Research

Original Investigation

Effect of Optional Home Initiation of HIV Care
Following HIV Self-testing on Antiretroviral Therapy Initiation
Among Adults in Malawi
A Randomized Clinical Trial
Peter MacPherson, PhD; David G. Lalloo, MD; Emily L. Webb, PhD; Hendramoorthy Maheswaran, MSc;
Augustine T. Choko, MSc; Simon D. Makombe, DipClinMed; Anthony E. Butterworth, PhD;
Joep J. van Oosterhout, PhD; Nicola Desmond, PhD; Deus Thindwa, MSc; Stephen Bertel Squire, MD;
Richard J. Hayes, DSc; Elizabeth L. Corbett, PhD

IMPORTANCE Self-testing for HIV infection may contribute to early diagnosis of HIV, but

Supplemental content at
jama.com

without necessarily increasing antiretroviral therapy (ART) initiation.
OBJECTIVE To investigate whether offering optional home initiation of HIV care after HIV
self-testing might increase demand for ART initiation, compared with HIV self-testing
accompanied by facility-based services only.
DESIGN, SETTING, AND PARTICIPANTS Cluster randomized trial conducted in Blantyre, Malawi,
between January 30 and November 5, 2012, using restricted 1:1 randomization of 14
community health worker catchment areas. Participants were all adult (ⱖ16 years) residents
(n = 16 660) who received access to home HIV self-testing through resident volunteers. This
was a second-stage randomization of clusters allocated to the HIV self-testing group of a
parent trial.
INTERVENTIONS Clusters were randomly allocated to facility-based care or optional home

initiation of HIV care (including 2 weeks of ART if eligible) for participants reporting positive
HIV self-test results.
MAIN OUTCOMES AND MEASURES The preplanned primary outcome compared between
groups the proportion of all adult residents who initiated ART within the first 6 months of HIV
self-testing availability. Secondary outcomes were uptake of HIV self-testing, reporting of
positive HIV self-test results, and rates of loss from ART at 6 months.
RESULTS A significantly greater proportion of adults in the home group initiated ART
(181/8194, 2.2%) compared with the facility group (63/8466, 0.7%; risk ratio [RR], 2.94, 95%
CI, 2.10-4.12; P < .001). Uptake of HIV self-testing was high in both the home (5287/8194,
64.9%) and facility groups (4433/8466, 52.7%; RR, 1.23; 95% CI, 0.96-1.58; P = .10).
Significantly more adults reported positive HIV self-test results in the home group (490/8194
[6.0%] vs the facility group, 278/8466 [3.3%]; RR, 1.86; 95% CI, 1.16-2.97; P = .006). After 6
months, 52 of 181 ART initiators (28.7%) and 15 of 63 ART initiators (23.8%) in the home and
facility groups, respectively, were lost from ART (adjusted incidence rate ratio, 1.18; 95% CI,
0.62-2.25, P = .57).
CONCLUSIONS AND RELEVANCE Among Malawian adults offered HIV self-testing, optional
home initiation of care compared with standard HIV care resulted in a significant increase in
the proportion of adults initiating ART.
TRIAL REGISTRATION clinicaltrials.gov Identifier: NCT01414413
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HIV Self-testing and Antiretroviral Therapy in Malawi

I

n 2012, an estimated 35 million individuals were infected
with the human immunodeficiency virus (HIV).1 Antiretroviral therapy (ART) substantially reduces the risk of onward HIV transmission as well as greatly reducing morbidity
and mortality,2,3 raising hopes that high uptake of annual HIV
testing and early initiation of ART could improve HIV prevention as well as care.4,5
Achieving high coverage of HIV testing is a major challenge. Surveys in 15 sub-Saharan African countries between
2009 and 2012 show that only 20.0% of women and 20.5% of
men were tested for HIV in the previous year.6 Once tested,
individuals need to access care and prevention services to
maximize the individual and public health benefits of knowledge of HIV status. However, only one-fifth of patients link into
care without any periods of loss to follow-up.7-9
Self-testing for HIV infection is a novel approach that is
highly acceptable in Malawi and the United States.10,11 Selftesting for HIV has been defined as individuals performing and
interpreting their HIV test in private,12 a process that could overcome barriers to conventional facility-based and communitybased HIV testing, which lack privacy and convenience.13,14
However, no studies in high HIV prevalence settings have investigated linkage into HIV care after HIV self-testing. Home
initiation of HIV care has not previously been investigated, although home continuation of ART was noninferior to facilitybased services in a Ugandan trial.15
We therefore tested the hypothesis that offering optional
home initiation of HIV care after HIV self-testing might increase population-level uptake of ART and increase willingness to test and to report positive results compared with HIV
self-testing accompanied by facility-based services only.

Methods
This was a second-stage randomization of clusters allocated
to the HIV self-testing group of a parent study, which was a
cluster randomized trial comparing health outcomes
achieved under HIV self-testing vs standard-of-care HIV
testing (with 14 vs 14 clusters in each group of the parent
trial).16 The present study was a cluster randomized trial
using the 14 community health worker catchment areas
allocated to receive HIV self-testing in the parent trial.
These 14 clusters underwent restricted randomization into 2
groups: HIV self-testing followed by optional home initiation of HIV care or HIV self-testing accompanied by facilitybased HIV care.

Participants and Study Setting
There are 26 administrative wards in Blantyre, Malawi. Three
wards (Ndirande, Likhabula, and Chilomoni) were selected as
the study site. They were all located in the northwest area of
the city and comprised high-density urban neighborhoods.
Comprehensive HIV care (including ART) was only available
at 3 health facilities (Ndirande and Chilomoni Health Centres
and Queen Elizabeth Central Hospital).
Between April and June 2011, 14 of a possible 73 community health worker catchment area clusters (5 in Ndirande,
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Figure 1. Location of Study Clusters and Allocation
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Lake Malawi is shown in light blue. CHC indicates Chilomoni Health Center;
NDR, Ndirande Health Center; QEH, Queen Elizabeth Central Hospital.

6 in Likhabula, and 3 in Chilomoni) (Figure 1) were selected
purposely to ensure sufficient distance and separation
b e t we e n c l u s te r b o u n d a r i e s to re d u c e r i s k o f c o n tamination.17 Clusters that were delineated by natural boundaries (rivers, roads, forests, etc) were preferentially selected.
Boundaries of selected clusters were defined by study
research assistants and Ministry of Health community health
workers walking the boundary of each community health
worker’s catchment area recording coordinates with global
positioning satellite receivers (eTrex Legend HCx, Garmin
International). All households within clusters were enumerated by research assistants recruited from clusters, and a
sociodemographic questionnaire was performed with the
head of each household, or if unavailable, an adult household
representative.
The research ethics committees of the College of Medicine, University of Malawi, Liverpool School of Tropical
Medicine, and London School of Hygiene and Tropical Medicine approved the study. All participants provided written
informed consent (or a witnessed thumbprint if illiterate) for
HIV self-testing and separately for home initiation of care.

Interventions
Two volunteer counselors from each cluster, selected using participatory methods,18 were trained in HIV testing. Prior to HIV
self-testing availability, counselors in all 14 clusters promoted the availability of HIV self-testing by door-to-door visits and leafleting. Between January 30, 2012, and November
5, 2012, oral HIV test kits (OraQuick Advance Rapid HIV-1/2 antibody test, OraSure Technologies) were distributed to adult
residents requesting HIV self-testing from the counselors’
home (1 kit per resident per year), with pretest information
about HIV self-testing, counseling, and demonstration of kit
use. Participants were asked to self-test in the privacy of their
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own house and to return the used test kit in person to the counselor in a sealed envelope. Participants were not required to
report self-test results to the counselor; if they declined to do
so, they received generic posttest counseling. Participants who
reported self-test results received results-based counseling.
Counselors recorded numbers of HIV self-test kits distributed and positive results.
All participants who had positive results on self-testing
could self-refer or be referred by counselors to study clinics
where study nurses performed confirmatory HIV testing, tuberculosis (TB) screening (and provided isoniazid preventive
therapy [IPT] if eligible), World Health Organization (WHO)
staging, and CD4 cell counts; provided cotrimoxazole; and
made onward referral for ART initiation (routine ART clinics
within the same facility) if eligible (CD4 cell count <350/μL,
WHO stage 3 or 4, pregnant, or breastfeeding).19
In the 7 clusters allocated to the home group, at the same
time during which HIV self-testing was being promoted, counselors additionally promoted (verbally and with leaflets) the
availability of home services during the door-to-door visits.
The counselors provided a second leaflet and verbal information on home services to participants when attending the counselor’s home to request HIV self-testing. Counselors organized home visits by study nurses for participants reporting a
positive HIV self-test result and requesting home initiation of
care. Nurses visited each participant twice (first visit within 3
days and second visit within 7 days) to carry out confirmatory HIV testing, WHO staging, CD4 cell count (venous blood
for laboratory testing), and TB screening (with IPT if eligible)
and to provide 2 weeks of ART if the participant was eligible.
Participants were provided with completed ART registration
cards and a follow-up appointment at their nearest HIV care
clinic.
Adult ART initiations during the study period were
ascertained by (1) recording home ART initiations and (2)
interviewing all adults who initiated ART at any of the 3 clinics serving the study population and using printed satellite
maps marked with cluster boundaries and local landmarks,
followed if necessary by a home visit, to establish cluster
residence.20 Data from clinic registers and treatment cards
were extracted for the 6 months following ART initiation in
all identified study residents, without reference to group.
Self-reported adherence was assessed by questionnaire at 3
points after ART initiation (at 2-4 weeks, 3 months, and 6
months) using the AIDS Clinical Trials Group adherence
questionnaire.21

Outcomes
The primary outcome compared between groups was the cumulative incidence of ART initiation among all adult cluster
residents (regardless of HIV status, ART eligibility, site of HIV
testing, or ART initiation) during the first 6 months of HIV selftesting availability. The secondary outcomes compared the cumulative incidence of taking an HIV self-testing kit (regardless of whether used), reporting a positive HIV self-test result
to counselors, and loss from ART by 6 months (with participants recorded as still taking ART or transferred out to another clinic classified as retained).
374

Sample Size
We assumed that adult HIV prevalence was 18.5%,10 50% of
HIV-positive self-testing adults would report a positive result
to counselors, and 5% of the adult population would initiate
ART over 6 months in the facility group. A mean cluster population of 1200 adults in 14 clusters provided 80% power at a
5% level of significance to detect a risk ratio (RR) of 1.5 between groups of the adult population who initiated ART, with
a coefficient of variation k = .20.17

Randomization and Masking
Clusters were randomized at a public meeting after restricting possible allocations to ensure that for each of the 3 wards,
the difference in the number of clusters allocated to each group
would be no more than 2 (providing 2100 unique allocation patterns). Community representatives drew colored balls from an
opaque bag held above eye level to select the distribution of
clusters and group allocation. Counselors and residents were
not masked to the intervention, but investigator blinding was
maintained until the final analysis.

Statistical Methods and Cost Analysis
For the primary and secondary outcomes, analysis was done
by intention to treat. CONSORT guidelines were followed in
reporting preplanned study outcomes (eMethods 1 in the
Supplement).22 The cluster-level proportions of residents
who initiated ART, took an HIV self-test kit, and reported a
positive HIV self-test result in each intervention group were
compared using the t test, with the unadjusted RR calculated
as the ratio of cluster-averaged means using the method
described by Hayes and Moulton.17 The analysis was adjusted
for death reported in households in the year preceding enumeration. Because data on these outcomes were not linked to
individuals and were collected and analyzed at the cluster
level, there were no missing data to take into account in the
analysis.
A separate analysis was used to assess rates of loss from
ART with the denominator being adult residents who initiated ART. The ART initiators whose treatment records indicated that they were still taking ART or had transferred to another ART clinic were classified as retained on ART. The ART
initiators whose treatment records indicated that they had died
or defaulted from ART were classified as lost to ART.23 No ART
initiators had missing data for ART outcome. Cluster-level rates
of loss from ART in each group were compared using the t test,
with the unadjusted rate ratio calculated as the ratio of clusteraveraged means and with subsequent adjustment for sex, age,
pregnancy status, CD4 cell count strata, and WHO stage. The
3 of 244 participants (1.2%) for whom WHO stage was missing
were not included in this adjusted analysis. Under national
treatment guidelines, CD4 cell count was not indicated for pregnant women and individuals in WHO stage 3 or 4 and was not
measured prior to ART initiation in facilities. Therefore, for the
69 of 244 individuals (28.3%) without CD4 cell count results,
a category for missing was constructed.
Characteristics of ART initiators were compared between
groups using χ 2 tests for categorical characteristics and
Kruskal-Wallis tests for continuous characteristics. Differ-

JAMA July 23/30, 2014 Volume 312, Number 4

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: by a London Sch of Hygiene & Tropical Medicine User on 01/19/2018

jama.com

HIV Self-testing and Antiretroviral Therapy in Malawi

Original Investigation Research

Figure 2. Flowchart of HIV Self-testing and ART Initiation in Malawi
28 Clusters in parent trial
14 Clusters allocated to HIV self-testing

14 Randomized

7 Randomized to home group
7 Received home option as
randomized
8194 Participants in 7 clusters (mean
cluster size, 1179; median, 1203;
range, 923-1416)
0 Clusters discontinued intervention
7 Clusters included in analyses
8194 Participants included in
primary analysis
0 Participants excluded from
primary analysis
181 Participants included in
secondary analysis (ART initiators)
8013 Participants excluded from
secondary analysis (did not
initiate ART)

7 Randomized to facility group
7 Received facility-based treatment
as randomized
8466 Participants in 7 clusters (mean
cluster size, 1209; median, 1209;
range, 1075-1276)
0 Clusters discontinued intervention
7 Clusters included in analyses
8466 Participants included in
primary analysis
0 Participants excluded from
primary analysis
63 Participants included in
secondary analysis (ART initiators)
8403 Participants excluded from
secondary analysis (did not
initiate ART)

ART indicates antiretroviral therapy.

ences in adherence between the 2 groups were compared
using χ2 tests. Tests were 2-sided and a P value of ≤.05 was
considered significant. Stata version 12.1 (StataCorp) was
used for analysis.
A partial cost analysis was undertaken of the home ART
initiation service from a programmatic perspective (eMethods
2 in the Supplement).24 The cost estimates do not include the
costs of facility-based assessment and initiation or downstream HIV care costs.

Results
The 14 clusters enumerated between April and June 2011 had
a combined adult population of 16 660, with 8194 adults resident in 3213 households in the home group and 8466 adults
resident in 3397 households in the facility group (Figure 2).
Characteristics were well balanced between groups (Table 1),
apart from reported household deaths in the previous year
(home group: 131/8194, 4.1%; facility group: 81/8466, 2.4%).

Of the 181 residents initiating ART in the home group, 116
(64.0%) initiated at home and 65 (36%) initiated at 1 of the 3
health facilities. The difference between groups in ART initiation was maintained throughout the analysis period (Figure 3).

Secondary Outcomes
During the 6 months of availability, a total of 9720 of 16 660
adult residents (58.3%) took an HIV self-test kit. There was no
significant difference in uptake between the home (5278/
8194, 64.9%) and facility groups (4433/8466, 52.7%; RR, 1.23;
95% CI, 0.96-1.58; P = .10). Participants in the home group (490/
8194, 6.0%) were significantly more likely to report a positive
HIV self-test result than facility group participants (278/
8466, 3.3%; RR, 1.86; 95% CI, 1.16-2.97; P = .006).
Home ART initiators had significantly higher median CD4
cell counts compared with facility initiators (eTable 1 in the
Supplement): median CD4 cell count at ART initiation was highest among home initiators in the home group (219/μL, interquartile range [IQR], 135-305) compared with facility initiators in the home group (154/μL, IQR, 116-249) and the facility
group (187/μL, IQR, 100-256; P = .04).

Primary Outcome
Between January 30, 2012, and November 5, 2012, 244 cluster
resident adults initiated ART during 6 months of HIV selftesting availability. The cumulative incidence of ART initiation was significantly higher in the home group (181/8194, 2.2%
of residents) compared with the facility group (63/8466, 0.7%
of residents; RR, 2.94; 95% CI, 2.10-4.12; P < .001) (Table 2). After adjusting for reported household mortality at baseline, the
effect of availability of home care initiation remained statistically significant (adjusted RR, 2.44; 95% CI, 1.61-3.68;
P < .001).

Loss From ART Over 6 Months
After 6 months, 52 of 181 participants (28.7%; 30/116 [25.9%]
home initiators and 22/65 [33.8%] facility initiators) who initiated ART in the home group and 15 of 63 participants (23.8%)
in the facility group were lost from ART. Treatment records
showed that 5 of 181 (2.8%) and 1 of 63 (1.6%) ART initiators in
the home and facility groups died, respectively. In unadjusted analysis, the rate of loss from ART was higher in ART
initiators in the home group (63.4/1000 person-months; 95%
CI, 42.7-84.1) than in the facility group (53.5/1000 person-
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Table 1. Baseline Characteristics
Home Group
No. of clusters

Facility Group

7

7

No. of households

3213

3397

No. of adults (aged ≥16 y)

8194

8466

Cluster Characteristics
Adults per cluster, mean (range), No.

1179 (923-1416)

1209 (1075-1276)

Population density per cluster, persons per m2, mean (range)

0.016 (0.009-0.030)

0.024 (0.010-0.044)

Household Characteristics
Adults per household, mean (SD), No.

2.55 (1.26)

2.48 (1.17)

Children per household, mean (SD), No.

1.96 (1.58)

1.93 (1.54)

1 (poorest)

730 (23.3)

806 (24.3)

2 (poorer than average)

656 (21.0)

703 (21.2)

3 (average)

599 (19.2)

696 (21.0)

Household wealth quintile, No. (%)a

4 (wealthier than average)

602 (19.2)

589 (17.8)

5 (least poor)

540 (17.3)

518 (15.6)

131 (4.1)

81 (2.4)

30.4 (11.8)

30.2 (11.4)

16-19

1312 (16.1)

1227 (14.5)

20-29

3312 (40.5)

3556 (42.1)

30-39

2113 (25.9)

2267 (26.8)

40-49

785 (9.6)

788 (9.3)

50-59

363 (4.4)

355 (4.2)

≥60

285 (3.5)

255 (3.0)

4252 (52.5)

4399 (52.6)

Death in household in year preceding enumeration, No. (%)
Individual Characteristics (Adults Only)
Age, mean (SD), y
Age group, y, No. (%)

Male, No. (%)b
Marital status, No. (%)c
Married or cohabiting

5031 (62.8)

5293 (64.4)

Never married

2441 (30.5)

2403 (29.2)

535 (6.7)

524 (6.4)

378 (4.7)

373 (4.5)

Widowed, separated, or divorced
d

Ever lost a spouse, No. (%)

Abbreviation: MSCE: Malawi
secondary certificate of education.
a

Missing values: home group: 86,
facility group: 85.

b

Missing values: home group: 7,
facility group: 79.

c

Missing values: home group: 163,
facility group: 228.

d

Missing values: home group: 180,
facility group: 224.

e

Missing values: home group: 197,
facility group: 149.

Highest level of education, No. (%)e
No schooling

217 (2.7)

237 (2.9)

Primary

3168 (39.7)

3214 (38.7)

Secondary, no MSCE

2389 (30.0)

2863 (34.5)

Secondary with MSCE

1564 (19.6)

1465 (17.6)

635 (8.0)

520 (6.3)

Higher

months; 95% CI, 23.7-83.4), although not significant (incidence rate ratio [IRR], 1.18; 95% CI, 0.67-2.10). Adjusting for
risk factors had little effect (adjusted IRR, 1.18; 95% CI, 0.622.25).
There were 201 ART initiators (82.4% of all ART initiations and 91.0% of initiators who returned for a subsequent
clinic appointment) who completed the adherence questionnaire 2 to 4 weeks after ART initiation, 145 (59.4% of all ART
initiators and 82.9% of individuals retained in care) who completed the questionnaire at 3 months, and 119 (48.8% of all ART
initiators and 67.2% of individuals retained in care) who completed questionnaires at 6 months. Overall, of those with data
available, 19 of 164 (11.6%) and 3 of 60 (5.0%) ART initiators in
the home and facility groups, respectively, self-reported missing at least 1 dose of ART in the past 4 days at any assessment
point (P = .14).
376

Cost Analysis
The total cost of the home-based ART service was US
$20 005.24 (45 809.16 international dollars) (eTable 2 in the
Supplement). The average cost per participant assessed was
US $97.11 (222.37 international dollars), and the average cost
per participant who initiated ART through the home service
was US $172.46 (394.91 international dollars).

Discussion
The main finding of this cluster randomized trial was that population-level ART initiations were significantly increased (RR,
2.94; 95% CI, 2.10-4.12) by availability of home initiation of care.
To our knowledge, this is the first study to investigate the effects of a comprehensive home-based HIV testing, eligibility
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Table 2. Primary and Secondary Trial End Pointsa

No./Total
No.
Primary trial outcome:
ART initiations
Unadjustedb

181/8194c

Home Group
% or Rate per 1000
Person-Months
(95% CI)

No./Total
No.

2.2%

Facility Group
% or Rate per 1000
Person-Months
(95% CI)

63/8466

0.7%

Adjusted
Secondary trial
outcomes
HIV self-tests
Reporting of HIV
positive self-test
results
Loss from ART if
initiated ART
Unadjusted

P Value

k0

2.94 (2.10-4.12)

<.001

.15

2.44 (1.61-3.68)

<.001

5287/8194

64.9%

4433/8466

52.7%

1.23 (0.96-1.58)

.10

.23

490/8194

6.0%

278/8466

3.3%

1.86 (1.16-2.97)

.006

.50

52/181

63.4 (42.7-84.1)

15/63

53.5 (23.7-83.4)

1.18 (0.67-2.10)

.52

1.18 (0.62-2.25)

.57

Adjusted

Unadjusted rates of loss from ART among ART initiators were compared using
the t test, with the rate ratio calculated as the ratio of cluster-averaged means.
The analysis was adjusted for sex, age, pregnancy status, WHO clinical stage
(1/2 or 3/4), and CD4 cell count strata (>350/μL, 201-350/μL, ⱕ200/μL, or
missing [n = 69]) at ART initiation using a Poisson regression model to
estimate cluster-specific prevalence of covariates (rate residuals), which were
compared using the t test with the rate ratio calculated as the ratio of
cluster-averaged rate residuals. For this adjusted analysis, 95% CIs and
P values were calculated from the cluster-specific residuals based on the
t distribution and using a Taylor approximation to estimate the standard error
of the log rate ratio. Three individuals who had missing data for WHO clinical
stage were excluded from this adjusted analysis.

Abbreviations: ART, antiretroviral therapy; k0, intracluster coefficient of
variation in facility group; WHO, World Health Organization.
For ART initiation, HIV self-tests, and reporting of positive HIV self-test results,
denominators are total number of adult residents. For loss from ART,
denominator is all adult cluster residents who initiated ART (regardless of site
of HIV testing, or site of ART initiation) during first 6 months of HIV self-testing
availability. Unadjusted proportions of adult residents initiating ART, taking
HIV self-testing kits, and reporting positive HIV self-testing results were
compared using the t test with the risk ratio calculated as the ratio of
cluster-averaged means. Ninety-five percent CIs were calculated based on the
t distribution and using a Taylor approximation to estimate the standard error
of the log risk ratio. The analysis was adjusted for reported household death in
the previous year using a logistic regression model to estimate cluster-specific
predicted prevalence of the outcome (risk residuals), which were compared
using the t test with the risk ratio calculated as the ratio of cluster-averaged
risk residuals. For this adjusted analysis, 95% CIs and P values were calculated
from the cluster-specific residuals based on the t distribution and using a
Taylor approximation to estimate the standard error of the log risk ratio.

assessment, and treatment initiation strategy. The uptake of
HIV self-testing during the first 6 months of availability was
high in both groups (58% overall). At a time when universal
test and treat approaches to controlling the HIV epidemic are
being considered,4 home initiation of HIV care shows high
promise as a simple strategy to improve uptake of ART when
HIV self-testing is carried out at home.
The absolute difference between groups was 1.5%
(2.2% − 0.7%) or, assuming adult HIV prevalence was 18.5%
in both groups10 and 76% of adults eligible for ART under
2010 WHO guidelines were taking ART at baseline, 1 an
additional 7.9 per 100 HIV-infected adult residents (181/
[8194 × 18.5%] − 63/[8466 × 18.5%]) and 33.0 per 100 ARTeligible HIV-infected adults (181/[8194 × 18.5% × 24%] − (63/
[8466 × 18.5% × 24%]) initiated ART when both HIV selftesting and home initiation of HIV care were offered
(detailed calculations in eTable 3 in the Supplement). We
attribute this increase to removal of existing barriers to initial linkage to ART, including mistrust of routine clinicbased services and the intense pressure of time related to
extreme poverty.13,25 Reassuringly, offering the option of
home initiation of HIV care did not simply shift ART initiations from health facilities to home: the rate of facility ART
initiations was maintained between groups, while home initiations provided extra numbers.

b

Includes all ART initiations among cluster resident adults during the first 6
months of HIV self-testing availability, regardless of site of ART initiation
(home or facility).

c

Of the 181 residents initiating ART in the home group, 116 (64.0%) initiated at
home and 65 (36%) initiated at 1 of the 3 health facilities.

Figure 3. Cluster Resident ART Initiations During 6 Months
of HIV Self-testing Availability
0.60
Home group (n = 8194)

Adult Residents Initiating ART, %

a

Risk or Rate
Ratio
(95% CI)

0.50

Facility group (n = 8466)

0.40
0.30
0.20
0.10
0
1

2

3

4

5

6

Month of HIV Self-testing Availability

ART indicates antiretroviral therapy.

Although HIV self-testing has been available for more than
20 years,26 it has only recently been considered for use in national HIV testing programs.27 Following US Food and Drug Administration approval for over-the-counter sale of an oral HIV
self-test kit in 2012,28 and 2 pilot studies from Kenya29 and
Malawi10 showing high acceptability and uptake, there has been
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renewed interest in HIV self-testing as a strategy for complementing existing HIV testing services.27 Advantages of HIV selftesting include increased convenience and confidentiality compared with facility-based HIV testing.10
Economic analysis found the cost of home assessment per
participant to be US $97.11 (222.37 international dollars) and the
cost per individual initiated with ART to be US $172.46 (394.91
international dollars). This compares favorably with community-based HIV testing programs (US $7.77-$126.48 per individual tested)11 and the annual costs of providing ART in facilities (US $857.84-$1165.47). 30 Patient costs were not
considered in this analysis. However, home initiation of care
will likely have savings for individuals who would otherwise
incur substantial transport and opportunity costs. The costs
of the HIV self-testing service, costs of facility-based initiation of care, and the differences in downstream management
costs were not considered. The home-based service identified participants at significantly higher median CD4 cell counts,
which will likely affect cost-effectiveness through prolonged
survival,31 reduced early HIV management costs,32 and increased lifetime HIV treatment costs.
Loss from ART over 6 months was worse in the home group
than in the facility group, although the differences were not
statistically significant, and overall numbers of initiators were
small, limiting power to identify anything other than large differences. Pooled across study groups, 72.5% of ART initiators
were still taking ART at 6 months. This is below national HIV
program estimates for Malawi (80% retained at 12 months33),
although still within the range seen in other programs.34 The
study setting, with recruitment from urban slums, may have
led to inclusion of a greater proportion of highly mobile individuals compared with other areas of the country. The trend
toward poorer outcomes among ART initiators in the home
group means that careful monitoring and treatment support
should be provided for home ART initiators in future studies
to avoid losing the initial population benefits of home ART initiation.
Perceived lack of confidentiality (which could be more pronounced in smaller or rural communities) has been cited as a
potential barrier to uptake when HIV interventions are offered in the home, although in a previous trial of home continuation of ART after facility initiation, dropout due to stigma
was extremely uncommon.15 We overcame these potential dif-
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ficulties by developing a partnership with the community
(through volunteer counselors and community representative groups) and with participants by giving pretest information about the potential advantages and disadvantages of home
initiation of HIV care. Regular meetings were held with community stakeholders where concerns could be raised and addressed. No incentives (financial or otherwise) were provided to participants or providers.
Limitations of the study include the need to use all adult
cluster residents (not people living with HIV or ART-eligible
adults) as our denominator. This reflects the lack of available
cluster-level HIV prevalence and CD4 cell count data. However, ART initiation remained statistically significantly
increased in the home group after adjusting for household
mortality in the previous year, which could have been
indicative of differences in HIV prevalence or ART coverage
between study groups. To maintain privacy and confidentiality, individual HIV self-testing participants were not followed up as a cohort; reporting results was optional and not
required. Therefore, we cannot estimate overall linkage into
care after positive HIV self-testing or examine any given step
of the HIV care pathway. Total numbers of ART initiations
were small, meaning that larger studies are required to fully
evaluate the possible trends toward worse retention of ART
in the home initiation group. Initiators of ART were followed
up for only a short period (6 months) and default from ART
was not followed up by active tracing. Clinical outcomes of
ART initiators (including causes of death) were not assessed
at 6 months. Because HIV self-testing was implemented
through neighborhood volunteers living close to participants, home initiation of HIV care was a highly feasible
option in this situation and may not apply to other models of
HIV self-testing delivery. Other models for encouraging linkage may need to be developed and ideally directly compared
for effectiveness.

Conclusions
Among Malawian adults offered HIV self-testing, optional
home initiation of care compared with standard HIV care resulted in a significant increase in the proportion of adults initiating ART.

Hygiene and Tropical Medicine, London, United
Kingdom (Butterworth, Corbett); Department of
Medicine, College of Medicine, University of
Malawi, Blantyre, Malawi (van Oosterhout);
Dignitas International, Zomba, Malawi
(van Oosterhout).
Author Contributions: Dr MacPherson had full
access to all of the data in the study and takes
responsibility for the integrity of the data and the
accuracy of the data analysis.
Study concept and design: MacPherson, Lalloo,
Makombe, Desmond, Squire, Corbett.
Acquisition, analysis, or interpretation of data:
MacPherson, Lalloo, Webb, Maheswaran, Choko,
Butterworth, van Oosterhout, Thindwa, Hayes,
Corbett.

Drafting of the manuscript: MacPherson, Lalloo,
Maheswaran.
Critical revision of the manuscript for important
intellectual content: MacPherson, Lalloo, Webb,
Maheswaran, Choko, Makombe, Butterworth,
van Oosterhout, Desmond, Thindwa, Squire, Hayes,
Corbett.
Statistical analysis: MacPherson, Webb,
Maheswaran, Choko, Hayes.
Obtained funding: MacPherson, Corbett.
Administrative, technical, or material support:
Maheswaran, Makombe, Butterworth,
van Oosterhout, Desmond, Thindwa, Corbett.
Study supervision: Lalloo, Squire, Corbett.
Conflict of Interest Disclosures: All authors have
completed and submitted the ICMJE Form for

JAMA July 23/30, 2014 Volume 312, Number 4

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: by a London Sch of Hygiene & Tropical Medicine User on 01/19/2018

jama.com

HIV Self-testing and Antiretroviral Therapy in Malawi

Disclosure of Potential Conflicts of Interest.
Dr Squire reported having received grants from the
US Agency for International Development and
Norwegian Heart and Lung Patient Organisation.
Dr Hayes reported having received grant funding
for his research group from the Medical Research
Council. No other disclosures were reported.
Funding/Support: This work was supported in part
by grants from the Wellcome Trust (WT089673,
P.M. and WT097973, H.M.) and a Wellcome Trust
Senior Research Fellowship in Clinical Science
(WT091769, E.L.C.).
Role of the Sponsor: The funders had no role in the
design and conduct of the study; collection,
management, analysis, and interpretation of the
data; preparation, review, or approval of the
manuscript; and decision to submit the manuscript
for publication.
Previous Presentation: Data on baseline
characteristics, ART initiation, uptake of HIV selftesting, and HIV self-testing results were presented
in an abstract (No. 95LB) at the 20th Conference on
Retroviruses and Opportunistic Infections; Atlanta,
Georgia; March 5, 2013.
Additional Contributions: We thank the
community members who participated in the study
and the patients and staff at Ndirande Health
Centre, Chilomoni Health Centre, and Queen
Elizabeth Central Hospital Blantyre. Blantyre
District Health Office and the HIV Department of
the Ministry of Health of Malawi provided
invaluable technical support. Participants, patients,
routine facility staff, and offices were not
compensated for their contributions.
REFERENCES
1. UNAIDS report on the global AIDS epidemic
2013. http://www.unaids.org/en/media/unaids
/contentassets/documents/epidemiology/2013
/gr2013/unaids_global_report_2013_en.pdf.
Accessed June 27, 2013.
2. Cohen MS, Chen YQ, McCauley M, et al; HPTN
052 Study Team. Prevention of HIV-1 infection with
early antiretroviral therapy. N Engl J Med. 2011;365
(6):493-505.
3. Tanser F, Bärnighausen T, Grapsa E, Zaidi J,
Newell ML. High coverage of ART associated with
decline in risk of HIV acquisition in rural
KwaZulu-Natal, South Africa. Science. 2013;339
(6122):966-971.
4. Granich RM, Gilks CF, Dye C, De Cock KM,
Williams BG. Universal voluntary HIV testing with
immediate antiretroviral therapy as a strategy for
elimination of HIV transmission: a mathematical
model. Lancet. 2009;373(9657):48-57.
5. Eaton JW, Johnson LF, Salomon JA, et al. HIV
treatment as prevention: systematic comparison of
mathematical models of the potential impact of
antiretroviral therapy on HIV incidence in South
Africa. PLoS Med. 2012;9(7):e1001245.

Original Investigation Research

the continuum of care for people living with HIV
infection in sub-Saharan Africa: a systematic review.
J Int AIDS Soc. 2012;15(2):17383.

self-reported adherence with the ACTG Adherence
Questionnaire: a cross-protocol analysis. J Acquir
Immune Defic Syndr. 2007;46(4):402-409.

8. Mugglin C, Estill J, Wandeler G, et al; IeDEA
Southern Africa. Loss to programme between HIV
diagnosis and initiation of antiretroviral therapy in
sub-Saharan Africa: systematic review and
meta-analysis. Trop Med Int Health. 2012;17(12):
1509-1520.

22. Campbell MK, Piaggio G, Elbourne DR, Altman
DG; CONSORT Group. Consort 2010 statement:
extension to cluster randomised trials. BMJ. 2012;
345:e5661.

9. Rosen S, Fox MP. Retention in HIV care between
testing and treatment in sub-Saharan Africa:
a systematic review. PLoS Med. 2011;8(7):e1001056.
10. Choko AT, Desmond N, Webb EL, et al. The
uptake and accuracy of oral kits for HIV self-testing
in high HIV prevalence setting: a cross-sectional
feasibility study in Blantyre, Malawi. PLoS Med.
2011;8(10):e1001102.
11. Suthar AB, Ford N, Bachanas PJ, et al. Towards
universal voluntary HIV testing and counselling:
a systematic review and meta-analysis of
community-based approaches. PLoS Med. 2013;10
(8):e1001496.
12. Report on the first international symposium on
self-testing for HIV: the legal, ethical, gender,
human rights, and public health implications of
self-testing scale-up. World Health Organization.
http://www.who.int/hiv/pub/vct/self_test/en/.
Accessed June 27, 2014.
13. Govindasamy D, Ford N, Kranzer K. Risk factors,
barriers and facilitators for linkage to antiretroviral
therapy care: a systematic review. AIDS. 2012;26
(16):2059-2067.
14. MacPherson P, MacPherson EE, Mwale D, et al.
Barriers and facilitators to linkage to ART in primary
care: a qualitative study of patients and providers in
Blantyre, Malawi. J Int AIDS Soc. 2012;15(2):18020.
15. Jaffar S, Amuron B, Foster S, et al; Jinja Trial
Team. Rates of virological failure in patients treated
in a home-based versus a facility-based HIV-care
model in Jinja, southeast Uganda:
a cluster-randomised equivalence trial. Lancet.
2009;374(9707):2080-2089.
16. Corbett E. Intensified HIV/TB prevention linking
home-based HIV testing, including the option of
self-testing, with HIV care: a cluster-randomised
trial in Blantyre, Malawi. http://www.controlledtrials.com/ISRCTN02004005/ISRCTN02004005.
Accessed May 20, 2013.
17. Hayes RJ, Moulton LH. Cluster Randomised
Trials. Boca Raton, Florida: CRC Press; 2009.
18. Israel BA, Schulz AJ, Parker EA, Becker AB.
Review of community-based research: assessing
partnership approaches to improve public health.
Annu Rev Public Health. 1998;19(1):173-202.
19. Ministry of Health. Clinical Management of HIV
in Children and Adults. Lilongwe; Malawi Ministry of
Health; 2011.

6. Staveteig S, Wang S, Head S, Bradley S, Nybro E.
Demographic Patterns of HIV Testing Uptake in
Sub-Saharan Africa: DHS Comparative Reports No.
30. Calverton, Maryland: ICF International; 2013.

20. MacPherson P, Choko AT, Webb EL, et al.
Development and validation of a global positioning
system-based “map book” system for categorizing
cluster residency status of community members
living in high-density urban slums in Blantyre,
Malawi. Am J Epidemiol. 2013;177(10):1143-1147.

7. Kranzer K, Govindasamy D, Ford N, Johnston V,
Lawn SD. Quantifying and addressing losses along

21. Reynolds NR, Sun J, Nagaraja HN, Gifford AL,
Wu AW, Chesney MA. Optimizing measurement of

jama.com

23. Retention in HIV programmes: defining the
challenges and identifying solutions: meeting
report, 13-15 September 2011. World Health
Organization. http://apps.who.int/iris/handle
/10665/44878. Accessed June 27, 2014.
24. Johns B, Baltussen R, Hutubessy R. Programme
costs in the economic evaluation of health
interventions. Cost Eff Resour Alloc. 2003;1(1):1.
25. MacPherson P, Corbett EL, Makombe SD, et al.
Determinants and consequences of failure of
linkage to antiretroviral therapy at primary care
level in Blantyre, Malawi: a prospective cohort
study. PLoS One. 2012;7(9):e44794.
26. Napierala Mavedzenge S, Baggaley R, Corbett
EL. A review of self-testing for HIV: research and
policy priorities in a new era of HIV prevention. Clin
Infect Dis. 2013;57(1):126-138.
27. Pant Pai N, Sharma J, Shivkumar S, et al.
Supervised and unsupervised self-testing for HIV in
high- and low-risk populations: a systematic review.
PLoS Med. 2013;10(4):e1001414.
28. Testing for HIV. US Food and Drug
Administration. http://www.fda.gov
/biologicsbloodvaccines/safetyavailability
/hivhometestkits/ucm126460.htm. Accessed May
22, 2013.
29. Kalibala S, Tun W, Muraah W, Cherutich P,
Oweya E, Oluoch P. Knowing myself first: feasibility
of self-testing among health workers in Kenya.
Population Council. http://www.popcouncil.org
/uploads/pdfs/2011HIV_KenyaHWSelfTesting.pdf.
Accessed May 20, 2013.
30. Menzies NA, Berruti AA, Berzon R, et al. The
cost of providing comprehensive HIV treatment in
PEPFAR-supported programs. AIDS. 2011;25(14):
1753-1760.
31. Sterne JA, May M, Costagliola D, et al; When To
Start Consortium. Timing of initiation of
antiretroviral therapy in AIDS-free HIV-1-infected
patients: a collaborative analysis of 18 HIV cohort
studies. Lancet. 2009;373(9672):1352-1363.
32. Leisegang R, Cleary S, Hislop M, et al. Early and
late direct costs in a Southern African antiretroviral
treatment programme: a retrospective cohort
analysis. PLoS Med. 2009;6(12):e1000189.
33. Ministry of Health. Integrated HIV Programme
Report October to December 2012. Lilongwe; Malawi
Ministry of Health; 2012.
34. Fox MP, Rosen S. Patient retention in
antiretroviral therapy programs up to three years
on treatment in sub-Saharan Africa, 2007-2009:
systematic review. Trop Med Int Health. 2010;15
(suppl 1):1-15.

JAMA July 23/30, 2014 Volume 312, Number 4

Copyright 2014 American Medical Association. All rights reserved.

Downloaded From: by a London Sch of Hygiene & Tropical Medicine User on 01/19/2018

379

