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Abstract

OBJECTIVES As the scale of the South African HIV epidemic calls for innovative models of care that

improve accessibility for patients while overcoming chronic human resource shortages, we (i) assess
the cost-effectiveness of lay health worker-led group adherence clubs, in comparison with a nurse-
driven ‘standard of care’ and (ii) describe and evaluate the associated patient cost and accessibility

differences.

METHODS Our cost-effectiveness analysis compares an ‘adherence club’ innovation to conventional
nurse-driven care within a busy primary healthcare setting in Khayelitsha, South Africa. In each
alternative, we calculate provider costs and estimate rates of retention in care and viral suppression
as key measures of programme effectiveness. All results are presented on an annual or per patient-
year basis. In the same setting, a smaller sample of patients was interviewed to understand the direct
and indirect non-healthcare cost and access implications of the alternatives. Access was measured
using MclIntyre and colleagues’ 2009 framework.

RESULTS Adherence clubs were the more cost-effective model of care, with a cost per patient-year of
$300 vs. $374 and retention in care at 1 year of 98.03% (95% CI 97.67-98.33) for clubs vs.
95.49% (95% CI 95.01-95.94) for standard of care. Viral suppression in clubs was 99.06% (95% CI
98.82-99.27) for clubs vs. 97.20% (95% CI 96.81-97.56) for standard of care. When interviewed,
club patients reported fewer missed visits, shorter waiting times and higher acceptability of services

compared to standard of care.

coNcLUsIONS Adherence clubs offer the potential to enhance healthcare efficiency and patient
accessibility. Their scale-up should be supported.

keywords cost-effectiveness analysis, access, long-term retention in care, viral suppression,

antiretroviral therapy, task shifting

Introduction

In the last decade, substantial advancements have been
made in the fight against HIV/AIDS in Africa [1]. The
international response to scaling up antiretroviral therapy
(ART) in resource-limited settings is one of the largest
public health successes in history [2]. However, scale-up
has put pressure on the ability of treatment programmes
to expand and maintain care [3]. There is strong multisite
evidence that larger ART programmes exhibit higher loss
to follow-up (LTFU) of patients [4].

The focus is therefore shifting to quality of care and
retention in care and viral suppression [5,6] despite
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health worker shortages, escalating case loads and over-
burdened health systems [7]. The universally supported
Joint United Nations Programme on HIV/AIDS
(UNAIDS) 90-90-90 targets for 2020 crystallise the cur-
rent strategies on HIV: 90% of people with HIV will
know their status, 90% of people with diagnosed HIV
will receive sustained ART (a composite indicator of
enrolment on and retention in ART care) and 90% of
people on ART will have sustained viral suppression [8].
Recent reviews of studies on retention in care in the
region show improvements on previously estimated rates.
In 2007, a review of ART programmes in sub-Saharan
Africa estimated 75% retention in care at 1 year of
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treatment [9]. In 2010, this rate was between 70% and
77% [2]. A recent study found 1-year retention rates
across five African countries to be higher than expected,
ranging from 77% in Malawi, to 82% in South Africa
and 95% in Rwanda [10]. While rates seem to be
improving, retention in care is complex and associated
not only with the size of an ART programme but also
with the factors such as mortality, treatment inaccessibil-
ity, low CD4 (cluster of differentiation 4) count at initia-
tion, male sex, stigma and fear of disclosure and fear of
side effects [11-13].

Viral suppression is an indicator of treatment success,
leading to improved clinical outcomes and a greatly
reduced risk of transmitting HIV. Access to viral load
monitoring is being scaled up, albeit slower than neces-
sary to meet the 90-90-90 targets [14]. While some coun-
tries, such as Rwanda and Botswana, have demonstrated
that it is feasible to achieve high rates of viral suppression
[15], innovative strategies are necessary to ensure high
levels of viral suppression and retention in care of
patients who are stable on ART, while freeing up health-
care worker’s time to scale up enrolment on ART and
increase quality of care, especially for severely ill
patients.

South Africa is home to one-sixth of the world’s HIV
positive population [16] and the health system struggles
to cope with increasing numbers of patients on ART
[17]. As of 2013, South Africa had the biggest ART pro-
gramme in the world with around 2.5 million people
remaining on ART in the public sector [18]. This accom-
plishment has been attributed to the decentralisation of
ART services to clinic level as and a task-shifting strategy
known as ‘NIMART” (Nurse Initiated and Managed
ART) [19].

Despite these achievements, South Africa has struggled
with increasing LTFU in recent years [5] due to a variety
of factors including human resource shortages [20].
Congestion in clinics also presents a barrier to treatment
access and adherence [21]. A qualitative study from
South Africa showed that structural barriers to access
and retention in care include long waiting hours at facil-
ity level and transportation costs [5].

In 2007, ARV services were under strain at Ubuntu
Clinic, a peri-urban HIV/TB facility near Cape Town.
Public sector ART was first provided at Ubuntu Clinic in
2001, and by 2007, 2561 clients were on ART. Through
a partnership between Médecins Sans Frontieres (MSF)
and the Western Cape Department of Health (DOH), a
pilot distribution strategy termed ‘facility-based adher-
ence clubs’ was pioneered at the clinic. The aim was to
ease clinic congestion and improve retention in care and
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adherence by making it more convenient for stable
patients to collect their medication [22].

Since this time, adherence clubs have been scaled up
dramatically. In 2013, the Global Fund to fight AIDS,
Tuberculosis and Malaria committed US$ 15 million to
scale up facility-based clubs in South Africa. However,
while the effectiveness of clubs has been demonstrated
[22], little published evidence is available about health
service efficiency and accessibility. The aims of this study
were, from a provider’s perspective, (i) to assess the cost-
effectiveness of clubs in comparison with usual care and
(ii) to present perceived accessibility differences associ-
ated with each model of care.

Methods
Setting

The study was located at Ubuntu Clinic in Khayelitsha.
Ubuntu is the largest HIV/TB facility in the Western
Cape Province of South Africa, with 7517 patients
remaining on treatment at the end of 2013. Khayelitsha
is located 30 km from Cape Town and is the second lar-
gest township in the Western Cape with an estimated
population of 500 000 people. The antenatal HIV preva-
lence was 37% in Khayelitsha in 2012.

The intervention

Clubs are lay health worker led and nurse supported.
They are essentially four strategies combined into one:
patient support groups, task shifting to lay workers,
spaced appointment systems (where patients collect their
drugs every 2 months instead of monthly) and fast-
tracked or simplified clinical visits (no queuing for files,
clinicians or waiting in line). These strategies are indepen-
dently considered effective in addressing issues of reten-
tion in care [23,24].

The focus of the intervention at Ubuntu Clinic was on
adult (>18 years) stable patients. The five criteria used to
define ‘stable’ were as follows: on treatment for
18 months or more, last CD4 count above 200 cells/pl,
viral suppression (defined as two consecutive viral loads
<400 copies per ml with the most recent not being older
than 6 months), no ongoing drug side effects and no
ongoing opportunistic infections.

These criteria had to be met at the time of enrolment,
and patients had to have a consistent record of clinic
attendance. The patients were voluntarily placed into
clubs on a first-come-first-served basis. Groups of 25-30
patients were led by a lay counsellor (‘club facilitator’)
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who was trained to symptom screen and offer short edu-
cational sessions to the patients.

The day before a scheduled club, medication was pre-
packed and dispensed by the pharmacy. On the day of
the club, patients were weighed, symptom screened and
received basic health education along with their pre-
packed ART. Where a patient was symptomatic or had
health complaints, he/she was prioritised for immediate
consultation with a nurse. Clinical check-ups were annual
and included CD4, viral load and creatinine monitoring.
Drug scripting regulations required six monthly scripting.
Patients who became clinically unstable, including viral
load rebound, were removed from the club to return to
nurse-led standard of care (SOC) for closer monitoring
and enhanced adherence support but could return to club
care once virally resuppressed.

Since this initiative was a pilot project, only a limited
number of patients could be accommodated. This meant
that there were still patients who met the club eligibility
criteria under standard of care (SOC).

Standard of care

Standard of care was nurse driven and doctor supported.
Patients queued to have their folders retrieved by admin-
istrative clerks on arrival for their monthly scheduled
appointments. Patients then queued to be seen by a nurse
who prescribed their medication and again at the
pharmacy where their medication was individually dis-
pensed. In Waiting Times Surveys conducted in similar
settings, waiting times for patients range from 20 to

215 min [25].

Study design

Using a provider’s perspective, a cost-effectiveness analy-
sis was performed, comparing clubs to SOC. The provi-
der cost analysis was a retrospective longitudinal study
performed for the year 2011. In South Africa, patients
can access ART for free in the public sector, without co-
payment, which means that the chosen perspective for
the cost-effectiveness study is of relevance for decision-
making in this context. The review period was chosen
because clubs had been offered for a few years, thereby
allowing a cost structure (economies of scale and scope)
that would be representative of medium to longer-term
scale-up scenarios. There were 6194 active patients on
ART at Ubuntu Clinic; 5262 were in SOC and 932 were
in clubs. Costs and utilisation of clinic visits were
estimated for this group.

For the measures of effectiveness, estimates of retention
in care and viral suppression were derived from a
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published study conducted in the same setting [22].
Briefly, eligible participants (following inclusion criteria
outlined above) entered the effectiveness analysis at their
first eligible visit after 1 November 2007 and exited at
the date of outcome, date of censoring from follow-up,
or on 28 February 2011. This approach generated 2829
individuals followed up for 8821 patient-years, of whom
502 were club patients with 1273 patient-years of follow-
up. Additional details are available at [22].

For the access study, perceived accessibility to each
model of care was assessed through interviewing 300
patients — 150 in each model. Given important differ-
ences between the two models from an accessibility per-
spective, we included typical patient costs (travel costs,
lost income and opportunity costs of clinic attendance) in
addition to a number of indicators of accessibility differ-
ences using an access evaluation framework developed by
Mclntyre et al. [26]. The framework conceptualises
access as an interaction between three dimensions,
namely availability, affordability and acceptability of
healthcare services.

Data collection and analysis: cost-effectiveness study

Estimation of costs. Provider healthcare costs for each
model of care were calculated per patient-year and were
expressed in 2011 prices, converted to US dollars (US$
1 = ZAR 7.56). These costs included human resources,
initial training for all staff involved in the clubs, infras-
tructure (buildings), laboratory tests and ARVs. Human
resource and infrastructure costs were allocated per visit
— resulting in a unit cost per visit. When multiplied by an
estimate of the utilisation of visits per patient-year, we
estimated a cost per patient-year for these resources.
These visit utilisation rates were obtained from the elec-
tronic medical records of the 6194 active patients on
ART at Ubuntu Clinic in 2011, of whom 5262 were
receiving SOC and 932 were in clubs.

For human resources, total cost to company was esti-
mated from Western Cape Department of Health salary
scales. Heads of Department were interviewed to estimate
the time spent by relevant staff in each model of care.
Nurses spent 88% of their time in SOC and 12% in the
adherence clubs; pharmacy staff 80% and 20%; and the
operational manager 77.5% and 22.5%, respectively.

For training and mentoring, the estimation of initial
training costs included training of all the staff on the club
organogram, which involves the costs of training the trai-
ner, training materials, venue hire and catering as well as
opportunity costs for the training time, which was 3 days
for the club facilitator and 1 day for the rest of the club
staff. These costs were treated as capital costs and
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annuitised for a 3-year investment period at an 8% dis-
count rate. The costs were then divided equally across
the club visits to create a cost per visit. Ongoing training
and mentoring costs which comprised of a repeat training
session as well as 6 months mentoring were also included
as recurrent costs and were similarly allocated per visit.

Building costs were derived from measurements of
rooms multiplied by standard costs per square metre and
annuitised assuming a 30-year working life and 8% dis-
count factor. Overheads were derived for 2011 from gov-
ernment’s basic accounting system. As mentioned above,
human resource, overhead and building costs were
expressed as a unit cost per visit. This entailed summing
them and dividing the total by the clinic headcount
within each model of care over the same period of time.
Within each model, the resulting cost per visit was multi-
plied by the respective visit utilisation rate to calculate
the cost per patient-year.

The Department of Health 2013 tender price for fixed-
dose combination (FDC) ARVs was used [27]. This was
justified as the price of ARVs decreased dramatically
since 2011 and the old price is less relevant for current
policy. All patients were assumed to be on first line
ARVs. Annual laboratory costs (CD4, viral load, crea-
tinine) were taken from published sources [28]. As
before, laboratory and ARV drug costs were allocated
per patient-year. As the costs for each model of care were
for only 1 year, no discounting was required.

Estimation of effectiveness. Estimates of retention in
care and viral suppression at 1 year on ART were derived
from a retrospective observational study that evaluated
the effectiveness of clubs vs. SOC at the same clinic [22].
The study estimated adjusted hazard ratios of loss to care
and virological rebound for the period 2007-2011. We
used the crude rate of loss to care and virological
rebound in patients who were eligible for clubs but
remained in routine standard of care between November
2007 and February 2011, estimated adjusted rates for
these same patients had they been in clubs by multiplying
the crude rate with the adjusted hazard ratios of loss to
care and virological rebound, calculated exact Poisson
confidence intervals and derived retention in care and
viral suppression at 1 year after meeting club entry crite-
ria from those rates.

Sensitivity analyses. One-way sensitivity analyses were
conducted on costs (halving/doubling base value), visit
utilisation rates (halving/doubling base value) and reten-
tion in care (using exact Poisson confidence intervals as
described above). This approach allowed for a full assess-
ment of uncertainty using extreme values of costs and
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utilisation. This analysis was complemented by a thresh-
old analysis to calculate the exact percentage increase or
decrease in base values where cost neutrality would result
between clubs and SOC, within the ranges explored in
the one-way sensitivity analysis.

Data collection and analysis: access study

Data collection. A structured questionnaire-based
approach was used to interview 300 patients about their
access experiences. The questionnaire was adapted from
a validated questionnaire by Mclntyre et al. [26], where
access is perceived as a combination of the affordability,
availability and acceptability of services. To understand
affordability, we asked patients about transport and other
costs incurred in reaching the clinic during the current
visit, any perceived/estimated income losses in seeking
care that day, and about borrowing or selling assets to
pay for care. For availability, questions included the con-
venience of clinic location and opening hours, availability
of needed services, travelling time and waiting time, and
for acceptability, we asked questions about stigma, inte-
gration of services, sufficiency of staff, cleanliness of facil-
ities and perceived behaviour of staff. Demographic (age,
gender), socio-economic (education, employment, charac-
teristics of housing, access to services and ownership of
various assets) and adherence information (self-reported
duration on ARVs, missed doses and missed visits) were
also collected to enable a fuller specification of the differ-
ences between clubs and SOC.

The questionnaire was translated into isiXhosa (the
main language spoken in the study population) and was
administered by four field workers. Informed consent was
obtained from each participant, and no remuneration
was offered.

Data and statistical analysis. Completed questionnaires
for each model of care were checked for accuracy and
separately captured into EpiData 3.1 and exported to
STATA 12.0 for analysis. P-values were computed using
Kruskal-Wallis comparison of means test for quantita-
tive data and Pearson’s chi-squared test for binary data.
Linear and logistic regressions were used to assess the
relationship between the intervention and access vari-
ables while controlling for age, sex, socio-economic sta-
tus (SES) and adherence. SES was assessed by running a
multiple correspondence analysis on several variables
including: type of housing (roof, wall, floor), water
source for drinking, type of toilet, power source for
cooking, level of education, type of employment and
ownership of various assets (see more details for
methods [29]).

© 2016 John Wiley & Sons Ltd
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Results
Cost-effectiveness analysis

Healthcare utilisation. As mentioned, there were 6194
active patients on ART at Ubuntu Clinic in 2011. ART
services for these patients included 54 212 visits for SOC
and 5656 visits for the clubs, generating visit utilisation
rates of 10.30 for SOC and 6.07 for clubs per patient-
year.

Provider costs by intervention type. The provider cost
per ARV clinic visit for each model of care is presented
in Table 1. All costs were lower in the clubs compared to
SOC. In the SOC model, 46% of the total human
resource costs related to doctors and 23% to nurses.
Annual costs for ARVs and laboratory investigations
were included and are presented in Table 2.

Effectiveness. There were 348 patients lost to care and
214 with virological rebound during 7548 patient-years

contributed by patients eligible for clubs but remaining in

Table | Provider cost per visit, by intervention

Club SOC

Medical officer (Gr 2) US$ 2.71
Medical officer (Gr 1) US$ 2.37
Pharmacist (Gr 2) US$ 2.08 US$ 0.87
Operations manager Us$ 1.37 US$ 0.49
Clinical nurse practitioner US$ 1.89 US$ 1.45
Professional nurses US$ 1.26 US$ 0.96
Admin clerks US$ 1.48
Club facilitators (lay counsellors) US$ 1.03

Nurse assistants US$ 0.22 US$ 0.17
Pharmacy assistants (Gr 1) Us$ 1.00 US$ 0.42
Ongoing club mentorship US$ 0.53

Overheads & infrastructure US$ 6.93 Us$ 7.12
Club initial training US$ 0.21

Total cost per visit US$ 16.52 US$ 18.04

Table 2 Provider cost per patient-year for ARVs and laboratory
investigations

ARVs Us$ 142
CD4 test(s) Us$ 10
Viral load test(s) US$ 50
Creatinine test(s) US$ 4

© 2016 John Wiley & Sons Ltd

standard of care, resulting in a rate of loss to care of
4.61 per 100 person-years (95% CI 4.14-5.12) and a rate
of virological rebound of 2.84 per 100 person-years
(95% CI 2.47-3.24); thus, at 1 year after meeting club
entry criteria, estimated retention in care was 95.49%
(95% CI: 95.01-95.94) and viral suppression was
97.20% (95% CI 96.81-97.56) for standard of care. The
adjusted hazard ratios were 0.43 (95% CI 0.21-0.91) for
loss to care and 0.33 (95% CI 0.16-0.67) for virological
rebound. Hence, we estimated adjusted rates among all
patients eligible for clubs if they were to attend clubs at
1.99 per 100 person-years (95% CI 1.68-2.33) for loss
to care and 0.94 per 100 person-years (95% CI 0.73—
1.19) for virological rebound; thus, at 1 year in clubs,
the adjusted retention in care was 98.03% (95% CI
97.70-98.33) and viral suppression was 99.06% (95%
CI 98.82-99.27).

Cost-effectiveness. Based on the above provider costs,
utilisation estimates and effectiveness, cost-effectiveness
results were computed. The higher visit utilisation in
SOC coupled with higher costs per visit resulted in a cost
per patient-year of US$ 374 in comparison with US$ 300
in clubs, while patients in the club model were more
likely to be retained in care and to achieve virological
suppression. Together, these results suggest that the club
model is more cost-effective than SOC (lower costs and
higher effectiveness). Table 3 summarises these findings.

Sensitivity analysis. The full set of one-way sensitivity
analyses is summarised using a Tornado Analysis

(Figure 1). The x-axis summarises the incremental cost-
effectiveness ratio (ICER — difference in costs divided by
difference in effectiveness, using retention in care as the
measure). At baseline values, the expected value of the
ICER is shown in the figure to be the negative value of
US$ 2909.57 per point increase in retention in care. The
bars in the figure depict the value of the ICER for the
sensitivity analyses undertaken. For most values, clubs
remain cheaper than SOC, as shown by the predomi-
nantly negative values on the ICER. In threshold analysis,
we calculated that a more than 75% increase in the club
cost per visit or club visit utilisation or a more than 42%
decrease in the SOC cost per visit or SOC visit utilisation
would result in SOC becoming the less costly model.

Access study

Table 4 summarises demographic and socio-economic
findings. Both groups were on average 40 years of age
and predominantly women. Club patients had been on
treatment for longer. Although not statistically
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Table 3 Cost-effectiveness results (provider perspective)

Incremental  Effectiveness  Effectiveness  Incremental Incremental
Strategy Cost cost (RIC) (%) (VS) (%) effectiveness (RIC)  effectiveness (VS)  ICER
Club US$ 300 98.03 99.06
Standard of care  US$ 374  US$ 74 95.49 97.20 —2.54% —1.86% Dominated*

RIC, retention in care; VS, viral suppression.

*Standard of care is absolutely dominated by ART Clubs given higher costs and lower effectiveness.

Tornado analysis (ICER)

SOC visit usage (5.0 to 21.0)
e SOC visit cost (9.0 to 36.0)
i Club visit cost (8.0 to 33.0)
= Club visit cost (3.0 to 12.0)
SOC effect (0.95 to 0.959)
Club effect (0.977 to 0.983)
ARV cost (71.0 to 284.0)
i Laboratory cost (32.0 to 128.0)

EV:-2909.5707
: L i

. : ‘
t 1 t 1 t t t t 1 t t t t 1
—11000 10000 —9000 —8000 —7000 —6000 —5000 —4000 -3000 -2000 -1000 0 1000 2000

Figure | Tornado diagram summarizing sensitivity analysis
findings within the cost-effectiveness analysis (provider
perspective).

significant, a larger percentage of patients from SOC
(53% vs. 47%) were in the poorest group (patients were
grouped into two socio-economic categories). Signifi-
cantly more patients in SOC (37%) reported missing a
clinic appointment compared to club respondents (19%,
P < 0.001).

While controlling for differences in age, sex, SES and
adherence, we ran linear and logistic regressions to
unpack the perceived accessibility of the alternative mod-
els of care (Table 35).

Auwailability. Ubuntu clinic was more likely to be the
closest facility to the patient’s home in SOC respondents,
but the time spent waiting at the clinic was longer — at
176 min for SOC vs. 67 min for club respondents

(P < 0.001). The average travelling time was reported to
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Table 4 Demographic and socio-economic characteristics of
respondents enrolled in adherence clubs vs. standard of care

Variable Club SOC P-value
Demographics
Age (mean years) 40 40 0.893
Sex (% female) 79% 81% 0.667
Socio-economic status 47% 53% 0.248
(% in poorest half)
Adherence
Duration on ARVs 6.85 5.16 <0.001
(mean years)
Ever missed taking 33% 37% 0.469
ARVs (% yes)
Ever missed visit for 19% 37% <0.001

HIV care (% yes)

be 31 min in the SOC and 24 min in the club group

(P = 0.022); 46% reported being able to walk to the
facility in both groups. More club patients reported that
all their HIV needs were met at the clinic in comparison
with SOC (99% vs. 94%; P = 0.041).

Affordability. Affordability problems were raised by
both groups, with 19% and 16% reporting borrowing
money to pay for health care in the past month, in clubs
and SOC, respectively. Although not statistically signifi-
cant, 13% of patients in the SOC reported losing income
while seeking care compared to 8% in the club. SOC
respondents also reported higher out of pocket expendi-
ture incurred during their current visit (US$ 1.46 vs. US$
0.90). Because ART services are free to patients, these
expenditures would typically include transport costs to
reach the facility and possibly also include purchases of
food while waiting at the clinic.

Acceptability. In both groups, patients reported that
health facility staff were respectful (99% in clubs vs.
94% in SOC) and had time to listen to their needs (96 %
in clubs vs. 92% in SOC) while nevertheless feeling stig-
matised by their HIV status (26% in clubs vs. 23% in
SOC). There were two important differences regarding

© 2016 John Wiley & Sons Ltd
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Table 5 Access (availability, affordability, acceptability) differences by model of care

Adjusted OR or coefficient

Variable Club SOC (95% CI) P-value
Availability
Closest ARV clinic to home (% yes) 79% 90% 0.41 (0.21-0.79) 0.008
Opening hours convenient (% yes) 95% 93% 1.70 (0.63-4.56) 0.291
All HIV health needs are met at clinic (% yes) 99% 94% 8.92 (1.10-72.55) 0.041
Able to walk to clinic (% yes) 46% 46% 0.97 (0.61-1.55) 0.902
Time spent travelling to clinic (mean minutes) 25 31 —6.35 (—11.77 to —0.93) 0.022
Time spent at the clinic (mean minutes) 68 176 —109.70 (—132.49 to —86.92) <0.001
Affordability
In the past month, borrowed money to pay for 19% 16% 1.25 (0.68-2.30) 0.463
health care (% vyes)
In the past month, sold items to pay for health 4% 3% 1.33 (0.39-4.54) 0.651
care (% yes)
Lost income in seeking care today (% yes) 9% 13% 0.61 (0.29-1.29) 0.196
Transport and similar payments for seeking care US$ 0.90 US$ 1.46 —4.17 (—15.45 to 7.11) 0.468
today (mean)
Acceptability
Perceive stigma (% yes) 26% 23% 1.19 (0.70-2.04) 0.525
Prefer HIV clinic to be integrated with other 11% 19% 0.52 (0.26-1.02) 0.057
services (% yes)
Sufficient health workers in clinic (% yes) 49% 35% 1.77 (1.11-2.82) 0.016
Staff are respectful (% yes) 99% 94% 4.53 (0.95-21.46) 0.057
Staff have time to listen to needs (% yes) 96% 92% 2.01 (0.72-5.59) 0.180
Facility is clean (% yes) 71% 56% 1.86 (1.15-3.02) 0.012

OR, odds ratio; CI, confidence interval. Bold font denotes statistical significance.

the acceptability dimension. While both groups generally
felt that there were too few staff in the facility, 49% of
club respondents felt there were enough staff vs. 34% in
SOC (P = 0.016). The second difference was that 71% of
club respondents felt that the facility was clean compared
to 56% in SOC (P = 0.012).

Discussion

Using a provider perspective, this study presents the cost-
effectiveness of adherence clubs, an alternative model of
ART delivery differentiated to cater for the specific long-
term needs of stable ART patients in a high burden set-
ting. In conjunction, we have evaluated the perceived
accessibility of each model of care by interviewing
patients about their experiences. The analysis has two
main conclusions: adherence clubs are cost-effective com-
pared to SOC, and they have the potential to improve
accessibility to ART. The combination of the cost-effec-
tiveness and the access study is one of the key strengths
of this analysis. Given the high burden of ART, under-
standing potential provider cost savings is important to
decision makers in our setting, while our analysis of per-
ceived accessibility provides added insight into the patient
experience of accessing ART.

© 2016 John Wiley & Sons Ltd

Few costing studies have been done on community
models of ART [30]. We found only a handful that
assessed the cost-effectiveness of task shifting and even
fewer that evaluated task shifting to lay workers [31].
One other similar costing study, which compared lay
health workers providing care at patients’ homes to SOC,
also found community-based care to be cost saving, at
US$ 793 per patient-year compared with SOC at US$
838 [32].

This analysis has important policy implications. If
South Africa is to accomplish its aim of adopting the
WHO?’s test and treat strategy [33], addressing human
resource shortages is among the factors that needs urgent
attention. Adherence clubs were cost-effective compared
with standard of care with regard to achieving two of
three of the UNAIDS 90-90-90 targets, namely retaining
90% of people tested for HIV on antiretroviral therapy
and maintaining viral suppression in 90% of people on
ART [8]. Within this context, clubs represent an impor-
tant public health strategy as they have the potential to
expand the capacity of the current health system while at
the same time making it easier for patients to stay on
effective treatment long term.

A further favourable feature of the adherence club
model is that club meetings can be held anywhere. Our
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research suggests that it would be relatively simple to
replicate or adjust the club approach to meet the require-
ments of other settings. It is also important to note that
alternate community models of care such as ‘community
ARV groups’ (CAGs), where patients take turns to collect
their group’s medication from the facility [34], may be
more cost-effective in rural areas and also deserve further
examination.

The outcomes of this study need to be considered in
the light of the following limitations. Firstly, our access
findings are influenced by recall bias. Secondly, interviews
rather than a time and motion study were used to esti-
mate human resource utilisation. Thirdly, different
patient groups (drawn from the same setting) were used
to measure provider costs, effectiveness and accessibility.
While a randomised controlled study design would gener-
ate more rigorous findings, pragmatic and ethical consid-
erations meant that clubs were initially offered as a pilot.
We have adjusted for this in our analysis of effectiveness
and through undertaking a range of sensitivity analyses.

In conclusion, adherence clubs offer the potential for
enhanced retention in care, enhanced viral suppression,
lower provider costs and improved accessibility when
compared to routine clinic-based ART care. These impor-
tant benefits strongly suggest that similar models of care
should be considered for wide-scale implementation.
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