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Abstract: Facility-based antiretroviral therapy (ART) provision for
stable patients with HIV congests health services in resource-limited
countries. We assessed outcomes and risk factors for attrition after
decentralization to community-based ART refill centers among 2603
patients with HIV in Kinshasa, Democratic Republic of Congo,
using a multilevel Poisson regression model. Death, loss to follow-
up, and transfer out were 0.3%, 9.0%, and 0.7%, respectively, at 24
months. Overall attrition was 5.66/100 person-years. Patients with
.3 years on ART, .500 cluster of differentiation type-4 count,
body mass index .18.5, and receiving nevirapine but not stavudine
showed reduced attrition. ART refill centers are a promising task-
shifting model in low-prevalence urban settings with high levels of
stigma and poor ART coverage.

Key Words: antiretroviral therapy, HIV, decentralization, task
shifting, community, urban

(J Acquir Immune Defic Syndr 2017;74:326–331)

INTRODUCTION
Scale-up of antiretroviral therapy (ART) has increased

the number of HIV-infected patients on treatment to 15
million in 2015, of which 11 million live in sub-Saharan

Africa (SSA).1 The number of clinically stable patients
accessing health services for ART collection without requir-
ing medical care regularly has increased accordingly. This
compounds existing problems in resource-low settings such
as overcrowding and diverts scarce human resources needed
to care for nonstable patients with HIV.2,3

In 2010, Médecins Sans Frontières (MSF) started
a decentralization project to provide ART for clinically stable
HIV patients through community-based drug refill centers in
Kinshasa, Democratic Republic of Congo (DRC). No eval-
uation of such a task-shifting model exists to date.3–6 We
assessed outcomes and risk factors for attrition after decen-
tralization in this project.

METHODS

Setting
DRC’s capital Kinshasa is a densely populated mega-

city of 11 million inhabitants.7 HIV prevalence is 1.2%
countrywide and 1.6% in Kinshasa.8 Less than 25% of
eligible patients are on treatment, which is substantially lower
than the SSA average.9 HIV is still highly stigmatized in
DRC.10

In 2002, MSF started an HIV project at Kabinda
Hospital, a major referral hospital in the South-Western part
of Kinshasa, in collaboration with the Ministry of Health. By
2010, more than 6500 patients were receiving ART at this
facility. Its centralized provision of care led to overcrowding
and long waiting hours became common, with patients
traveling up to 3 hours to reach Kabinda Hospital due to
traffic congestion and poor innercity public transport. Con-
sequently, even simple ART collection could easily cost
a patient an entire day.

In 2010, MSF started to decentralize ART provision for
stable patients to community-based refill centers [“poste de
distribution communautaire” (PODI)] in collaboration with
the national organization “Réseau National des Organisations
d’Assises Communautaires.” The main objective was to offer
quick and demedicalized access to ART by separating
medical care from drug supply. Within 1 year, 3 PODIs were
opened across Kinshasa. PODIs are small entities and staffed
with lay community workers, who are mostly HIV positive
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themselves. Appointments are 3 monthly, plus 1 yearly
check-up, at Kabinda Hospital. The whole process of
registration, adherence assessment, and ART dispensing
usually require less than 15 minutes. No medical care is
offered, but referral to Kabinda Hospital is organized if
needed. Defaulting patients get traced by community volun-
teers. All services are free of charge. MSF provides
medication, financial and technical support, and training for
PODI staff.

Design and Study Population
This was a cohort analysis using previously collected

routine data from HIV patients who were decentralized from
Kabinda Hospital to PODI sites between June 2011 and
September 2014. Decentralization criteria were: $18 years of
age; being on first-line ART for at least 6 months; being
clinically stable for the past 3 months; have a cluster of
differentiation type-4 (CD4) cell count of .250 cells per
microliter; and not be pregnant. The World Health Organi-
zation 2010 HIV guidelines11 were followed throughout the
study period.

Data Management and Analysis
Patient characteristics comprised sex, age, marital

status, educational level, nonnucleoside reverse transcriptase
inhibitor (non-NRTI) used [efavirenz or nevirapine (NVP)],
NRTI used [stavudine (D4T) or not D4T], time on ART, CD4
count, body mass index (BMI), travel distance to PODI, and
decentralization site. Outcomes were defined as retained,
died, transferred out, and loss to follow-up (LTFU). Attrition
was defined as either death or LTFU. Data were regularly

entered into a dedicated database as part of routine
program activities.

Monthly cumulative incidence was calculated for each
outcome. A multilevel Poisson regression model was built to
identify risk factors for attrition using incidence rates and rate
ratios with 95% confidence intervals, Lexis expansion for
time after decentralization, and P-values from likelihood
ratio tests.

Ethics
As only anonymized data were used and no interven-

tion or patient contact was made for research purposes, the
issue of informed consent did not apply. Exemption from
ethics review was granted by the the DRC National Ethical
Committee (Kinshasa, DRC). This study met the criteria for
analysis of routinely collected program data of the MSF
Ethics Review Board (Geneva, Switzerland) and of the Ethics
Advisory Group of the International Union against Tubercu-
losis and Lung Disease (Paris, France).

RESULTS
From the total 2603 decentralized patients, 2259

(86.8%) were included in the analysis, contributing 4026.9
person-years with a median follow-up of 2.0 years (inter-
quartile range 1.1–2.4) (see Figure, Supplemental Digital
Content 1, http://links.lww.com/QAI/A937, displaying patient
selection for analysis).

Most patients were female [1720 (76.1%)], on average
45 (SD 9.3) years old, married [917 (40.6%)], and had
secondary-level education [1527 (67.6%)]. The majority
received NVP as non-NRTI [1848 (81.8%)] and D4T as

FIGURE 1. Cumulative treatment outcomes after decentralization. N, number of patients.
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NRTI [1335 (59.1%)]. The mean time on ART at time of
decentralization was 4.4 (SD 2.6) years; the median CD4
count was 545.5 cells per microliter (interquartile range 407–
727); and the mean BMI was 23.4 kg/m2 (SD 4.4). The PODI
in central Kinshasa was the biggest site with 1056 (46.8%)
patients. Travel time to PODIs was less than 45 minutes for
the majority of patients [1633 (72.3%)] (see Table, Supple-
mental Digital Content 2, http://links.lww.com/QAI/A937,
displaying patient baseline characteristics).

Attrition increased steadily after decentralization, with
LTFU and death reaching 50 (2.2%) and 2 (0.1%), 109
(4.8%) and 4 (0.2%), and 202 (9.0%) and 7 (0.3%), at 6, 12,
and 24 months, respectively (Fig. 1). Crude attrition incidence
was 5.66/100 person-years (95% confidence interval: 4.97 to
6.45) with little variation over time.

Neither demographic or decentralization-related varia-
bles but all clinical variables were associated with attrition in
the final model. The risk of attrition was reduced for patients
receiving NVP (P = 0.008), those not receiving D4T (P =
0.035), those with a CD4 count.500 cells per microliter (P =
0.007), those with a BMI of $18.5 kg/m2 (P = 0.002), and
those who were already on ART for more than 3 years (P =
0.023) (Table 1).

DISCUSSION
This is the first evaluation of a decentralization model

of HIV care based on community-run ART refill centers. We
found low attrition throughout follow-up. Patients with
beneficial clinical characteristics had a particularly low risk
of attrition.

Most community decentralization initiatives do not
task-shift ART provision.12–20 Some programs use commu-
nity health workers (CHWs) for home visits for ART
supply21–29 or run community ART groups (CAGs) for
collective drug collection.30–33 Dispensing ART through
community-based drug refill centers is a unique feature of
this project. Also, most decentralization activities in SSA
happen in rural areas,34 making this study a rare example of
task shifting in an urban setting.

Many trials evaluating CHW interventions for home-
based ART provision enroll patients at time of ART
initiation.21–29 As mortality and LTFU are the highest during
the early post-initiation phase,35,36 their results are hardly
comparable with those of our PODI patients. One trial from
rural Kenya enrolling only clinically stable HIV patients with
monthly ART delivery by CHWs to patients’ homes had
LTFU of 5% at 12 months,23,24 which is similar to our
findings. CAG-based ART distribution models aim at reduc-
ing the travel time for patients to health facilities by sending
one patient per group to collect drugs for up to 10 patients at
a time.37 Retention from such a project in Mozambique with
similar inclusion criteria as in our project was 98%, 96%, and
93% at 12, 24, and 36 months, respectively, with the overall
attrition rate being 2.1/100 person years.20,31 Another CAG
project in Lesotho reported 98% retention at 12 months.32

Although these outcomes are slightly better than in our PODI
project, it is worth noting that only 50% of patients in
Mozambique and only 33% of patients in Lesotho opted to

join CAGs, which might bias these results. Another similar
project in an urban slum in South Africa had an attrition rate
of 3/100 person years,33 which is about half of what we
observed in Kinshasa. Evidence on community-based ART
interventions from DRC does not exist. One analysis of
physician-based ambulatory ART clinics restricted to patients
receiving long-term ART showed retention of 81%, 75%,
65%, and 57% at 6, 12, 24, and 36 months, respectively,38

which is considerably worse than in the PODI project and
resembles conventional models of care from other SSA
countries.36,39

In our analysis, no sociodemographic or decentralization-
related factor was associated with attrition. This suggests that
PODIs are suitable for heterogeneous patient groups. Low CD4
cell count and low BMI were also identified as risk factors for
attrition elsewhere.31,33,38 D4T was still widely used in DRC
during our study period.40 The reduced risk of attrition found
among PODI patients who did not receive D4T as NRTI could
be explained by its well-known problematic side-effect
profile.41,42

Each context needs its own tailored task-shifting
model.43,44 Home-based ART supply by CHWs is a heavy
intervention demanding lots of staff, financial investments,
and intensive supervision.45 This was not considered sustain-
able for Kinshasa. Also, patients have to be at home for CHW
visits and their homes need to be locatable easily, which is
challenging in a highly mobile population mostly living in
informal housing. The CAG model is suitable for high-
prevalence rural settings with thin-spread health facilities
where group members live close by to each other (eg, in the
same village). In an urban low-prevalence setting, CAGs lose
their comparative advantage compared with conventional care
because patients still need to meet regularly to obtain their
medication. Scheduling CAG meetings in a congested mega-
city such as Kinshasa where patients with HIV live scattered
across the city would be time consuming and inconvenient for
patients, and logistically difficult to organize. Also, CAG-
related stigma has been reported,32 and receiving CHW visits
or attending group meetings exposes people as HIV positive.
The high stigmatization levels would have compromised
either CHW or CAG models in Kinshasa. PODIs assured the
necessary level of anonymity for this context. Tellingly, the
PODI in central Kinshasa was the most frequented of all sites,
as its location in the commercial downtown area allowed
patients to pick up their medication anonymously during their
work day.

Health systems alone will not manage the patient load
that comes with further ART scale-up.2,46 Also, the World
Health Organization is now endorsing ART maintenance by
local communities.47 The PODI model seems to be a prom-
ising approach in a context such as Kinshasa and as such has
been included in the national strategic plan against HIV
2014–2017 by the Ministry of Health.48

The strengths of our study include the big sample size
and the long follow-up duration, which covers both short- and
long-term decentralization effects. Our data derive from
routine program implementation, thereby better reflecting
real-life conditions of HIV care in SSA than artificial
trial environments.
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TABLE 1. Incidence of and Factors Associated With Attrition

Characteristics n

Attrition Incidence* Univariate Associations† Final Model†‡

Person-Years
Rate/100

Person-Years 95% CI
Rate
Ratio 95% CI P§

Rate
Ratio 95% CI P§

Sex

Male 52 953.9 5.45 4.15 to 7.15 1 — 0.753 — — —

Female 176 3073.0 5.73 4.94 to 6.64 1.05 0.77 to 1.43 — — —

Agek, yrs
$18 to ,30 20 203.3 9.84 6.35 to 15.25 1 — 0.012 — — —

$30 to ,40 65 925.3 7.02 5.51 to 8.96 0.71 0.43 to 1.18 — — —

$40 to ,50 87 1720.5 5.06 4.10 to 6.24 0.51 0.32 to 0.84 — — —

$50 56 1175.0 4.77 3.67 to 6.20 0.48 0.29 to 0.81 — — —

Marital status¶

Single 57 903.2 6.31 4.87 to 8.18 1 — 0.321 — — —

Separated 28 501.5 5.58 3.86 to 8.09 0.88 0.56 to 1.39 — — —

Married 96 1645.2 5.84 4.78 to 7.13 0.92 0.67 to 1.28 — — —

Widowed 42 950.8 4.42 3.26 to 5.98 0.70 0.47 to 1.04 — — —

Educational level¶

None 7 159.1 4.40 2.01 to 9.23 1 — 0.0571 — — —

Primary 32 545.5 5.87 4.15 to 8.30 1.33 0.59 to 3.02 — — —

Secondary 167 2700.6 6.18 5.31 to 7.20 1.41 0.66 to 2.99 — — —

Tertiary 22 555.2 3.42 2.18 to 5.37 0.78 0.33 to 1.85 — — —

NNRTI usedk
EFV 56 592.0 9.46 7.28 to 12.29 1 — 0.001 1 — 0.008

NVP 172 3434.9 5.01 4.31 to 5.81 0.53 1.12 to 1.90 0.62 0.44 to 0.87

NRTI usedk
D4T-based 131 2671.0 4.90 4.13 to 5.82 1 — 0.005 1 — 0.035

Not D4T-based 97 1355.9 7.15 5.86 to 8.73 1.46 0.53 to 0.89 0.55 0.32 to 0.94

Time on ARTk, yrs
,3 110 1416.7 7.76 6.44 to 9.34 1 — ,0.001 1 — 0.023

$3 to #6 41 1014.4 4.04 2.98 to 5.49 0.52 0.36 to 0.75 0.45 0.25 to 0.79

.6 77 1595.7 4.83 3.86 to 6.03 0.62 0.46 to 0.83 0.49 0.29 to 0.85

CD4 countk, cells/mL
.250 to #350 25 349.3 7.16 4.84 to 10.59 1 — ,0.001 1 — 0.007

.350 to #500 82 1051.1 7.80 6.28 to 9.69 1.09 0.70 to 1.71 1.23 0.77 to 1.96

.500 121 2626.4 4.61 3.86 to 5.51 0.64 0.42 to 0.99 0.76 0.48 to 1.20

Body mass indexk, kg/m2

,18.5 34 361.8 9.40 6.71 to 13.15 1 — 0.013 1 — 0.002

$18.5 to ,25 122 2275.6 5.36 4.49 to 6.40 0.57 0.39 to 0.83 0.57 0.39 to 0.84

.25 57 1138.3 5.00 3.86 to 6.49 0.53 0.35 to 0.81 0.57 0.37 to 0.87

Distance home to PODI, min

,15 89 1482.0 6.00 4.88 to 7.39 1 — 0.766 — — —

$15 to #45 79 1436.7 5.50 4.41 to 6.86 0.92 0.68 to 1.24 — — —

.45 55 1025.0 5.37 4.12 to 6.99 0.89 0.64 to 1.25 — — —

Decentralization site

Central 111 1780.7 6.23 5.18 to 7.51 1 — 0.046 — — —

East 93 1596.4 5.83 4.75 to 7.14 0.93 0.71 to 1.23 — — —

West 24 649.8 3.69 2.48 to 5.51 0.59 0.38 to 0.92 — — —

Time after decentralization, mo

#6 52 1098.0 4.74 3.61 to 6.22 1 — 0.321 — — —

.6 to #12 61 975.2 6.26 4.87 to 8.04 1.32 0.91 to 1.91 — — —

.12 to #18 43 818.8 5.25 3.89 to 7.08 1.11 0.74 to 1.66 — — —

.18 72 1134.9 6.34 5.04 to 7.99 1.34 0.94 to 1.91 — — —

*Either lost to follow-up, dead, or transferred out.
†Poisson regression with Lexis expansion.
‡Multilevel modeling with backward deletion keeping variables with likelihood ratio test P-values ,0.05 starting with the weakest association at each level separately. Level 1

(sociodemographic): sex, age, marital status, and educational level; Level 2 (clinical): non-NRTI used, NRTI used, time on ART, CD4 count, and body mass index; Level 3
(decentralization): distance from home to decentralization site, decentralization site, and time after decentralization.

§From likelihood ratio test.
kAt the time of decentralization. Non-D4T options were zidovudine, lamivudine, and tenofovir.
¶At the time of ART initiation.
CI, confidence interval; EFV, efavirenz; n, subtotal number of patients.
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Our research was subject to all limitations inherent to
retrospective data analyses. Most importantly, we did not have
a comparison group. A concurrent group of nondecentralized
patients with similar characteristics from the same setting or
alternative outcome data from the same patients before
decentralization would have enabled us to clearly attribute
and quantify the effects of decentralizing patients to PODIs on
attrition. Second, we had no data available about patients who
met the decentralization criteria but were not decentralized.
This might have biased our results. Similarly, our findings
should not be extrapolated to patient groups with substantially
different demographic characteristics. Third, ascertainment of
death relied on information provided by patient relatives to
defaulter tracers. Also, patients who reported health problems
were sent to Kabinda Hospital for care. Deaths among those
patients were not captured. Although this did not affect our
overall attrition estimates, it might have led to inflated LTFU
and deflated death estimates.49,50 Also, the steady trajectory of
the attrition levels requires long-term evaluation. Fourth, we
did not have clinical or laboratory markers available to
monitor adherence, treatment failure, or disease progression
after decentralization.

PODIs seem to be perform considerably better than
conventional models of care, similar to CHW home visit
interventions, and slightly worse than CAGs. PODIs are
a promising decentralization approach in urban contexts with
high levels of stigma, low HIV prevalence, and low ART
coverage. Replications of this model in other settings are
needed to appraise its potential to relieve resource-constraint
health systems from the burden of stable patients with HIV in
the wake of continued ART scale-up.
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