a single case manager for post-
discharge care, training existing data capturers to en-
gage with national HIV databases, and transitioning
to electronic medical records. In the future, compo-
nents like the 28-day linkage support could be deliv-
ered via technology, such as artificial intelligence
chatbots, for post-discharge messaging.

Although this model was focused on supporting
PLHIV, other chronic conditions, such as diabetes,
hypertension, and mental health disorders, are fre-
quently identified during hospital admission and rely
on long-term therapy to optimize health outcomes.
Expanding themodel to support hospitalized indivi-
duals with other chronic health conditions could
enhance its cost-effectiveness and the integration
of chronic disease management. Training themul-
tidisciplinary team to address various chronic
conditions may improve outcomes in resource-
constrained settings. Future research should assess
the cost-effectiveness and broader applicability of
this model across different health conditions and
resource levels.

RECOMMENDATIONS
We recommend considering scale-up of this feasible
model with necessary adaptations to hospitals in
South Africa and other high HIV burden contexts
where gaps in linkage are identified. For effective

scale-up, engaging stakeholders, presenting a strong
case for change, and co-designing interventions with
the Ministry of Health and hospital managers is an
essential first step in building confidence in themodel.
An implementation guide could assist in reducing
any need for intensive quality improvement pro-
cesses if hospital teams choose to adopt this model.
Implementation couldhelpminimize readmissions,
loss to follow-up, morbidity, and mortality among
hospitalized and recently discharged PLHIV. Hospitals
serve as important entry points for identifying newly
diagnosed and unlinked individuals, especially men,
older patients, and those with advanced HIV and
comorbidities, such as TB. Task-shifting using dedi-
cated, trained in-hospital teams of lay counselors and
NIMART-trained nurses can provide comprehensive
HIV-related services. Where such resources are una-
vailable, a single case coordinator could be assigned to
liaise with existing staff to support completion of all
necessary linkage steps. Ensuring post-discharge link-
age andmanagement is vital to prevent readmissions
and improve health outcomes.14,19 Using a single,
unified electronic database with a unique patient
identifier could support hospital to PHC facility link-
age and reduce the human resource costs of tracking
patientmovements between facilities. This approach
addresses the needs of hospitalized individuals, facil-
itating timely ART initiation and continued care de-
spite clinical barriers during hospitalization.

Limitations
As with many quality improvement models, chal-
lenges were faced in capturing routinemonitoring
data, resulting in missing information. A total of
263 (4%) individuals had no ART initiation date
captured. However, we included them in overall
initiation rates because the 28-day follow-up regis-
ter confirmed ART initiation within the follow-up
period. To avoid overwhelming teams with the ad-
ministrative burden of time-consuming data collec-
tion tools, routine data collection was limited to the
HTS register,NIMARTnurse register, and linkage of-
ficer register, as well as reports. Therefore, clinical
details, including baseline CD4 counts, reasons for
admission, and comorbidities, were not available for
analysis. Reasons for noninitiation by 28 days (de-
clined initiation, death, loss to follow-up, or transfer)
were incompletely recorded. All patients requiring
ART, including newly diagnosed, previously known
with HIV but never initiated ART (pre-ART), and
previously on ART with current interruption,
were considered as a single group “needing ART.”
Consequently, we were unable to disaggregate these
3 groups to evaluate differences in linkage outcomes.

For effective
scale-up,
engaging
stakeholders and
co-designing
interventions with
theMinistry of
Health and
hospital
managers is
essential for
building
confidence in
themodel.
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Should future researchbeundertaken,wewould rec-
ommend including this variable in data collection and
analysis. Datawere also incomplete for thosewhode-
clined both in-hospital ART initiation and consent for
telephonic follow-up.

Implementation challenges affected fidelity across
sites, particularly regarding collaborationwith hospital
management at some sites and consistent staffing. The
COVID-19 pandemic limited teams to non-COVID-19
patients, and HIV testing was focused in green zones,
potentially missing patients who were admitted to
and discharged from COVID-19 wards. Lastly, be-
cause of inadequate monitoring and data processes
before implementing our model, the only available
comparator data came from DHIS reports, which do
not disaggregate by gender. Consequently, we were
unable to analyze improvements in linkage by gen-
der. Furthermore, hospital 5, thepoorest performing
facility, faced its own data challenges, as its indepen-
dent in-house system did not consistently feed data
into DHIS. Given that this hospital was the third
largest in the group, excluding it from our analysis
was not feasible, but its data inconsistencies likely
impacted our overall findings.

We chose to disaggregate the top 2 performing
hospitals to demonstrate the potential for high
linkage rates when quality implementation and
robust data reporting are both established.

CONCLUSION
Through reviewing existing PHC facility-based and
hospital-basedHIV services, wewere able to identify
key discrepancies in staff roles and responsibilities to
inform a quality improvement process that led to a
refined and optimized hospital HIV service model.
By combining in-hospital HTS and ART initiation
with post-discharge patient support provided by a
dedicated team, ART initiation within 28 days
reached 74% at 5 hospitals in Johannesburg. The
model also strengthened referral pathways between
hospitals and PHC facilities, resulting in an overall
87% ART initiation rate. The overall goal of initiat-
ing 90% of PLHIV on ART within 28 days was not
achieved, emphasizing ongoing challenges manag-
ing HIV patients transitioning between hospital and
PHC services. This structured follow-up and patient
support model helped overcome barriers to ART
initiation, which may exist during acute hospital
admissions, including clinical complications and
psychological readiness.12 Continued efforts are
needed to develop approaches to improve psycho-
social support for patients who remain reluctant to
commit to lifelong ART and smooth the transition
between hospital and PHC services. The model’s
success relied on acceptance and support from the

Department of Health, hospital management, and
ward-based staff to fully operate. Building strong
relationships between the dedicated HIV team
and hospital clinical teams proved essential.

This model highlighted the potential for effec-
tive interventions to improve outcomes for hospi-
talized PLHIV. More than half of all hospitalized
patients were eligible for and accepted rapid ART
initiation, and weekly follow-up supported suc-
cessful post-discharge initiation in many others.
Implementing this model in more hospitals has
the potential to improve HIV-related clinical and
intervention outcomes.
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