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Community-Based Adherence Support (CBAS)

ABSTRACT 
Introduction
This study evaluated the effect of a community-
based adherence-support (CBAS) program on ART
outcomes across 57 South African ART sites.

Methods
CBAS workers provide adherence and psychosocial
support for patients and undertake home visits to
ascertain and address household challenges 
affecting adherence. An observational multicentre
cohort study of adults enrolling for ART between
2004 and 2010 was performed. Mortality and loss
to follow-up (LTFU) were compared between 
patients who received and did not receive CBAS
while on ART for five years.

Results
Overall, 19,668 (29.4%) patients received CBAS &
47,285 (70.6%) not. After 5yrs, patient retention
was 79.1% (CI: 77.7%-80.4%) in CBAS patients vs.
73.6% (CI: 72.6%-74.5%) in non CBAS patients;
crude hazard ratio (HR) for attrition 0.68 (CI: 0.65-
0.72). During the first 3 months on treatment the
rate of attrition in CBAS patients was 15.1 per-
sons/100 person-years (95% CI: 14.1-16.3) vs. 25.0
persons/100 person-years (95% CI:24.1-26.0) in
non CBAS patients, incidence rate ratio 0.61 (95%
CI: 0.56-0.66). Mortality and LTFU were independ-
ently lower in CBAS patients, adjusted HR 0.66 
(CI: 0.61-0.72) and aHR 0.62 (CI: 0.58-0.67), 
respectively.

Conclusions
Patients receiving CBAS had reduced mortality 
and improved program retention. Further scale-up
of these programs should be considered in 
low-income settings where the professional 
workforce needs support to ensure adherence
amongst the large number of patients on ART.

RESULTS
• A total of 66,953 patients from 57 sites were included; 19,668 (29.4%) received

CBAS and 47,285 (70.6%) did not. 
• CBAS patients had more advanced WHO clinical stage disease, more concurrent TB,

a slightly higher baseline CD4 cell count, were enrolled on ART during the more 
recent study period, and were more likely to be enrolled at PHC facilities.

• The total observation time was 100,295 person-years with a median follow-up 
duration of 14.8 months (IQR: 7.7-25.5), being equivalent between patients with
and without CBAS (P=0.39). 

• During the study period, 970 (4.9%) CBAS patients and 2,968 (6.3%) non-CBAS 
patients died; crude RR 0.79 (95% CI: 0.73-0.84). A total of 1,185 (6.0%) CBAS 
patients and 4,498 (9.5%) non-CBAS patients became LTFU; crude RR 0.63 (95% CI:
0.60-0.67).

• After 5yrs of treatment, patient retention was 79.1% (CI: 77.7%-80.4%) in CBAS 

Table 2: Crude and adjusted hazard ratios of mortality and loss to
follow-up after starting antiretroviral treatment 

Figure 1: Cumulative incidences of (a) mortality and (b) loss to 
follow-up after starting ART in patients who received and did not 
receive community-based adherence support.

INTRODUCTION
In patients on antiretroviral treatment (ART), adherence is a 
critical predictor of HIV viral suppression, disease progression
and mortality. Adherence drops with increasing duration of
treatment, and sustained efforts to ensure high levels of 
long-term adherence to ART are vital. As sub-Saharan African
ART program patient numbers have increased, growing patient
attrition is characteristic and higher levels of virologic failure and

drug resistant mutations have been reported. 
The aim of this study was to assess the effectiveness of a large

community-based adherence support (CBAS) program for ART
patients enrolled in four South African provinces. Mortality and
loss to follow-up after starting ART were compared between
patients who received and did not receive CBAS across 57 
government-sector ART facilities using routinely collected data.

METHODS
• A multicentre cohort study of adults starting ART was 

conducted at public healthcare facilities supported by
Kheth’Impilo (KI), a South African nongovernmental organi-
zation (NGO). 

• KI provides clinical staff, infrastructure, capacity development,
electronic data collection systems and utilises a CBAS 
programme employing patient advocates (PAs). 

• PAs are lay community health workers who provide adher-
ence and psychosocial support for patients on ART, and 
undertake home visits to ascertain and address household
challenges potentially impacting adherence. 

• PAs support patients from the time of pre-ART preparation,
which continues throughout long-term patient care to 
address ongoing and new challenges to adherence. 

• PAs are community members who are trained on aspects of
adult and pediatric HIV and TB infection and treatment, 
including psychosocial issues impacting on adherence and
how best to address these through advocacy. 

• During a patient’s initial home assessment by a PA, family and
other household members are also evaluated. Besides 
intensive case finding for TB and HIV within the household, 
issues assessed include nutrition security, substance abuse,
domestic (gender based) violence, non-disclosure, social 
income grant access, and vital documentation including birth
certification. 

• Critical psychosocial issues are discussed at clinic multi-
disciplinary team meetings and interventions agreed by the
team are implemented by the PA or social worker depending
on the complexity of the issue. 

• PAs also offer group educational sessions at the clinic with
topics including HIV/TB information, the importance of 

adherence and nutritional advice.
• Following the psychosocial screening visit, home visits occur

weekly for a month for patients initiated onto treatment. PAs
supervise taking of medication, advice on medication 
storage and perform adherence checks. They provide one-
on-one counselling with patients regarding adherence and
psycho-social problems, and follow-up on progress made re-
garding referrals to other health and social service workers. 

• Health promotion education, symptom screening for TB and
other opportunistic infections is performed, with referral to
clinics if indicated.

• Patients who are clinically ill, pregnant, or are on TB treat-
ment are regarded as ‘very important patients’ (VIP), and sub-
sequent visit frequency remains high, being at least monthly.

• Each PA is assigned 80-120 ART patients. 
• ART-naïve adults (≥16 years of age) starting triple-drug ART

between 1 January 2004 and 30 September 2010 were 
included in this analysis. 

• Patients were allocated to receive CBAS during the pre-treat-
ment preparation period by the site facilitator.

• Individual-level patient data were collected prospectively for
routine monitoring purposes by designated site-based 
data capturers at each patient visit using custom-designed
databases.

• Kaplan-Meier and Cox analyses were used to compare 
mortality and LTFU between the groups.

• Multiple imputation of missing covariate values by chained
equations were performed using 10 imputed datasets. As a
sensitivity analysis, models were also run using a complete-
subjects approach. 

• The study was approved by the University of Cape Town 
Research Ethics committee.

DISCUSSION 
• This study provides data on the 

effectiveness of the large-scale 
implementation of CBAS programs in
4 South African provinces with up to
5yrs of patient follow-up. 

• Patients receiving CBAS had a 34% 
reduction in mortality and a 38% 
reduction in LTFU. 

• Improved outcomes in patients receiv-
ing CBAS are likely due to improved
knowledge of HIV/AIDS, understand-
ing the importance of adherence, and
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patients vs. 73.6% (CI: 72.6%-74.5%) in non CBAS patients; crude hazard ratio (HR)
for attrition 0.68 (CI: 0.65-0.72; P <0.0001). 

• After 5yrs, LTFU was 13.2% (CI: 12.0%-14.4%) in CBAS patients vs. 17.7% (CI: 16.8%-
18.6%) in non-CBAS patients; crude HR 0.62 (CI: 0.59-0.67; P <0.0001). 

• Mortality was 9.0% (CI: 8.0%-10.0%) in CBAS patients vs. 10.6% (CI: 10.0%-11.3%)
in non-CBAS patients; crude HR 0.77 (CI: 0.72-0.83; P <0.0001).
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improvement in psychosocial problems which in turn lead to
improved behaviour related to adherence. Do patients feel
more valued? Do they have greater belief in self, or feel less
depressed because someone is interested in their wellbeing? 

• CBAS also likely reduces stigmatization due to HIV/AIDS and
leads to greater social capital (community relationships).
CBAS is expected to widen the “community safety net” and
heighten social responsibility, with likely positive effects on
adherence and clinic attendance, as adherence to ART in
Africa is not merely an individual activity but rather a 
community effort.

• In addition to adherence support and health education, PAs
assist with access to social income grants. This is expected to
improve the households’ economic status and reduce food

insecurity, which may improve survival.
• The company cost per PA (January 2012) is USD 225-275 per

PA per month, with an approximate cost of USD 1.88-3.43
per patient per month. This is a low-cost intervention which
should be able to be introduced in low-income settings.

• In addition, this intervention is a source of job creation and
provides a potential for further career development for PAs.

• In conclusion, the large-scale implementation of community-
based adherence support programs is shown to improve sur-
vival and retention in care for adults receiving ART. 

• Further scale-up of these programs should be considered for
the increasing number of patients receiving ART in low-in-
come settings where the professional healthcare workforce
is limited.

Table 1: Characteristics of patients at the start of ART receiving
and not receiving community-based adherence support.

Patients received CBAS Patients without CBAS Relative Risk 
(n=19,668) (n=47,285) (95% CI)

Median age, y (IQR) (n=66,953) 35.1 (29.4-42.3) 34.6 (29.3-41.4)
Male gender, n (%) (n=66,953) 5955 (30.3%) 15,154 (32.1%) 0.94 (0.92-0.97)
WHO clinical stage, n (%), (n=45,785)
I/II 3268 (26.0%) 9810 (29.5%) 0.89 (0.86-0.92)
III 7874 (62.7%) 20,250 (60.9%) Reference
IV 1412 (11.3%) 3173 (9.6%) 1.10 (1.05-1.15)
CD4 cell count; median (IQR), (cells/µl), 132 (73-181) 122 (63-173)
(n=56,206)
CD4 cell categories, n (%)
< 100 5902 (36.3%) 16,351 (40.9%) 0.91 (0.88-0.94)
101-200 7952 (48.9) 19,312 (48.3%) Reference
> 200 2394 (14.7%) 4295 (10.8%) 1.23 (1.18-1.27)
Tuberculosis, n (%)a (n=60,158) 2762 (14.3%) 5170 (12.6%) 1.10 (1.07-1.14)
Pregnancy, n (%)a (n=62,412) 928 (4.8%) 1713 (4.0) 1.14 (1.08-1.20)
Initial ART regimen, n (%), (n=57,338)
d4T-3TC-EFV 11,437 (62.6%) 25,828 (66.1%) Reference
d4T-3TC-NVP 3686 (20.2%) 9540 (24.4%) 0.91 (0.88-0.94)
ZDV-3TC-EFV 295 (1.6%) 371 (1.0%) 1.44 (1.32-1.57)
ZDV-3TC-NVP 322 (1.8%) 245 (0.6%) 1.84 (1.71-1.99)
TDF-3TC-EFV 1857 (10.2%) 2061 (5.3%) 1.54 (1.48-1.60)
TDF-3TC-NVP 660 (3.6%) 1036 (2.7%) 1.27 (1.19-1.35)
Year of starting ART, median (IQR) 2009 (2008-2010) 2008 (2007-2010)
(n=66,953)
Categories of year of starting ART, n (%) 
2004-2006 2123 (10.8%) 7310 (15.5%) Reference 
2007-2008 5763 (29.3%) 18,981 (40.1%) 1.03 (0.99-1.08)
2009-2010 11,782 (59.9%) 20,994 (44.4%) 1.59 (1.53-1.66)
PHC based care, n (%) (n=66,953) 17,198 (87.4%) 30,796 (65.1%) 2.75 (2.64-2.86)
Rural ART facility, n (%) (n=66,953) 996 (5.1%) 3089 (6.5%) 0.82 (0.78-0.87)
Province, n (%) (n=66,953)
Western Cape 2381 (12.1%) 6273 (13.3%) Reference
Eastern Cape 6013 (30.6%) 5874 (12.4%) 1.84 (1.78-1.91)
Kwazulu-Natal 7670 (39.0%) 32,741 (69.2%) 0.69 (0.66-0.72)
Mpumalanga 3604 (18.3%) 2397 (5.1%) 2.18 (2.10-2.27)

Mortality Loss to follow-up
Predictor of mortality or LTFU Crude HR Adjusted HR Crude HR Adjusted HR

(95% CI) (95% CI) (95% CI) (95% CI)
Multiple Complete Multiple Complete

imputationa subjectsb imputationa subjectsb

Patients received CBAS vs 0.77 (0.72-0.83) 0.66 (0.61-0.72) 0.63 (0.56-0.70) 0.62 (0.59-0.67) 0.62 (0.58-0.67) 0.69 (0.63-0.76)
patients not received CBAS
Male vs. female 1.60 (1.51-1.71) 1.38 (1.30-1.48) 1.38 (1.26-1.50) 1.23 (1.16-1.30) 1.30 (1.23-1.38) 1.34 (1.24-1.44)
Age (continuous) 1.01 (1.01-1.02) 1.01 (1.01-1.01) 1.01 (1.01-1.02) 0.98 (0.98-0.98) 0.98 (0.98-0.98) 0.98 (0.97-0.98)
Baseline CD4 cell count category
< 50 cells/µl 3.89 (3.31-4.56) 3.28 (2.78-3.86) 3.17 (2.58-3.89) 1.48 (1.31-1.66) 1.36 (1.20-1.53) 1.34 (1.16-1.55)
50-100 cells/µl 2.29 (1.93-2.70) 2.04 (1.71-2.43) 1.90 (1.53-2.35) 1.22 (1.08-1.38) 1.21 (1.06-1.37) 1.19 (1.02-1.37)
101-200 cells/µl 1.23 (1.05-1.45) 1.18 (1.00-1.40) 1.15 (0.94-1.42) 1.03 (0.92-1.15) 1.06 (0.94-1.19) 1.03 (0.90-1.18)
201-350 cells/µl REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE

> 350 cells/µl 0.80 (0.54-1.18) 0.69 (0.47-1.01) 0.45 (0.25-0.80) 1.07 (0.85-1.34) 0.98 (0.77-1.23) 0.62 (0.43-0.88)
Baseline WHO clinical stage
I-II REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE

III-IV 1.92 (1.74-2.13) 1.58 (1.41-1.75) 1.42 (1.27-1.60) 1.20 (1.11-1.28) 1.14 (1.06-1.23) 1.13 (1.03-1.22)
Pregnant women vs 0.35 (0.26-0.47) 0.52 (0.39-0.70) 0.50 (0.34-0.74) 1.35 (1.19-1.53) 1.30 (1.13-1.49) 1.42 (1.21-1.67)
non-pregnant women
PHC clinics vs. Hospitals 0.85 (0.79-0.91) 1.00 (0.92-1.08) 1.06 (0.96-1.17) 0.78 (0.74-0.82) 0.86 (0.80-0.92) 0.92 (0.84-1.00)
Rural sites vs. Urban sites 1.83 (1.65-2.03) 2.07 (1.84-2.31) 1.56 (1.28-1.89) 0.78 (0.74-0.82) 0.62 (0.53-0.71) 0.49 (0.39-0.63)
Province
Western Cape REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE REFERENCE

KwaZulu-Natal 1.31 (1.17-1.46) 1.41 (1.25-1.59) 1.42 (1.20-1.67) 1.00 (0.93-1.08) 1.00 (0.92-1.09) 0.95 (0.85-1.07)
Eastern Cape 1.78 (1.58-2.01) 2.78 (2.42-3.19) 3.00 (2.47-3.62) 1.04 (0.95-1.15) 1.27 (1.14-1.41) 1.24 (1.07-1.44)
Mpumalanga 1.37 (1.18-1.60) 2.24 (1.89-2.65) 1.69 (1.27-2.24) 0.71 (0.62-0.81) 0.99 (0.86-1.14) 0.59 (0.46-0.76)
a Multivariable models derived from multiple imputation of missing covariate values by chained equations using 10 imputed datasets (n=66,953).
b Multivariable models derived using complete-subjects analysis (n=37,498).


