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ABSTRACT
Objective Home-based, voluntary counselling and
testing (HBCT) can help scale up early diagnosis. We
aimed to evaluate the acceptance of HBCT for HIV and
syphilis, estimate the prevalence among home-tested
individuals and assess the performance of point-of-care
testing by health staff using dried tube specimens (DTS)
in a remote municipality of the Amazon region.
Methods Community health teams conducted door-todoor outreach in the urban area of São Gabriel da
Cachoeira, Amazonas. HBCT for HIV and syphilis was
offered to all residents aged ≥15 years. To provide an
external quality assurance (EQA) of the healthcare
workers’ (HCW’) ability to perform testing, DTS panels of
reference samples were reconstituted and tested by the
workers.
Results HBCT was offered to 1752 individuals and
accepted by 1501 (85.6%). Those tested had a median
age 32.0 years, 64.4% were women and 85.1% were
indigenous; none were previously tested using a rapid
test. The prevalence of HIV was 0.37% in men and
0.0% in women; the prevalence of syphilis was 1.12%
in men and 2.69% in women. Eleven HCW tested 44
DTS samples for HIV and 44 for syphilis. EQA testing
revealed that workers interpreted 55.8% and 90.7%
of HIV and syphilis reference samples correctly.
Conclusions HBCT was acceptable and successful in
reaching untested individuals. However, there were
concerns with the quality of test performance,
highlighting the need for continual evaluation and
retraining of community HCW. As Brazil scales up HIV
and syphilis testing, our ﬁndings highlight how HBCT
can maximise coverage in similar remote areas and
improve knowledge about prevalence of these infections.
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In the Amazon, gaps in access to healthcare and in
meeting the increasing need for testing challenge
efforts to broaden the testing coverage.
Home-based, voluntary counselling and testing
(HBCT) can be an alternative testing model for
HIV and syphilis to overcome the shortcomings of
an underserved area and reach individuals unaware
of their HIV status.1 The expansion of
point-of-care (POC) testing needs to be coupled
with external quality assurance (EQA) programmes
to ensure reliable test performance.2 In Brazil, a
new approach for POC HIV and syphilis testing

based on dried tube specimens (DTS) is being
scaled up after its feasible application was
demonstrated.3
We evaluated the effectiveness of the introduction of HBCT for HIV and syphilis using rapid
testing together with EQA in a remote municipality
in the Brazilian Amazon. In particular, we described
the acceptability of POC testing for HIV and syphilis, estimated the prevalence of these infections
and evaluated testing performance by health staff
using DTS.

METHODS
Study setting
The study was conducted from December 2011 to
May 2012 in the urban area of the municipality of
São Gabriel da Cachoeira. It is a remote region
only accessible by boat or plane and characterised
by dispersed indigenous settlements.
HBCT was introduced as part of the National
Family Health Program, which operates through
multidisciplinary family health teams at basic
primary healthcare sites. The urban area of the
municipality has four of these teams that cover
93.3% of its population (17 775 inhabitants).

Sampling
To establish the sampling frame, we used the population that was presumed sexually active based on
age (≥15 years) residing within the catchment area
assigned to the four teams (11 399 inhabitants).
The primary sampling unit was the family health
team, and the number of participants in each one
was proportional to the size of their population
covered. Participants were selected randomly from
all community residents by cluster sampling based
on households. Participating households were
selected by simple random sampling from the list
of all households in the community. If nobody
within a household agreed to participate, the
household was replaced also randomly. Anyone
who was sexually active, ≥15 years old and resided
in the community at the time of the household visit
was eligible for inclusion.

Data collection
We trained 11 healthcare workers (HCW
(4 nurses and 7 nurse practitioners)) involved in
testing and EQA. Overall, 41 community health
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agents helped identify households and announced the testing
through a campaign using radio advertisement and leaﬂets. At
each home, they sought permission from the head of household and explained the study. Subjects signed written consent
and received individual or group pretest counselling by the
nurses or nurse practitioners. In a private room, participants
were interviewed using a structured questionnaire, tested and
post-test counselled.

Home-based, voluntary counselling and testing
A nurse practitioner collected samples by a ﬁnger prick and performed HIV testing using the DPP HIV-1/2 rapid test
Bio-Manguinhos (Oswaldo Cruz Foundation, Rio de Janeiro,
Brazil) and syphilis testing using the SD Bioline Syphilis 3.0
(Standard Diagnostics, Kyonggi-do, Korea). Participants received
their results within 15 min and free condoms. Those with a
reactive test result were referred for conﬁrmatory testing and
treatment.

External quality assurance
EQA procedures were performed in May 2012 separately from
the HBCT. HCW involved in testing were provided with a proﬁciency testing panel that included DTS with sera that were well
characterised as positive or negative. DTS was prepared by the
reference laboratory of Fundação Alfredo da Matta in Manaus
according to the method of Parekh et al2 with some modiﬁcations described by Benzaken et al.4 Dried sera were reconstituted with phosphate buffered saline-Tween 20 on site.2
Each HCW evaluated four samples for syphilis and four
samples for HIV, all previously selected at random from their
respective panel. HCW were asked to interpret a sample on the
basis of the intensity of reactivity (strong positive, weak positive,
very weak positive or negative) and to give their ﬁnal interpretation of the results as positive or negative, depending on the
observed reactivity pattern. An invalid result could also be
reported when the rapid test did not show the control line.
Data were collected on a worksheet and were sent to the reference laboratory for scoring. Individualised on-site retraining was
indicated when necessary. Testing personnel responded on the
difﬁculties of rapid test performance and DTS panels’ reconstitution. The quality control system included standard operating
procedures and weekly monitoring visits.

Data analysis
Testing acceptance was deﬁned as undertaking testing together
with counselling and receiving test results at home. To assess the
performance of HCW, their rapid test interpretations on site
were compared against the expected results of the samples prepared by the reference laboratory. We considered an interpretation to be correct when the test result reported by the HCW
(positive or negative) corresponded with the DTS result in the
reference lab. For each test, we calculated kappa coefﬁcient
between the results of the samples tested on site and those
obtained in the reference lab.
The ethical review committee of Fundação de Medicina
Tropical approved the study. A parental informed consent was
not necessary for individuals <18 years of age.

RESULTS
Acceptance of HBCT
The home-based screening team visited 1861 households that
had a total of 1752 potential participants aged ≥15 years. Of
these, 1501 individuals (85.6%) agreed to both HIV and syphilis
testing and received the test results. Non-responders (n=251)
were either not at home at the time of the study visit or refused
to participate. Most (92.3%) preferred individual precounselling.
Median age of participants was 32 years (IQR: 22–47), 535
were men (35.6%) and most (88.9%) were indigenous.

HIV and syphilis prevalence
The prevalence of HIV (n=2) was 0.13% (95% CI 0.02 to
0.48), and in men (n=2) was 0.37% (95% CI 0.05 to 1.34).
HBCT identiﬁed 32 cases of syphilis, 6 in men, 26 in women,
and 2 out of 68 pregnant women. The prevalence of syphilis
was 2.13% (95% CI 1.46% to 2.99%), in men 1.12% (95% CI
0.41% to 2.42%), in women 2.69% (95% CI 1.76% to 3.91%)
and in pregnant women 2.94% (95% CI 0.36% to 10.22%).

External quality assurance
Eleven HCW evaluated four sample (DTS) tubes for HIV and
four DTS for syphilis. Of those, nine (81.8%) interpreted at
least one test result incorrectly for HIV and three (27.3%) did
for syphilis. For each test, 44 DTS were provided to HCW
(table 1). Overall, 24 (54.5%) of the HIV readings and 40
(90.9%) of the syphilis readings were correct, resulting in a
kappa coefﬁcient of 0.34, and of 0.77, respectively. Overall, 16
HIV DTS (43.8%) and 3 syphilis DTS (6.8%) were falsely

Table 1 Results of the DTS-based EQA programme in São Gabriel da Cachoeira, Amazonas
Overview of DTS results from the reference lab
Expected positive result
Result reported by
HCW
HIV
Nurse
Nurse practitioner
Total
Syphilis
Nurse
Nurse practitioner
Total

Expected negative result

Number of
DTS

Reported
positive

Reported
negative (FN)

Reported
invalid

Number of
DTS

Reported
positive (FP)

Reported
negative

Reported
invalid

18
15
33

8 (44.4%)
5 (33.3%)
13 (39.4%)

9 (50.0%)
7 (46.7%)
16 (48.5%)

1 (5.6%)
3 (20.0%)
4 (12.1%)

5
4
11

0 (0.0%)
0 (0.0%)
0 (0.0%)

5 (100%)
4 (100%)
11 (100%)

0 (0.0%)
0 (0.0%)
0 (0.0%)

18
15
33

15 (83.3%)
15 (100%)
30 (90.9%)

3 (16.7%)
0 (0.0%)
3 (9.1%)

0 (0.0%)
0 (0.0%)
0 (0.0%)

6
5
11

1 (16.7%)
0 (0.0%)
1 (9.1%)

5 (83.3%)
5 (100%)
10 (90.9%)

0 (0.0%)
0 (0.0%)
0 (0.0%)

For each test, 11 HCW tested four DTS for HIV and four for syphilis. Expected DTS results from the reference lab and results reported by HCW are shown.
DTS, dried tube specimens; EQA, external quality assurance; FN, false negative; FP, false positive; HCW, healthcare workers.
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reported as negatives (36.4%). For HIV DTS, 7 of which were
very weak positives (43.8%), 6 were weak positives (37.5%) and
3 were strong positive samples (18.7%), whereas for syphilis
DTS all of which were very weak positive samples.
Nurses reported a slightly higher proportion of false
HIV-negative results (50.0%) than nurse practitioners
(46.7%), and all the incorrect readings for syphilis. None of
the HCW reported facing difﬁculties in performing POC
testing or in handling the reconstitution of the DTS for HIV
or syphilis.

DISCUSSION
The study suggests that the testing strategy was very well
received in the community, which might be related to the sensitisation campaign and the involvement of health agents who
were well known by the community.5 Studies from ﬁve African
countries show that 83% of the population accepts HBCT for
HIV.5
HBCT was successful in identifying syphilis cases, especially
among pregnant women. Community screening of 45 226 sexually active indigenous people from the Amazon region showed a
lower syphilis prevalence both overall (1.62%) and in pregnant
women (1.36%) than that in our study.6
The kappa coefﬁcient showed excellent (>0.75) and poor
(<0.40) agreement for syphilis and HIV, respectively. HCW
reported a substantial proportion of false-negative results for
HIV test with very weak positive samples, which were expected
to be up to 5.8% of samples.7 The performance of the HIV kits
might be a source of some misinterpretations. The HIV-1/2
rapid test Bio-Manguinhos showed 99.3% sensitivity and 100%
speciﬁcity, and HCW classiﬁed only 36.0% of DTS panel
samples correctly.8
False-negative results occurred even though HCW considered
both POC testing and DTS easy to use, which suggests the need
for remedial actions to improve testing performance.3 These
actions may include closer examination of testing practices,
record keeping, refresher training and periodic supervisory site
visits.4 9 Results reported by nurse practitioners were more
often correctly interpreted than those reported by nurses, most
likely due to practitioners being more experienced with malaria
and dengue rapid tests.10
The main study limitations are that we did not address unintended consequences of HBCT, and that the study does not
provide a useful estimate of HIV prevalence due to challenges
observed with test performance for HIV.
Our ﬁndings highlight how HBCT can maximise testing
coverage and can be used as a tool to improve baseline prevalence data of both infections in remote areas with similar
characteristics. HBCT could also be integrated with tuberculosis
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and malaria community programmes. However, efforts should
be made to ensure the quality of test performance.
Handling editor Jackie A Cassell
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