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Abstract. Among tuberculosis patients, timely diagnosis of human immunodeficiency virus (HIV) co-infection and
early antiretroviral treatment are crucial, but are hampered by a myriad of individual and structural barriers. Community-
based models to provide counseling and rapid HIV testing are few but offer promise. During November 2009–April 2010,
community health workers offered and performed HIV counseling and testing by using the OraQuick Rapid HIV-1/2
Antibody Test to new tuberculosis cases in 22 Ministry of Health establishments and their household contacts (n = 130)
in Lima, Peru. Refusal of HIV testing or study participation was low (4.7%). Intervention strengths included community-
based approach with participant preference for testing site, use of a rapid, non-invasive test, and accompaniment to
facilitate HIV care and family disclosure. We will expand the intervention under programmatic auspices for rapid
community-based testing for new tuberculosis cases in high incidence establishments. Other potential target populations
include contacts of HIV-positive persons and pregnant women.

INTRODUCTION

Tuberculosis (TB) control remains a challenge1 in part
because of the convergence of infection with human immuno-
deficiency virus (HIV) and TB in countries with endemic
TB.2,3 Tuberculosis is currently the leading cause of death
among HIV-positive patients worldwide,1 with excess mor-
bidity and mortality among co-infected individuals compared
with HIV-negative TB cases and HIV-positive persons with-
out active TB.4–9 Among co-infected persons, early HIV diag-
nosis is critical not only to ensure timely initiation of highly
active antiretroviral therapy (HAART), but also to guide
decisions about TB treatment regimens10–14 and to prevent
further spread of infection. If one considers that the largest
proportion of TB-related mortality occurs within the first
two months of treatment, delays in HAART initiation can lead
to worsening of illness and death.15

The Stop TB Working Group of the World Health Orga-
nization recommends that HIV testing and counseling be
offered to all TB patients worldwide.1 However, in many
resource-poor settings, a myriad of factors impede the imple-
mentation of these guidelines. A recent study based on inter-
views with community health workers (CHWs) and program
managers in the Free State Province of South Africa, where
testing of TB patients was low (46%) despite a 73% co-infection
rate, identified individual factors and delivery-related factors.16

Individual factors included fear of HIV/acquired immuno-
deficiency syndrome (AIDS), TB-HIV co-infection, death,
stigma, and perceived lack of confidentiality of HIV test results
as impeding factors to testing. Delivery-related factors included
staff shortages and high workload, and poor infrastructure to
encourage testing and address barriers.16 A study in Uganda
using qualitative data from patients and providers described
the following barriers to universal HIV testing for TB patients:
poor TB-HIV planning, coordination and leadership; inade-

quate provider knowledge, limited TB-HIV inter-clinic referral;
high costs of services; and provider shortages amidst high
patient loads.17 Aversion to traditional HIV testing caused by
invasiveness of blood draws, fears of needles and/or blood,
and lack of same-day results also negatively influence a person’s
decision to be tested.18

To address these challenges, strategies such as opt-out HIV
counseling and testing using traditional testing methods by
TB nurses in clinics have shown promise. In one study, this
strategy was shown to significantly increase testing uptake
(20.2% among intervention clinics versus 6.5% among control
clinics; P = 0.009) in South Africa.19 However, in this study,
most persons remained untested (79.3%) because TB staff
failed to offer counseling. A similar approach of opt-out HIV
testing in Zambia was somewhat more successful, but still
low with HIV testing in 50% of TB patients.20

Rapid testing methods have also been shown to increase the
number non-TB patients tested at point-of-care centers (e.g., as
part of routine care, during urgent care or emergency depart-
ment visits, and during labor) in resource-rich settings.21,22

Community-based models have been shown to extend the
reach of rapid testing by targeting at-risk (e.g., drug users,
homosexual and bisexual populations, and/or commercial sex
workers) and hard to access populations.23–25 In a variety of
resource-rich community settings, offering these services in
mobile units has increased the rates of testing uptake among
high-risk populations26,27 and the percentage of people
receiving results along with post-test counseling.28 In a study
conducted in Spain, the use of free rapid testing in urban areas
identified a high (23.5%) HIV prevalence among men from
Latin America who had not completed elementary school, a
group that may be less likely to receive testing at a health
clinic. However, one drawback was the inability to ensure
confirmatory testing for 16.4% of persons with positive rapid
test results.26 In another study, Seña and others provided
home-based rapid oral HIV testing and pre-test counseling
to 55.2% of 315 eligible Latino residents who used trained
health promoters. However, of the 171 tests conducted, none
of the results were positive for HIV; thus, it is unclear how
confirmatory testing and referral would have worked.29
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Data on community-based models using rapid test methods
in resource-poor settings are limited and report mixed out-
comes, but show promise. In an exploratory study, Baiden
and others asked 403 persons in rural Ghana about HIV
stigma and potential acceptance of home-based rapid HIV
testing and the role of CHWs as counselors and/or rapid test
givers. They reported that home-based voluntary counseling
and testing performed by CHWs would be widely accepted
(98.7%) and pointed to greater empathy and reach/familiarity
offered by CHWs as key strengths.30 Lahuerta and others
offered rapid blood-based finger prick HIV tests in Guatemala
at sites identified by the community as frequented by trans-
gender people, sex workers, and men who have sex with
men (MSM) and compared data with tests given with similar
protocols in sexually transmitted infection clinics. Of those
tested, MSM tested in the mobile units were significantly less
likely to have received a prior HIV test than those tested in
the clinic, indicating community outreach testing reaches
those more high-risk individuals who are less likely to seek
formal clinical services.31 However, only 42% of HIV reactive
mobile testers received their confirmatory results, compared
with 65% at the health clinic. One challenge for community
testing especially in resource-poor settings, as demonstrated
by this study, is ensuring that confirmatory test results are
discussed with patients, and that those who are confirmed
positive connect with formal HIV services. The study of
Lahuerta and others31 did not report rate of lost-to-follow-up,
but recognized their inability to connect positive patients with
the health system as a major shortcoming.
This finding might be a shortcoming for another study in

Malawi that used non-laboratory health personnel to perform
blood-based rapid testing on 10,819 participants using door-
to-door recruitment that referred 815 HIV-positive patients
to HIV services, but have no information about whether these
patients made or attended a single appointment.32 Angotti
and others explored retrieval of testing results in their com-
parative study in which testing was delivered by trained coun-
selors in rural Malawi. In 2004, oral tests were offered in a
tented public area and required participants to return several
weeks later for results; in 2006, rapid finger prick tests were
offered at the participant’s choice of location, including
home-based testing. In 2004, 91% of participants agreed to
be tested, of whom 70% received their results. In 2006, 92%
agreed to be tested and 98% received their results. Whether
HIV-positive persons were able to connect with HIV services
was not described.33

A third study in an island community on Lake Malawi
offered rapid blood-based HIV testing and counseling to
1,030 adults and their spouses to determine whether the home-
based provision of HIV testing and counseling had the poten-
tial to reduce socioeconomic-based HIV testing inequalities
as compared with site-based testing. Facility-based HIV test-
ing was available at no charge on the island. After successfully
testing 582 participants in their homes and gathering income
data, investigators discovered participants in the lower income
quartile were 1.6 times more likely to accept a home-based test
than the upper third quartiles. When the team controlled for
sexual risk behavior and co-factors for HIV infection, the cor-
relation grew stronger, suggesting that testing location choice
may be essential to reaching the poorest fraction of society.25

In many resource-poor settings reaching high-risk popu-
lations less likely to attend clinics or hospitals, returning for

test results and confirmatory testing, and initiating HAART
are all major challenges to improving HIV/TB co-infection
outcomes.34 Studies indicate that CHWs may be effective in
addressing all these challenges.
Since 1998, Partners InHealth has usedCHWs to provide TB

care to patients in their homes in rural Haiti.35 This community-
based model was expanded to Peru in 1994 to provide directly
observed therapy (DOT) and follow-up to multidrug-resistant
TB patients.36,37 As of 2006, DOT and follow-up has been
extended to TB-HIV co-infected patients in Lima.38

This report describes a pilot study in which trained CHWs
offered home-based oral rapid HIV testing along with pre-test
and post-test counseling to TB patients, followed by accom-
paniment to ensure confirmatory testing and follow-up HIV
services. The aims of this strategy included 1) increasing HIV
testing among TB patients by promoting a patient-centered
approach in which CHWs provided non-invasive testing and
communication of results during the same encounter; 2) task-
shifting testing to CHWs to relieve clinic-based health pro-
fessionals of this function; and 3) providing accompaniment
to those diagnosed with HIV to ensure confirmatory testing,
facilitating disclosure and assisting with the establishment of
HIV care.16 To our knowledge, this is the first study in a
resource-poor setting using CHWs to perform community-
based rapid HIV testing to TB patients.

METHODS

Study setting and routine care. In Peru, where the DOTS
strategy for TB worked to curb the incidence of TB in the
1990s, universal HIV testing of TB-infected patients remains
elusive. In 2009, the Joint United Nations Program on HIV/
AIDS (UNAIDS) and the World Health Organization esti-
mated approximately 75,000 cases of HIV in Peru, with Lima
and Callao containing 73% of the total cases.39 Since the
introduction of government-sponsored HAART in 2004,
TB/HIV co-infection rates have decreased, and although there
are no recent data, co-infection rates are believed to have
remained stable since 2006.40

Testing for HIV typically occurs at health centers per
Ministry of Health standards. Tuberculosis providers recom-
mend HIV testing to all new patients and inform the partic-
ipant when and where voluntary counseling and testing is
offered (usually in the same health center). At the center, a
trained healthcare professional provides counseling and offers
free HIV testing. Verbal informed consent for HIV testing is
obtained by using a standardized protocol in which a sum-
mary of testing procedures, risks, and benefits is read to the
patient, any questions or concerns are addressed, and the
patient is asked to verbally confirm whether he or she wishes
to pursue testing. The participant is allowed to accept or
decline testing.
For initial screening for HIV, laboratories at Ministry of

Health establishments perform enzyme-linked immunosor-
bent assay (ELISA) on blood. If testing occurs, the patient
is given an appointment to return for results and post-test
counseling. For positive results, a nurse helps the patient
arrange for confirmatory HIV testing by using immunofluo-
rescence testing at the closest clinic. If confirmed positive,
the patient is given a referral to HIV services, and instructed
to arrange an appointment at the nearest HIV treatment
site. All patients confirmed to be HIV-positive are offered
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psychological counseling and peer support. Screening of con-
tacts at risk of HIV is also recommended.
Study aims. The primary objective of this pilot study was

to assess the feasibility and acceptability of an HIV testing
strategy for new TB patients and their household contacts
by using the rapid oral HIV test administered by CHWs.
Study intervention. During November 2009–April 2010,

three CHWs trained in pre-test/post-test HIV counseling
by Ministry of Health staff and in OraQuick rapid HIV test
procedures by OraSure Technologies, Inc. (Bethlehem, PA)
performed community-based oral rapid HIV testing by using
the OraQuick Rapid HIV-1/2 Antibody Test. Similar to other
rapid tests, OraQuik test provides sensitivity of 98.4–100%
and specificity of 98.3–100%, and has proven its utility in
detecting all HIV subtypes and recombinants common in
developing countries.41 OraQuick was chosen because it deliv-
ered results within 20 minutes, enabling CHWs to incorporate
some HIV education and pre-test counseling, did not require
refrigerated storage, and decreased biohazards related to
using finger prick or needles.
Individuals were eligible for the study if they were starting

TB treatment, had no known HIV diagnosis, had no prior
HIV test during the past six months, and were at least 18 years
old. Incarcerated patients and those unable to obtain informed
consent/assent because of cognitive, emotional, or neurologic
impairment were excluded. In addition, we agreed to enroll
household contacts of TB patients who solicited testing. Our
target enrollment was determined by the number of HIV tests

that could be purchased with available funds, i.e., 100 of which
7 were used for training and quality control.
Persons with TB were consecutively referred to our

community-based team by health care providers in 22 health
centers (chosen because of their high rates of TB). Health
providers introduced patients to our team at the clinic. Patients
were invited to provide informed consent to participate in
the study, although study consent did not require consent to
home visits and/or HIV testing. For those enrolled, CHWs
arranged a follow-up meeting in the home or alternative loca-
tion on the basis of the participant’s preference.
During the home visit, CHWs informed participants of the

purpose for their visit and that they could terminate the visit
at any time. If the participant accepted, CHWs conducted
an interview; delivered counseling per Peruvian Ministry of
Health standards;42 provided details of the test, including
accuracy and follow-up procedures; and offered to perform
OraQuick test free of charge. If CHWs received verbal con-
sent to test, they provided pre-test counseling and then
administered the test, documenting the temperature and start
and end time for the procedure to confirm adherence to test-
ing protocols. During the 20–40 minute delay to achieve a
result, CHWs asked participants with whom they would like
to share results and gave a short educational session on HIV.
After obtaining the result, CHW administered post-counseling
and a structured interview on HIV risk behaviors. Documenta-
tion of test result was given to patients and their TB provider,
upon permission from patient. To tests for possible false results,

Figure 1. Study recruitment and enrollment, Lima, Peru.
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6 patients (6.5% of total rapid tests) were chosen randomly to
receive confirmatory tests at an HIV clinic using an ELISA. Of
these tests, all ELISAs confirmed original rapid test results.
For any positive results, the CHW accompanied participants

to obtain confirmatory HIV testing used by the Ministry of
Health. The HIV-positive patients were encouraged to disclose
their status to a partner, friend, or relative, facilitated by the
same CHW. The CHW also ensured that close contacts (e.g.
sexual partners, children) were tested for HIV. Ethics com-
mittee approval was obtained from Peruvian National Insti-
tute of Health and Brigham and Women’s Hospital, Boston.
Data collection and analysis. Data were collected by using

standardized forms through chart review and interviews on
sociodemographics, TB history, and HIV risk factors (using
a modified version of the Risk Assessment Battery).43,44

We also documented rates of home visits, HIV testing and
counseling (or reason for declining the test), and test results.
For those with positive results, we recorded results and dates
of confirmatory testing, CD4 and viral load, first HIV clinic
visit, and antiretroviral treatment initiation. We calculated
testing uptake (i.e., those who agreed to HIV testing) and
protocol adherence (i.e., delivery of pre-test and post-test
counseling for all those tested and appropriate adherence to
timing and temperature for using the OraQuick test).
Data were entered into an Excel database (Microsoft,

Redmond, WA) and analyzed by using SAS software (SAS
Institute, Cary, NC). We summarized the distributions of
key variables using frequencies and percentages, and means,
medians, standard deviations, and skewness.

RESULTS

The flow diagram represents study recruitment and enroll-
ment (Figure 1). Of 130 referred persons, 17 were deemed
ineligible per study criteria: 16 had received an HIV test
within the past year and one was subsequently found not to
have TB. Six patients could not be enrolled because of factors
beyond study control. Likewise, five refused enrollment (of
whom four stated this was because they did not want HIV
testing). Of the 102 persons enrolled, one person was found
to be ineligible because of prior HIV testing. The remaining
101 persons comprised the cohort for this study. Of these
persons, 94 (93.1%) had TB and 7 (6.9%) were household con-
tacts. Median ± SD age was 30.5 ± 11.5 years. Of 94 persons
with TB cases, 81 (88.0%) were in their first TB treatment
regimen, one had multidrug-resistant TB, and participants were
enrolled a median of 28 days into TB treatment (quartile 1
[Q1]–quartile 3 [Q3] = 11–48) (Table 1).
As shown in Table 2, 56 (60.2%) participants had never

previously been HIV tested. Of these participants, 25 (48.1%)
said they were never offered a test, 20 (38.5%) did not per-
ceive any risk, and seven (13.5%) gave other reasons (two did
not want blood drawn, two could not afford the test, two were
not sure they had HIV, and one did not see the test as a
priority). Although 58 (57.4%) were minimally worried about
possible exposure to HIV, 56 (55.4%) expressed concern
about possibly getting HIV in the future. On the basis of self-
report, drug addiction (26.7%) and alcohol abuse (31.7%)
were common (Table 1), and two (2%) persons were intrave-
nous drug users (IVDU), three (3.0%) persons had a prior
sexually transmitted infection, four (4.0%) persons were sex
workers, and five (5.1%) persons were bisexual, of whom

two were MSM. Sixteen (17.6%) reported sex with more than
two persons in the past six months and regular condom use
was rare (7.2%) (Table 2).
Acceptance of rapid HIV tests among TB patients. Accep-

tance of the test was high among participants: 98 (97.0%)
accepted HIV testing (Table 3). If we considered all eligible
persons (including the 12 persons who did not enroll in
the study), then testing uptake occurred in 98 (87.5%) of
112 persons. Uptake was greater than expected. We had orig-
inally estimated that we would need to enroll 200 patients
to complete our goal of 90 tests, but we achieved the goal
with only 94 enrollees. Because test uptake was greater than
expected, we used conventional methods for six people after
the rapid oral test was used up.
Feasibility of rapid HIV testing under study conditions. The

CHWs had a mean ± SD of 1.95 ± 1.62 encounters per patient.
Thirty persons (29.7%) deferred testing during the first
encounter, usually because of a preference for a different site
(15) or different day (14). Of these persons, 28 (93.3%) were
successfully tested during a follow-up visit. In terms of prefer-
ence for testing site, 54 (58.7%) chose to receive their test in
their health establishment, 31 (33.7%) opted for testing at
home, 3 (3.3%) were tested in a park, and 4 (4.4%) were
tested in another location (i.e., place of work or public place).
All persons gave permission to the CHW to provide a copy

of the test result to the TB Program for their patient chart.
All results were communicated to the health provider of total
participants, including 100% among HIV-positive patients.
Adherence to the testing protocol by CHWs was high. The

CHWs delivered pre-test and post-test counseling to all those

Table 1

Baseline characteristics and treatment history of 101 study participants,
Lima, Peru*

Characteristic Value

Referral criteria
TB patient 94 (93.1)
Household contact 7 (6.9)
Female 41 (40.6)
Age, years 30.5 ± 11.5

Occupation (n = 101)
Unemployed 54 (53.5)
Used/professional 17 (16.8)
Other 30 (29.7)

Education (n = 82)
Did not finish secondary 26 (31.7)
Finished secondary 56 (68.3)

Civil status (n = 97)
Married or living together 38 (39.2)
Single or not living with partner 59 (60.8)

Baseline low BMI (< 18.5 cm/k2) (n = 93) 11 (11.8)
Chronic hepatitis 0 (0)
Drug addiction† 27 (26.7)
Renal insufficiency 0 (0)
Chronic diarrhea 3 (3.0)
Alcohol abuse† 32 (31.7)
Depression 12 (11.9)
Diabetes 3 (3.0)
Seizure disorder 3 (3.0)
Treatment history (n = 92)‡
None 81 (88.0)
Prior 11 (12.0)
Documented MDR-TB (n = 94)‡ 1 (1.1)
Days since first TB diagnosis (n = 94)‡ 28 (11–48)

*Values are no. (%), mean ± SD, or median (quartile 1–quartile 3). TB = tuberculosis;
BMI = body mass index; MDR = multidrug resistant.
† Per patient self-report.
‡ TB cases only.
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who received OraQuick testing. Duration and temperature
for Oraquick testing was appropriately documented in all
cases, resulting in 100% adherence to the OraQuick protocol
(Table 3). The CHWs accompanied persons who had positive
results to ensure optimal care.
Three (3%) of the tested persons were given a diagnosis of

seropositivity by using the OraQuick test. All three partici-
pants were followed-up through HAART initiation. On aver-
age, for these three patients, CHWs facilitated confirmatory
testing within 5 days (Q1–Q3 = 1–7 days), disclosure of their
diagnosis to at least one family member in all cases, referral to

HIV services in 19 days (Q1–Q3 = 7–35 days), and initiation
of HAART in 57 days (Q1–Q3 = 46–57 days).

DISCUSSION

Our study suggests that a strategy in which CHWs adminis-
ter a non-invasive rapid HIV test at patient’s preferred loca-
tion can achieve near-universal screening among high-risk
populations, exceeding HIV screening through conventional
strategies of voluntary counseling and testing at health estab-
lishments.21–23,31 We identified HIV in 3% of our study
cohort, compared with approximately 0.4% (Q1–Q3 = 0.3–
0.5%) among adults ³ 15 years of age nationwide.45 This
relatively high rate suggests that TB patients might represent
an important HIV risk group in this region, and an easily
targetable population for intensive HIV screening campaigns.
Our patient-centered approach and use of a non-invasive

rapid test may have contributed to high uptake of HIV testing.
Many patients who initially declined testing subsequently
accepted testing at a later time and different place. These data
underline the importance of accommodating patient preferences,

Table 2

Prior HIV testing and risk factors for 101 study participants, Lima, Peru*
Characteristic No. (%)

Previously tested for HIV (n = 93)
Ever 37 (39.8)
Never 56 (60.2)

Reason for no prior HIV testing (n = 52)
Never offered 25 (48.1)
No perceived risk 20 (38.5)
Did not want blood drawn 2 (3.8)
Was not sure it was HIV 2 (3.8)
Did not have means to pay 2 (3.8)
When offered it was not a priority 1 (1.9)

Concern you have been exposed to HIV?
Not worried 29 (28.7)
A little worried 29 (28.7)
Somewhat worried 11 (10.9)
Quite worried 25 (24.8)
Very worried 6 (5.9)
No information 1 (1.0)

Concerned you could get HIV/AIDS in the future?
Not worried 7 (6.9)
A little worried 23 (22.8)
Somewhat worried 14 (13.9)
Quite worried 30 (29.7)
Very worried 26 (25.7)
No information 1 (1.0)

Drank more than 4–5 drinks/day at some point in life 37 (36.6)
Intravenous drug use 2 (2.0)
Sexually transmitted infection 3 (3.0)
Sex worker 4 (4.0)
Blood transfusion 0 (0)
Sexual preference (n = 99)
Heterosexual 94 (94.9)
Homosexual 0 (0)
Bisexual (2 MSM) 5 (5.1)

Sex partners (past 6 months) (n = 91)
0 20 (22.0)
1 55 (60.4)
> 2 16 (17.6)

Sex for drugs (n = 98)
Once per month or less 2 (2.0)
Once per week 1 (1.0)
Never 95 (97.0)

Sex while drinking (n = 99)
Once a month or less 16 (16.2)
Several times a month 6 (6.1)
Once a week 4 (4.0)
Never 72 (72.7)
Refuse response 1 (1)

Sex with known HIV-positive person (n = 99) 0 (0)
Contraceptives (current), (n = 98) 16 (16.3)
Condom use (n = 97)
All the time 7 (7.2)
Not all the time 15 (15.5)
Never 75 (77.3)

*HIV = human immunodeficiency virus; AIDS = acquired immunodeficiency syndrome;
MSM = men who have sex with men.

Table 3

Operational characteristics of intervention for 101 study participants,
Lima, Peru*

Characteristic Value

Total no. encounters per participant 1.95 ± 1.62
Site of initial encounter
Health establishment 78 (77.2)
Home 18 (17.8)
Park 2 (2.0)
Other 3 (3.0)

Education on HIV and TB provided 100 (99.0)
Offered HIV testing 101 (100)
Initially declined OraQuik testing 30 (29.7)
Preferred alternative day 14 (46.7)
Preferred alternative testing site 15 (50.0)
At home 9 (60.0)
At health establishment 5 (33.3)
Other site 1 (6.7)
Did not approve of rapid test method 0 (0)
Did not want testing at all 1 (3.3)
Accepted and underwent HIV testing 98 (97.0)
Patients given QUIK (n = 92)

OraQuik counseling pre-test 92 (100)
OraQuik counseling post-test 92 (100)
CHW correctly recorded time and duration of test
(n = 92)

92 (100)

Site of OraQuik test (n = 92)
Health establishment 54 (58.7)
Home 31 (33.7)
Park 3 (3.3)
Other 4 (4.3)

No. household contacts present during OraQuik test (n = 91)
0 60 (65.9)
1 23 (25.3)
³ 2 8 (8.8)

Results communicated to personal contact (n = 49)
Partner 15 (30.7)
Sibling 10 (20.4)
Mother 11 (22.5)
Child 3 (6.1)
Relative or other 5 (10.2)
Friend 1 (2.0)
Rehabilitation center personnel 3 (6.1)
Religious leader 1 (2.0)

Results communicated to health provider (n = 96) 96 (100)

*Values are mean ± SD or no. (%). HIV = human immunodeficiency virus; TB = tubercu-
losis; CHW = community health worker.
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including testing in the place designated by the participant,
administration by a CHW (who was perceived as a trustwor-
thy community member), and use of a free non-invasive test.
Interestingly, more than half of tests were conducted in health
establishments. An alternative strategy could be for health-
care personnel to offer rapid oral testing in the health care
facility, involving CHWs only in cases in which the patient
declined center-based testing, could not be located, or needed
accompaniment through HAART initiation.
In addition, our pilot study demonstrated that community-

based accompaniment if conducted correctly ensures that any
persons who have positive test results for HIV are not lost to
follow-up before receiving HIV care. One key to the study’s
success in this regard is that the field team prioritized patient
follow-up. This follow-up was especially challenging when
patients manifested interest in testing but were not home or
were not in conditions where a confidential test could be
given. In one case, a patient who had a positive rapid test
result told the study team that the patient had received the
confirmatory result, but in a follow-up home visit confessed
that the patient had been to the clinic but became afraid and
left without the results. Patient accompaniment provided an
added benefit throughout the participant’s life in the study.
Barriers to returning for test results, obtaining confirmatory

testing, establishing HIV care, and initiating HAART include
distance to health facilities, poverty (costs associated for
travel to appointments or paying required for follow-up and
treatment), low health literacy (lack of information about
how HIV is transmitted, extended HIV survival rates caused
by improvements in care), fear/stigma, and inadequate health
infrastructure. In our study, CHWs accompanied all test-
positive patients to laboratories for procedures and medical
appointments to ensure successful HAART initiation. Fur-
thermore, CHWs facilitated disclosure to a family member
and provided critical emotional support to the patient and
family member. For all three HIV cases, the disclosure
occurred smoothly without any sign of rejection or conflict
on the part of the family member.
Three serious concerns about CHWs administering rapid

HIV tests that we considered before our pilot study were
stigma, confidentiality, and technical ability to correctly admin-
ister the test.30 All CHWs received prior training on confi-
dentiality and HIV-related stigma, and only approached
participants in areas and at times that were deemed accept-
able. We received no complaints of CHW conduct. In addi-
tion, clear training and procedure protocols, including
documentation of testing procedures and quality control pro-
cedures, enabled us to ensure that CHWs provided quality
counseling and rapid HIV testing in the field. A perfect level
of adherence based on time and temperature documentation
was also achieved.
One potential drawback is that we only offered testing to

TB contacts who spontaneously solicited the test; in that
sense, we were unable to come to conclusive results about
contact testing. No contacts that we tested were found to be
infected with HIV. Because access to household contacts,
including family members and partners, has surfaced as one
of the strengths of home-based HIV testing,46 future studies
should focus contact testing on high-risk household contacts
and include in-depth qualitative data to understand HIV
knowledge and factors influencing testing acceptance. Fur-
thermore, as shown by our population’s self-reported low use

of condoms (77.3% reported never using condoms during
sexual intercourse), future studies and interventions should
also investigate cultural and socioeconomic factors influenc-
ing sexual practices and sexual risk behavior. Where feasible,
a secondary intervention of providing condoms and educating
individuals on appropriate condom use should be offered.
Our results suggest that outreach HIV testing by CHWs

to TB patients by using a non-invasive rapid test in the com-
munity can overcome many barriers to universal HIV testing.
We propose future programmatic application of community-
based OraQuick testing to achieve universal HIV testing of
TB cases in high TB-incidence establishments. We believe
that this model can be replicated in other resource-poor
settings through identification of high TB-incidence estab-
lishments and potential expansion to other hard-to-reach
populations, including contacts of HIV-positive persons, preg-
nant women, and children.
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