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Abstract Home-based HIV testing and counseling (HBTC)
has the potential to increase access to HIV testing. However,
the extent to which HBTC programs successfully link
HIV-positive individuals into clinical care remains unclear.
To determine factors associated with early enrollment in
HIV clinical care, adult residents (aged >13 years) in the
Health and Demographic Surveillance System in Kisumu,
Kenya were offered HBTC. All HIV-positive residents were
referred to nearby HIV clinical care centers. Two to four
months after HBTC, peer educators conducted home visits
to consenting HIV-positive residents. Overall, 9,895 (82 %)
of 12,035 residents accepted HBTC; 1,087 (11 %) were
HIV-positive; and 737 (68 %) received home visits. Of
those receiving home visits, 42 % reported HIV care
attendance. Factors associated with care attendance inclu-
ded: having disclosed, living with someone attending HIV
care, and wanting to seek care after diagnosis. Residents
who reported their current health as excellent or who
doubted their HBTC result were less likely to report care
attendance. While findings indicate that HBTC was well-
received in this setting, less than half of HIV-positive indi-
viduals reported current care attendance. Identification of
effective strategies to increase early enrollment and retention
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in HIV clinical care is critical and will require coordination
between testing and treatment program staff and systems.

Keywords HIV/AIDS - HIV testing and counseling -
Antiretroviral therapy - Kenya

Introduction

In Kenya, an East African country of 38.8 million people,
an estimated 6.3 % of adults are living with HIV [1]. HIV
prevalence is higher among women (8.0 %) than men
(4.3 %). Among married couples, rates of HIV sero-
discordance are high with an estimated 43 % of HIV-
positive women and 44 % of HIV-positive men living with
an HIV-negative partner [1]. However, most Kenyans
remain unaware of their HIV status. In a recent national
survey, only 58 % of women and 42 % of men aged
15-64 years reported that they had ever been tested for
HIV in their lifetime and 31 % of HIV-positive individuals
were unaware of their status [1].

Early identification of HIV-positive individuals through
HIV testing and counseling (HTC) and linkage of these
individuals to HIV care and treatment services reduces the
morbidity and mortality experienced by the HIV-positive
individual [2, 3] and the risk of transmission to HIV-negative
partners [4—-6]. The Government of Kenya has made the
expansion of HTC services a national goal and aims to pro-
vide HIV testing to at least 80 % of all adolescents and adults
by 2013 [7]. A variety of HIV testing approaches are being
utilized to reach this goal including provider-initiated HTC
offered as part of routine care in health facilities, commu-
nity-based HIV testing services (both mobile and standalone
clinics), and home-based HIV testing and counseling
services (HBTC).
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HBTC has the potential to increase access to HIV
testing by eliminating the need for individuals to travel to
a health facility or community center for HIV testing.
HBTC promotes couples- and family-centered care and
prevention by offering services at the household level to
individuals, couples, and families and encouraging dis-
closure and support among couples and family members.
By offering testing services to individuals not routinely
accessing the health care system or who perceive them-
selves to be at low risk for HIV infection, HBTC provides
the opportunity to identify asymptomatic HIV-infected
individuals early in their infection and facilitate their
enrollment and receipt of HIV clinical care and preven-
tion services. However, the extent to which HBTC pro-
grams successfully link HIV-positive individuals into these
services remains unclear.

In this study, we describe the HBTC coverage, accep-
tance, and HIV prevalence rates among adult residents of a
longitudinal Health and Demographic Surveillance System
(HDSS) in a rural area of Nyanza province, Kenya. We
also describe characteristics associated with enrollment
into HIV clinical care within two to four months after
receiving an HIV diagnosis during HBTC.

Methods
Heath and Demographic Surveillance System

This study took place in Nyanza Province in western
Kenya. Adult HIV prevalence is 13.9 %, the highest in
Kenya, and HIV testing rates are low with only 34 % of
adults reporting an HIV test within the past 12 months [1].
Since 2001, the U.S. Centers for Disease Control and
Prevention (CDC) in collaboration with the Kenya Medical
Research Institute (KEMRI) have maintained a HDSS in
Nyanza province. Details of the surveillance activities
conducted as part of the HDSS have been previously
described [8]. In brief, regular household visits are con-
ducted every 4 months to collect data on socio-demo-
graphic and health indicators for all household members
including births, deaths, pregnancies, and migrations.
Verbal autopsies are conducted with a primary caregiver
within 4-6 months after notification of a resident death and
then reviewed by clinicians who assign a probable cause of
death. Bi-annual household socioeconomic and education
status surveys are also conducted with each household. The
positions of housing compounds, health facilities, and
public transport roads are mapped annually with an esti-
mated accuracy of =1 m [9]. The HDSS also serves as a
sampling frame or platform for the conduct of surveys and
assorted research studies on a variety of illnesses including
malaria and HIV.

Procedures for HBTC and Follow-up

From February 2008 to July 2009, trained counselors made
three household visits to offer HBTC to all adult HDSS
residents aged 13 years and older in the Asembo area of
Nyanza Province. Prior to conducting HBTC, counselors
obtained written informed consent from all adult partici-
pants that included permission to administer a survey on
HIV testing experiences and sexual behaviors; to perform
HIV testing and provide post-test counseling; and to link
participant data to the larger HDSS dataset. In addition, all
residents were informed that they might receive follow-up
visits following HBTC for potential participation in various
ongoing studies or follow-on programs as part of the
consent process. This component of the consent avoided
repeatedly re-consenting participants as well as minimizing
unintentional disclosure of HIV status to other household
members or community residents. Residents were free to
decline HBTC and still be enrolled in the HDSS. Children
12 years and younger, were tested only if the biologic
mother was known to be HIV-positive or deceased after
consent was obtained from a primary caregiver. Individuals
who self-reported HIV-positive status when offered HBTC
were only retested at their request. All HIV testing was
performed according to Kenyan Ministry of Health
guidelines.

Residents who tested HIV-positive during HBTC were
provided with a referral letter and a list of all nearby health
facilities offering HIV care and treatment services. Resi-
dents were asked to indicate to the HBTC counselor their
“preferred” facility for HIV care, and counselors received
residents’ permission to have a facility-based peer educator
from the preferred facility return to the household for a
follow-up visit 2—4 months following HBTC.

Facility-based peer educators, who were HIV-positive
and currently enrolled in HIV care and treatment at the
facility, made three attempts to revisit homes of all HIV-
positive adults who consented to a follow-up visit. Peer
educators first asked residents to reconfirm both their HIV-
positive status and their willingness to be re-contacted.
Residents unwilling to do both were considered to have
refused contact and were not interviewed.

Consenting residents were interviewed about their
HBTC experience, HIV status disclosure, enrollment in
HIV care, and their perceived health status. Stigma as a
barrier to HIV care enrollment was assessed in two ways.
First, all participants were asked whether they felt fear of
stigma was a barrier to seeking HIV care among individ-
uals in their community. In addition, residents who repor-
ted non-attendance in care were asked whether fear of
stigma was a factor in their own decision not to seek HIV
care. Residents who reported that they were currently
enrolled in HIV care were asked about their health care
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experiences including any medications they were currently
taking. Following the interview, peer educators answered
residents’ questions about HIV and offered to facilitate
entry into HIV clinical care services for any participant
who was not yet enrolled.

Children who tested HIV-positive during HBTC were
not interviewed by peer educators. However, mothers and
caregivers of these children were asked whether the child
was currently enrolled in HIV clinical care, and if not,
reasons for non-enrollment in care. These findings are
presented separately.

This study was reviewed and approved by the KEMRI
Scientific Steering Committee and the CDC Institutional
Review Board.

Data Management and Analysis

Data from paper-based forms were entered into Microsoft
Access and exported into Stata 11.1 for analysis (Stata-
Corp, College Station, TX, USA). Information from HBTC
and peer educator follow-up interviews were linked to the
wider HDSS dataset using name (2 names), gender, age at
enrolment (5 years), residential information, and HDSS
unique identification number. Information derived from the
linked data included household socio-economic status
[quintiles of all HDSS households ranging from 1 (poorest)
to 5 (wealthiest)] and distance between household resi-
dence and nearest health facility offering HIV clinical care.

Descriptive statistics were computed for variables of
interest overall and by gender. 4> and 7 tests were used to
examine gender differences for all variables of interest.
Univariable and multivariable logistic regression models
were fit to explore the relationship between variables of
interest and the outcome variable, self-reported current
enrolment in HIV clinical care. The final multivariable
model included potentially predictive (P < 0.20) charac-
teristics for HIV care enrolment identified in univariable
logistic regression models as well as forced inclusion of
potential confounders including marital status, distance from
household to nearest HIV clinic, time between HBTC and the
follow-up interview, and being newly diagnosed with HIV as
part of HBTC. Variables were considered significant with a
P value less than 0.05. All regression models were adjusted
using the generalized estimating equation (GEE) to account
for clustering within households [10].

Results
HBTC Service Delivery

A schematic of HDSS residents who were offered and
accepted HBTC and who received a follow-up visit by a peer
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educator is presented in Fig. 1. Overall, 76 % of eligible
HDSS residents were approached by HBTC counselors.
Individuals who were contacted at home and offered HBTC
were more likely to be female (58 vs. 42 %, 12 = 1854,
P < 0.001) and older (mean age: 36.5 vs. 27.6, t = —31.9,
P < 0.0001) than residents who were not contacted or
offered HBTC. Among residents offered HBTC, 82 %
agreed to complete the survey and receive HIV testing.
HBTC uptake was higher among residents who were
younger (mean age 35.8 vs. 39.5,t = 8.4, P < 0.0001) and
had not been previously tested for HIV (67 vs. 32 %,
XZ = 130.1, P < 0.0001). Although 44 % of residents
reported being married and 53 % were sexually active, only
17 % of sexually active residents knew the HIV status of
their partner. HIV prevalence among all HBTC residents was
11 % and was significantly higher among females than males
(13 vs. 8 %, y* = 53.5, P < 0.0001).

Adults Diagnosed as HIV-Positive During HBTC

Of the 1,087 adult HDSS residents who tested HIV-posi-
tive, 923 (85 %) were newly diagnosed during HBTC

DSS Adult Residents Eligible for
HBTC in Asembo

N=15,933
I
+ ¥
Not Contacted Contacted
n=3,898 n=12,035
Accepted HBTC Declined HBTC'
n=9,895 n=2,140
v v
Tested HIV-Positive Tested HIV-Negative
n=1,087 n=8,808

|
! }

Consented to Follow-Up Visit Did Not Consent to
n=943 Follow-Up Visit
n=144

Not Interviewed (n=206)
89 Migrated out of HDSS area
70 Refused follow-up when contacted
20 Died
27 Missing/Not at Home

Interviewed by Peer Educator
n=737

Fig. 1 Flow diagram depicting follow-up of adult HDSS residents
who tested HIV-positive during HBTC. 'Of those residents who
declined HBTC because of a previous HIV test result (n = 419), 377
self-reported their HIV status as HIV-negative and 42 as HIV-positive
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while the remaining 15 % were previously aware of their
status. The mean age of HIV-positive residents was
36.6 years (SD 13.3) and 68 % were female. 943 (87 %) of
HIV-positive residents consented to a follow-up visit by a
peer educator, and peer educators contacted and inter-
viewed 737 (78 %) of these residents (Fig. 1). Residents
who completed a follow-up interview were significantly
older (mean age: 37.8 vs. 33.9,t = —4.6, P = 0.0001) and
more likely to be widowed (30 vs. 19 %, ;(2 = 244,
P = 0.0001) than residents who did not complete a follow-
up interview (Table 1).

Of the 206 originally consenting residents who did not
receive a follow-up visit, 89 (43 %) had migrated out of the
area, 70 (34 %) refused the follow-up visit, 27 (13 %)
could not be reached, and 20 (10 %) had died. Reported
causes of death among these 20 residents included: 15
(75 %) AIDS-related conditions, 4 (20 %) cancer, and 1
(5 %) hypertension. Among the 15 residents who died of
an AIDS-related condition, 12 (80 %) had been previously
unaware of their HIV status prior to HBTC. The mean
length of time between diagnosis and death for patients
with an AIDS-related condition was three months.

Table 1 Adult residents who tested HIV-positive during HBTC stratified by whether they received a follow-up interview (N = 1,087)

N Overall FU interview FU interview Test statistic,
completed not completed P value
Age in years (mean, SD) 1,087 36.6 (13.3) 37.8 (13.2) 33.9 (13.0) t = —4.6, P < 0.0001
Gender (n, %)
Male 1,087 344 (31.7) 224 (30.4) 120 (34.3) ¥ =17,P=020
Female 743 (68.4) 513 (69.6) 224 (65.1)
Current marital status (n, %)
Single/never married 1,086 129 (11.9) 67 (9.1) 62 (17.7) 7> =244, P <0.0001
Married 620 (57.1) 419 (56.9) 201 (57.4)
Widowed 285 (26.2) 217 (29.5) 68 (19.4)
Divorced/separated 52 (5.0) 33 (4.5) 19 (5.4)
Newly diagnosed with HIV during HBTC (n, %)
Yes 1,087 923 (84.9) 620 (84.1) 303 (86.6) P =11P=029
No 164 (15.1) 117 (15.9) 47 (13.4)
Had sex in past 3-months (1, %)
Yes 1,060 636 (60.0) 420 (58.6) 216 (63.0) =19, P=0.17
No 424 (40.0) 297 (41.4) 127 (37.0)
No. of reported sex partner(s) in past 3-months (n, %)
1 Partner 636 600 (94.3) 394 (93.8) 206 (95.4) 7> = 0.65, P =042
More than 1 partner 36 (5.7) 26 (6.2) 10 (4.6)
Type of reported sex partner(s) in past 3-months (n, %)
Spouse only 636 534 (84.0) 360(85.7) 174 (80.6) =44 P=022
Regular partner only 71 (11.2) 39 (9.3) 32 (14.8)
Casual partner only 21 (3.3) 14 (3.3) 7 (3.2)
Multiple partner types 10 (1.6) 7(1.7) 3(1.4)
Participant knows HIV status of partner (n, %)
No, unknown 633 562 (88.8) 366 (87.8) 196 (90.7) 7 =127,P =053
Yes, HIV-positive 35 (5.5) 25 (6.0) 10 (4.6)
Yes, HIV-negative 36 (5.7) 26 (6.2) 10 (4.6)
Consistent condom use with all partners past 3-months (n, %)
Yes 633 46 (7.3) 30 (7.2) 16 (7.4) 72 =001, P =0.90
No 587 (92.7) 388 (92.8) 199 (92.6)
Family planning method (n, %)
None 604 478 (79.1) 321 (79.7) 157 (78.1) =45 P=022
Condoms 41 (6.8) 23 (5.7) 18 (9.0)
Pills/injectables/IUDs 80 (13.3) 57 (14.1) 23 (11.4)
Traditional® 5(0.8) 2 (0.5) 3 (1.5)

* Traditional family planning method includes the rhythm method and coitus interruptus
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HBTC Experience and Disclosure

Among the 737 HIV-positive individuals who completed a
follow-up interview, 70 % were women and over half
(57 %) were married (Table 2). The mean length of time
between HBTC and the follow-up interview was 3.5 months
(SD 1.1 month). Compared to men, women were more likely
to be younger (mean age 36.7 vs. 40.1, ¢t = 3.2, P = 0.002)
and widowed (38 vs. 10 %, )(2 = 76.3, P = 0.0001). Men
were more likely to be residing in a household with another
HIV-positive individual (32 vs. 18 %, »* = 16.6,
P = 0.0001). Most (60 %) residents received HBTC indi-
vidually with men and women equally as likely to report
testing as an individual. However, women were more likely
to be tested as part of a family (24 vs. 13 %, 12 = 20.6,
P < 0.0001) while men were more likely to test as a couple
(28 vs. 16 %, y* = 20.6, P < 0.0001).

Satisfaction with HBTC service delivery was high
(74 %). Residents reported feeling satisfied knowing their
status (56 %), appreciated the privacy of testing in their own
home (17 %), and the assistance with disclosure (13 %)
provided through couples and family HIV testing. Fewer
residents (20 %) reported feeling sad or shocked at the
results while 14 % disbelieved their test result. Following
HBTC, 55 % of residents had disclosed their HIV status to
someone with males more likely to report disclosing to their
spouse (49 vs. 33 %, )(2 = 16.4, P = 0.0001). Residents
who tested as part of a couple or family were significantly
more likely to report disclosure than those who tested indi-
vidually (93 and 73 vs. 37 %, respectively, 12 = 159.5,
P < 0.0001).

Attendance in Care

The vast majority of residents interviewed (73 %) descri-
bed their health as good or excellent, and less than half
reported receipt of any medical care since HBTC. Overall,
only 312 (42 %) HIV-positive residents reported current
attendance in HIV clinical care (Table 2) following HBTC.
Most residents (66 %) reported receiving HIV care at a
facility that was less than 5 km from their residence
(Fig. 2) and the distance to the nearest HIV care facility did
not differ significantly between those individuals in care
and those not in care (mean distance 1,728 vs. 1,700 m,
t = —0.48, P = 0.63). The mean length of time between
diagnosis and enrollment into care was 26.5 days (SD
87.6).

Most residents initiated HIV care alone (77 %) and
traveled by foot to the HIV clinic (61 %). Almost all res-
idents reported receiving cotrimoxazole and multivitamins
(98 %), while 80 (26 %) were receiving antiretrovirals.
Residents cited encouragement by an HBTC counselor
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(46 %) as one of the main reasons for seeking medical
care, and 97 % perceived that HBTC facilitated their
enrollment into medical care. Most residents (94 %) were
attending their preferred health facility for HIV clinical
services with proximity of the clinic to their residence cited
by 66 % as the main reason for the selection.

Overall, 425 (58 %) HIV-positive residents reported that
they were not currently attending HIV care at the follow-up
interview. The two main reasons cited for non-attendance
in care were feeling in good health (34 %) and disbelief of
their HIV result (23 %). Disbelief of the HIV test result
was significantly associated with reporting current health
status as excellent (> = 11.0, P = 0.001). While stigma
was mentioned by 76 % of residents as the main barrier
inhibiting HIV-positive individuals in their community
from seeking HIV care, only 17 % of residents who
reported not attending HIV care cited fear of being stig-
matized as a reason for their own non-attendance in care.
Furthermore, fear of stigma was not related to failure to
enroll in HIV care (Xz = 2.283, P = 0.13).

Overall, 685 children received HBTC; 51 (7 %) were
identified as HIV-positive. Their mean age was 4.5 years
(SD 3.7) and 57 % were female. Of the 39 (80 %) pediatric
respondents with follow-up data available, only 40 % of
children and 54 % of their mothers reported current
attendance in HIV care. Maternal attendance in HIV care
was not associated with the child’s attendance in care
(4> = 3.1, P = 0.077). The gender and age distribution of
children enrolled in care did not differ significantly from
children not in care. Main reasons cited for pediatric non-
enrollment in care included: family/child not ready to seek
treatment (37 %), child perceived to be healthy (16 %),
disbelief of child’s HIV test result (16 %), and family/child
chose to seek alternative sources of care (16 %).

In multivariable analysis (Table 3), significant correlates
of attendance in HIV clinical care included: having dis-
closed HIV status (OR 2.10, 95 % CI 1.50, 2.94), living in
a household with another individual attending HIV clinical
care (OR 4.15, 95 % CI 1.76, 9.74), and wanting to seek
medical care following the HIV diagnosis (OR 3.04, 95 %
CI 1.58, 5.84). Residents who reported their current health
status as good (OR 4.04, 95 % CI 2.23, 7.25), fair (OR
9.54, 95 % CI 4.52, 20.1), or poor (OR 3.46, 95 % CI 1.29,
9.27) were more likely to report care attendance than those
who reported excellent health. Residents were less likely to
report care attendance if they perceived the HBTC test
result to be inaccurate (OR 0.12, 95 % CI 0.04, 0.32). Age,
gender, marital status, being newly diagnosed with HIV,
length of time between HBTC and the follow-up interview,
and household proximity to an HIV care facility were
included in the model but were not associated with current
care attendance.
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Table 2 Characteristics of HIV-positive HDSS residents who received a follow-up interview by gender (N = 737)

N Overall Male Female Test statistic, P value
Demographics
Age in years (mean, SD) 737  37.5(13.0) 40.1 (13.5) 36.7 (13.0) t=3.2, P =0.002
Current marital status (n, %)
Single/never married 734 68 (9.3) 34 (15.2) 34 (6.7) Xz = 76.3, P < 0.0001
Married 418 (57.0) 148 (66.1) 270 (52.9)
Widowed 217 (30.0) 22 (9.8) 195 (38.2)
Divorced/separated 31 4.2) 20 (8.9) 11 (2.2)
Household socioeconomic status (n, %)
Quintile 1 632 89 (12.1) 29 (13.0) 60 (11.7) =28, P=074
Quintile 2 93 (12.6) 30 (13.4) 63 (12.3)
Quintile 3 156 (21.2) 42 (18.8) 114 (22.2)
Quintile 4 156 (21.2) 43 (19.2) 113 (22.0)
Quintile 5 138 (18.7) 47 (21.0) 91 (17.7)
Other HIV-positive individual residing in household (n, %)
Yes 737 164 (22.3) 71 (31.7) 93 (18.1) »? = 16.6, P < 0.0001
No 573 (77.7) 153 (68.3) 420 (81.9)
Other HIV-positive individual in household in care (n, %)
Yes 737 60 (8.1) 24 (10.7) 36 (7.0) ¥ =28, P=0.091
No 677 (91.9) 200 (89.3) 477 (93.0)
HBTC and HIV clinical care enrollment
Type of HBTC received
Individual 732 441 (60.3) 132 (59.5) 309 (60.6) »? = 20.6, P < 0.0001
Family 148 (20.2) 28 (12.6) 120 (23.5)
Couple 143 (19.5) 62 (27.9) 81 (15.9)
Participant reaction to HIV test result (n, %)*
Satisfied knowing their status 737 412 (55.9) 131 (58.5) 281 (54.8) }52 =0.87, P =0.35
Sad/shocked 150 (20.4) 40 (17.9) 110 (21.4) ¥ =12 P=027
Thought test was wrong 101 (13.7) 35 (15.6) 66 (12.9) }(2 =1.0,P =032
Wanted to seek care 100 (13.6) 26 (11.6) 74 (14.4) Xz =1.1, P =0.30
Participant disclosed test result to (n, %)*
No one 737 331 (44.9) 95 (42.4) 236 (46.0) ¥ =081, P =037
Spouse/partner 278 (37.2) 109 (48.7) 169 (32.9 7> = 16.4, P < 0.0001
Parent 66 (9.0) 19 (8.5) 47 (9.2) ¥ =09, P =077
Friend 68 (9.2) 14 (6.3) 54 (10.5) =34, P =007
Child 51 (6.9) 9 (4.0) 42 (8.2) P =42,P =004
Self-reported current health status (n, %):
Excellent 720 320 (44.4) 104 (48.6) 216 (42.7) =93, P=003
Good 203 (28.2) 52 (24.3) 151 (29.8)
Fair 158 (21.9) 40 (18.7) 118 (23.3)
Poor 39 (5.4) 18 (8.4) 21 4.2)
Receipt of any medical assistance since HBTC (n, %)
Yes 737 315 (42.7) 76 (33.9) 239 (46.6) 72 =102, P = 0.001
No 422 (57.3) 148 (66.1) 274 (53.4)
Currently attending HIV care (n, %)
Yes 737 312 (42.3) 74 (33.0) 238 (46.4) 2 =114, P = 0.001
No 425 (57.7) 150 (67.0) 275 (53.6)
Distance to nearest health facility, m (SD) 735 1712 (753) 1707 (742) 1714 (759) t=—0.13, P = 0.90
Length of time (in days) between diagnosis 289  26.5 (87.6) 21.6 (39.0) 41.7 (163.0) t=1.0, P =0.31

and treatment, mean (SD)
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Table 2 continued

N Overall Male Female Test statistic, P value
Reasons for seeking medical care (n, %)*
Wanted treatment 312 122 (38.1) 29 (37.7) 93 (38.3) %2 = 0.009, P = 0.92
Encouraged by counselor 146 (45.6) 37 (48.1) 109 (44.9) Xz =0.24, P =0.62
Wanted to stay healthy 88 (27.5) 27 (35.1) 61 (25.1) =29, P =009
Reasons for not seeking medical care (n, %)*
Feeling in good health 425 146 (34.4) 48 (32.0) 98 (35.6) }(2 =0.57, P =045
Disbelief of the HIV test result 98 (23.1) 31 (20.7) 67 (24.4) Xz =0.75, P = 0.39
Fear of stigma associated with being seen at health facility 71 (16.7) 27 (18.0) 44 (16.0) Xz =0.28, P = 0.60
Mode of travel to HIV care facility (n, %)*
Walk 312 189 (60.6) 33 (44.6) 156 (65.6) 7> = 43.3, P < 0.0001
Bicycle (self) 27 (8.7) 20 (27.0) 722.9)
Bicycle (taxi) 16 (5.1) 5 (6.8) 11 (4.6)
Public bus (matatu) 75 (24.0) 15 (20.3) 60 (25.2)
Other 5 (1.6) 1(1.4) 4 (1.7)
Sought care alone (1, %)
Yes 312 240 (76.9) 51 (68.9) 189 (79.4) ¥ =35, P =006
No 72 (23.1) 23 (31.1) 49 (20.6)
HIV medications received (n, %)*
Anti-retrovirals 312 80 (25.6) 17 (23.0) 63 (26.5) > =0.36, P = 0.55
Septrin/cotrimoxazole 305 (97.8) 74 (100.0) 231 (97.1) Xz =22,P=0.14
Multivitamins 305 (97.8) 74 (100.0) 231 (97.1) ¥ =22,P=0.14

# Participant could provide multiple responses

Discussion

HBTC was well-received by the community and increased
individuals’ and families’ knowledge of HIV status.
However, at 2—4 months after HBTC, only 42 % of HIV-
positive individuals reported current attendance in HIV
clinical care. This rate is lower than another study con-
ducted in rural Kenya which found that 63 % of individuals
diagnosed as HIV-positive during a community-based HIV
testing program had enrolled in care within 3-months of
diagnosis [11]. However, that study included peer naviga-
tors who facilitated enrollment into HIV care for individ-
uals diagnosed as HIV-positive. In contrast, the rates of
care enrollment observed in this HBTC study were much
higher than the 28 and 36 % observed after mobile HTC
campaigns in Ethiopia [12] and South Africa, respectively
[13].

Factors significantly associated with care enrollment
included disclosure, living in a household with another
individual attending HIV clinical care, and reporting less
than excellent health. Reasons for not enrolling in HIV
clinical care were similar for both adults and children and
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included being in good health and disbelief of HIV test
results. Demographic characteristics and proximity of the
household to the nearest HIV care facility were not asso-
ciated with enrollment. Furthermore, while stigma was
mentioned by many residents as a factor inhibiting HIV-
positive individuals in their community from seeking care,
it was not significantly associated with actual non-enroll-
ment in HIV care among HIV-positive HBTC residents.
Earlier studies identified distance and transport costs as
main barriers to both enrollment and retention in care
mainly through participant self-report [14—18]. By contrast,
the GIS mapping data collected as part of the larger HDSS
in this study, allowed us to uniformly calculate the distance
from residence to health facility and conclude that distance
was not significantly different between residents who were
and were not currently enrolled in care. Since 2005, the
Kenyan Ministry of Health has been decentralizing HIV
care and treatment services to smaller health centers in
order to improve access to these services. Our findings
suggest that this decentralization of services has removed
distance as a major barrier to care enrollment. Continued
assessment will be needed to determine if decentralization
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Fig. 2 Distance from residents’
household to nearest HIV care
and treatment facility stratified
by current enrollment in HIV
clinical care

will help retain patients in care by removing distance and
transport costs as barriers to continued enrollment in HIV
clinical care [19, 20].

Residents were less likely to enroll in HIV clinical care
if they perceived their health to be excellent. This finding is
similar to other studies that have also noted that patients
wait to access care until after they have developed symp-
tomatic disease [21-24]. In addition, our finding that dis-
belief of the HIV test result was negatively associated with
care enrollment but positively associated with reporting
current health as excellent suggests that individuals diag-
nosed before the onset of symptoms will most likely
require additional education and counseling on the accu-
racy of the HIV test result to facilitate care enrollment. As

Distance to health
facility attended

Not in treatment
0-1.99 Kilometers
2-4.99 Kilometers
5-9.99 Kilometers

10 - 30 Kilometers

More than 30 Kilometers

/./ Roads
£ Health Facilities
/\yj'Asembo, Study Area

late enrollment into treatment is associated with both early
mortality [25, 26] and increased risk of HIV transmission
to sex partner(s) [4—6], HIV counselors should educate all
HIV-positive individuals on the health and prevention
importance of seeking early HIV clinical care even if they
are asymptomatic and perceive their health as excellent.
Disclosure and living in a household with another HIV-
positive individual attending HIV care were both associ-
ated with current care enrollment among adults. While
other studies have highlighted the importance of disclosure
and family support in the uptake of and adherence to HIV
care and treatment services [15, 27], this study used the
household data collected as part of the larger HDSS to also
identify the importance of having another family member
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Table 3 Multi-variable logistic regression illustrating factors associated with current attendance in HIV clinical care following an HIV diagnosis

through HBTC (N = 737)

Variable Attending HIV ~ Univariable regression models Multivariable regression model
care n (%)
OR (95 % CI) P value OR (95 % CI) P value
Age (1 year increase) 1.01 (1.00, 1.02) 0.015 1.00 (0.98, 1.02) 0.84
Gender
Male 74 (33.0) Ref 0.008 Ref 0.12
Female 238 (46.4) 1.78 (1.16, 2.71) 1.64 (0.87, 3.09)
Marital status
Single 22 (32.4) Ref 0.13 Ref 0.38
Married 164 (39.2) 1.32 (0.92, 1.88) 0.001 0.73 (0.36, 1.48) 0.50
Widowed 111 (51.2) 2.17 (1.38, 3.43) 0.37 1.33 (0.58, 3.04) 0.50
Divorced/separated 13 (41.9) 1.47 (0.65, 3.33) 1.44 (0.50, 4.08)
Distance to nearest HIV clinic (1 m increase) 1.00 (0.99, 1.01) 0.54 1.00 (0.99, 1.01) 0.90
Type of HBTC received
Individual 168 (38.1) Ref Ref
Couple 60 (42.0) 1.16 (0.71, 1.88) 0.56 0.89 (0.53, 1.48) 0.65
Family 81 (54.7) 1.97 (1.38, 2.81) 0.0001 1.29 (0.76, 2.18) 0.34
New HIV diagnosis 265 (42.4) 1.02 (0.73, 1.43) 0.90 1.15 (0.81, 1.64) 0.42
Disclosed HIV status 215 (53.0) 2.71 (2.02, 3.65) 0.0001 2.10 (1.50, 2.94) 0.0001
Other HIV-positive individual in household in care 44 (73.3) 4.20 (2.20, 8.02) 0.0001 4.15 (1.76, 9.74) 0.001
Self-reported current health status
Excellent 68 (21.3) Ref Ref
Good 106 (52.2) 4.23 (2.50, 7.15) 0.0001 4.04 (2.23, 7.25) 0.0001
Fair 116 (73.4) 10.6 (5.23, 21.6) 0.0001 9.54 (4.52, 20.1) 0.0001
Poor 19 (48.7) 3.67 (1.75, 7.72) 0.001 3.46 (1.29, 9.27) 0.013
Reaction to HIV test result
Satisfied knowing status 199 (48.3) 1.77 (1.22, 2.57) 0.002 1.47 (0.82, 2.61) 0.19
Sad/shocked 56 (37.3) 0.76 (0.50, 1.17) 0.22 1.46 (0.81, 2.65) 0.21
Thought test was wrong 6 (5.9) 0.07 (0.03, 0.14) 0.0001 0.12 (0.04, 0.32) 0.0001
Wanted to seek care 66 (66.0) 3.11 (2.13, 4.52) 0.0001 3.04 (1.58, 5.84) 0.001
Length of time between HBTC and FU interview 1.03 (0.98, 1.09) 0.23 1.05 (0.99, 1.11) 0.11

in HIV care as a key predictor of HIV care enrollment. In
addition to its importance in facilitating care enrollment,
disclosure to sex partners is also important for prevention
as it allows the couple to make decisions about condom use
and other risk reduction strategies to prevent HIV trans-
mission to uninfected partner(s) and children [28]. Future
HBTC activities and other HTC efforts should continue to
train counselors on how to perform family and couples
HIV testing and counseling. Whenever possible, counselors
should encourage individuals to test as couples or families
to facilitate disclosure and subsequent enrollment into care.
Given the importance of disclosure in both HIV care and
prevention efforts, counselors should also discuss strategies
for safe disclosure with individuals who test alone. Coun-
selor-assisted disclosure may also be one option for
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individuals who do not feel comfortable disclosing on their
own.

This study had a number of limitations. First, HIV
prevalence was most likely underestimated in this popu-
lation-based sample. HBTC service delivery missed
younger residents and men who were more likely to be
absent from the home. In addition, HIV-positive residents
who already knew their HIV status might have been more
likely to refuse HIV testing. Second, the results presented
here do not represent the rates of engagement in care for all
HIV-infected individuals or only persons newly diagnosed
as HIV-infected in this population as self-reported HIV-
positive individuals who refused HBTC were excluded,
and both those newly diagnosed HIV-positive individuals
as well as those who already knew their status and chose to
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be re-tested were included. Moreover, as this study did not
collect WHO staging or CD4 data for patients enrolled in
HIV clinical care, we cannot assess ART eligibility or
predictors of ART uptake in this population. However, our
self-reported ART uptake findings appear to be consistent
with those in the literature [29], and it is highly likely that a
substantial proportion of our HBTC population did not yet
qualify for ART [30]. Younger and single/never married
HIV-positive residents were less likely to both consent to
and receive a follow-up visit by a peer educator. Thus, the
perceptions and experiences of younger residents are
under-represented in this study. It is unclear if non-con-
tacted residents may have been more or less likely to enroll
in HIV care. Finally, although sexual risk behavior data
including consistent condom use, number of sex partners in
the past 3 months, and knowledge of partner’s HIV status
were collected at the time of HBTC, prior to participant’s
learning their HIV status, they were not collected after-
wards so we are unable to examine how these behaviors
may have changed after residents learned their HIV status.

Despite these limitations, this study showed the popu-
lation acceptability of a large scale HBTC program at
diagnosing new HIV infections and promoting family and
couple testing with facilitated disclosure. This study also
identified factors associated with early enrollment into HIV
care following HBTC. Future programmatic efforts should
focus on other complementary HIV testing strategies (i.e.,
routine facility-based provider-initiated HTC services,
offering evening and weekend HTC services, male cir-
cumcision programs, mobile outreach programs, and
workplace programs) to capture men and younger residents
who may be missed during HBTC initiatives.

As earlier ART initiation becomes increasingly empha-
sized for both its HI'V care and prevention effects, identifying
effective strategies to increase the number of HIV-positive
individuals who are enrolled and retained in HIV clinical
care will be critical to achieve optimal program impact [31].
Ensuring that all HIV-positive individuals identified through
HBTC and other HIV testing services are linked to HIV
clinical care will require coordination between testing and
HIV care and treatment program staff and systems. For
HBTC programs, potential strategies include counselors
initiating the linkage process by providing a list of nearby
HIV care facilities to all individuals testing HIV-positive and
instituting follow-up services through peer educators, com-
munity health workers, or other staff to ensure that all resi-
dents enroll in HIV clinical care. Health facilities should
evaluate the effectiveness of promising strategies such as
patient escorts, patient navigation systems, intensive case
management, home-based outreach, and text messaging to
ensure HIV-positive individuals enroll and are retained in
care [32]. Finally, developing appropriate and sustainable
databases and systems to track patients from diagnosis

through enrollment and retention in care should be priori-
tized to enable better patient care and monitoring [33].
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