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Abstract
New HIV infections associated with injection drug use are of major concern in rural US communities. This study explores 
acceptability of, consent for, and uptake of free at-home HIV testing among people who use drugs (PWUD) in one of the 
nation’s epicenters for drug-related harms and HIV vulnerability: Rural Central Appalachia. Eligible participants were 
18–35 years old, lived in Appalachian Kentucky, and reported using opioids to get high in the previous 30 days. A major-
ity reported being likely (63.6%, 96/151) to take a free at-home HIV tests and 66.9% (101/151) consented to receive one. 
Among those who were randomly selected to receive a Home Access HIV-1 test kit (n = 37), 37.8% mailed in blood spots 
and 21.6% called to receive results. This study provides evidence that PWUD may be willing to take an at-home test, but 
other barriers may inhibit actual completion.
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Introduction

Rural communities such as those in central Appalachia have 
been disproportionately impacted by substance use and 
drug-related harms [1–5]. With the growing rate of injec-
tion drug use (IDU) and the emerging hepatitis C (HCV) 
epidemic in the United States (US) [6–11], new HIV infec-
tions in these communities are of major concern. While 

Scott County, Indiana’s HIV outbreak in 2014–2015 [11, 12] 
is most notable, clusters of new HIV infections associated 
with IDU continue to emerge in various states across the US 
including West Virginia [9, 13, 14] and Massachusetts [15]. 
Central to prevention efforts to mitigate the growing inci-
dence of HIV transmission among people who inject drugs 
(PWID) are services that can provide testing and linkage to 
care. Despite having high rates of IDU [16], rural areas have 
limited HIV prevention and testing infrastructure [17, 18] 
and rural persons are less likely to report having ever been 
tested for HIV compared to their urban counterparts [18, 
19] due to various known and unknown structural barriers.

Given limited HIV prevention and testing infrastructure 
[17, 18] and the roles that stigma, lack of confidentiality, 
and barriers to transportation play in suboptimal uptake of 
HIV testing and prevention services in rural communities 
[20], at-home HIV testing may present an innovative oppor-
tunity to increase access to and frequency of HIV testing 
among PWID [21–23]. Studies have explored acceptability 
and uptake of at-home HIV testing involving dried blood 
spots, but these have primarily been conducted among men 
who have sex with men (MSM) [21, 24–29]. One of the 
few studies to examine uptake of at-home HIV testing in a 
broader sample occurred more than 20 years ago, prior to 
FDA approval of the first at-home option in 1996 which was 
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a dried blood spot test [24]. More current research among 
HIV-negative MSM in the US found that 62% were very 
likely and 20% were somewhat likely to self-report willing-
ness to take a free at-home HIV test if it were offered as part 
of an online study. Willingness was higher among those who 
were offered a modest incentive ($10 or $25), were black, 
had unprotected anal sex in the past 12 months, and were 
unaware of their HIV status [25]. Further, a longitudinal, 
randomized control trial conducted in 2013 among HIV-neg-
ative MSM in the US found that 79% of those who were sent 
an at-home HIV test kit requiring a finger stick returned their 
kit. Participants received $20 for returning their at-home test 
kit and were randomized to receive online follow-up surveys 
or text message follow-up surveys. No significant difference 
was observed among randomization arm and return of the 
at-home test kit [26].

Existing research highlights the potential of at-home 
HIV tests to increase testing uptake among high-risk popu-
lations. However, acceptability of, consent for, and uptake 
of at-home HIV testing have not been investigated among 
rural people who use drugs (PWUD) to our knowledge. This 
pilot study aims to explore the acceptability and feasibility 
of free at-home blood spot HIV testing via the Home Access 
HIV-1 Test System among young, rural PWUD, most of 
whom inject drugs. This study was conducted in Central 
Appalachian Kentucky, a region that ranks among the high-
est in the nation for vulnerability to an HIV/HCV outbreak 
among PWID [30]. Additionally, four of the five counties in 
the study area are designated as medically underserved [31], 
underscoring the lack of medical resources available to those 
living in this area.

Methods

Overview

Participants were recruited from August 2017 to July 2018 
for a web-based survey programmed in SurveyGizmo [32] 
using web-based peer referral and targeted outreach meth-
ods including hosting community cookouts to advertise the 
study, distributing flyers at community venues where young 
PWUD may be (e.g., social service organizations, laun-
dromats, gas stations), walks through neighborhoods, and 
referrals from staff from a concurrent substance use study. 
Recruitment methods for the study are described in detail 
elsewhere [33]. Participants were deemed eligible if they 
were 18 to 35 years old, lived in one of five counties in rural 
Central Appalachian Kentucky, and reported using opioids 
to get high in the past 30 days. The study was funded to 
focus on individuals aged 18 to 35 years because of the dis-
proportionate burden of opioid use and related harms (i.e., 
HCV and overdose) impacting young adults in rural settings 

[7, 34, 35]. Opioids included prescription pain pills, heroin, 
buprenorphine, methadone, and synthetic opioids. To be eli-
gible to participate, participants had to pass an online “quiz” 
to verify their substance use and residential status. More 
details about online eligibility verification are published 
elsewhere [36]. Informed consent was self-administered for 
both the online screening and survey, and included a brief 
consent quiz to ensure individuals comprehended the con-
sent form content and were cognitively able to consent for 
participation.

The survey contained questions about participants’ sub-
stance use, sexual and drug-related risk behaviors, and 
drug-related harms (e.g., overdose, history of HCV diag-
nosis). Lifetime IDU and recent (past 6 months) sexual and 
drug-related risk behaviors were queried; the latter included 
number of sex partners, frequency of condom use, IDU, and 
sharing of needles or syringes and other injection drug use 
equipment. It also included a detailed description of the 
at-home HIV testing procedure and a question that asked 
whether they consented to participate in at-home HIV test-
ing. Specifically, participants were asked “Would you be 
willing to participate in at-home HIV testing? We will ran-
domly select approximately 40 people to participant in at-
home HIV testing.” Participants who consented were asked 
to provide a mailing address where the testing kit could be 
sent. SurveyGizmo was programmed to randomly select par-
ticipants to be invited to complete an HIV test if they con-
sented. Participants received $30 for completing the survey 
and those selected for HIV testing received $25 for com-
pleting at-home HIV testing as described in the ‘At-Home 
HIV Testing’ section below. Participants chose whether they 
wanted to receive incentives by mailed cash, money wire, 
mailed gift card, or an e-giftcard.

Measures

This study investigated three outcomes related to testing: 
(1) willingness to take an at-home HIV test; (2) consent 
to take an at-home HIV test if randomly selected; and (3) 
actual uptake of at-home HIV testing. Willingness to take 
an at-home HIV test was hypothetical and measured on a 
4-point Likert scale. In the survey, participants were asked 
how likely they were to agree to take an at-home HIV test 
that would be sent in the mail in an unmarked box that 
required a person to prick their finger, send the blood spot to 
a company, and call to get their results and get linked to care 
if they have HIV. Participants could decline to answer the 
question, as well as respond ‘don’t know.’ Participants who 
reported being somewhat or very unlikely to take an HIV 
test were prompted for reasons for disinterest via a select all 
question, including options related to uncertainty about test 
accuracy, wanting to talk to a counselor, and characteristics 
of the specific test kit (e.g., not wanting to provide a mailing 
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address or to prick fingers for blood). Participants also had 
the option to write in other reasons. Consent to take an at-
home HIV test was captured through the informed consent 
process. Consenting to take an at-home HIV test meant par-
ticipants were eligible to be randomly selected to receive 
a test kit. Uptake of at-home HIV testing was based on if 
participants who received their test kits sent their blood spot 
to Home Access, called for their results, and performed these 
tasks in the appropriate timeframe (i.e., within 3 weeks). 
Additional measures analyzed included sociodemographic 
items (e.g., gender, age, and education); method by which 
they were recruited (i.e., via staff contact, peer referral, or 
another method); and sexual and drug-related risk behavior 
items (see Analysis section and variables listed in Table 1).

At‑Home HIV Testing

HIV test kits were purchased from Home Access Health 
Corporation prior to enrolling participants in the study and 
stored at a research office in Atlanta, Georgia. The first at-
home testing option, Home Access HIV-1 Test System, was 
approved by the FDA in 1996 and uses a finger-prick blood 

test. The Home Access System requires users to send their 
blood sample to a lab for testing then to call a toll-free num-
ber using an anonymous code to receive results and post-
test counseling, which includes education and counseling 
about the HIV-1 antibody test, HIV prevention, risk reduc-
tion behavior, and AIDS. According to Home Access, if 
test results are positive, the counselor evaluates the coping 
skills, availability of social support, and person’s ability to 
inform their sexual and needle-sharing partners. Counselors 
also provide referrals to local physicians and services that 
provide assistance with partner notification, as well as refer-
rals to the National AIDS Hotline and other psychosocial 
services as necessary [37].

Throughout the study, study staff checked an online sur-
vey database daily to determine if any new participants had 
completed the survey and had been randomly selected to 
receive an HIV test kit. If a participant was chosen, the staff 
person registered the test kit with Home Access, recorded 
the test kit number and corresponding study ID number, 
and mailed the kit to the address the participant provided 
with postal tracking so that staff could ensure that it was 
delivered. Test kits were always sent within three days of 

Table 1   Descriptive and bivariate analyses of participant demographic and behavioral characteristics and consent to take an at-home HIV test, 
drawn from a sample of people who use drugs (N = 151) and live in rural Kentucky

GED general education development
a Among participants, 8 had not had sex in the past 6 months and were not asked about condom use and 2 refused to answer the question
b Two participants refused to answer

Participant characteristic Total (n = 151) Consented to HIV test 
(n = 101)

Did not consent to HIV 
test (n = 50)

P-value

n (%) n (%) n (%)

Age mean (standard deviation) 28.9 (4.1) 29.3 (3.9) 28.0 (4.4) 0.06
Gender
 Male 93 (61.6) 60 (59.4) 33 (66.0)
 Female 58 (38.4) 41 (40.6) 17 (34.0) 0.43

Education (n = 148)
 Less than 12th grade 46 (31.1) 23 (23.5) 23 (46.0)
 Completed high school or GED 102 (68.9) 75 (76.5) 27 (54.0)  < 0.01

Homeless (n = 149) (past 6 months) 68 (45.6) 43 (43.4) 25 (50.0) 0.45
Transportation problems (n = 150) (past 6 months) 107 (71.3) 74 (73.3) 33 (67.4) 0.45
Recruitment type
 Peer referral 42 (27.8) 17 (16.8) 25 (50.0)
 Targeted outreach with staff contact 100 (66.2) 77 (76.2) 23 (46.0)
 Other 9 (6.0) 7 (6.9) 2 (4.0)  < 0.01

Ever had HIV test (n = 147) 93 (63.3) 69 (68.3) 24 (52.2) 0.06
Inconsistent condom use (n = 140)a 119 (85.0) 87 (92.6) 32 (69.6)  < 0.01
More than 1 sex partner (past 6 months) 67 (44.4) 43 (42.6) 24 (48.0) 0.53
Lifetime history of IDU (n = 145) 115 (79.3) 83 (83.8) 32 (69.6) 0.05
Injected drugs (n = 145) (past 6 months) 100 (69.0) 75 (75.8) 25 (54.4) 0.01
Shared syringes or needles (n = 141) (past 6 months) 55 (39.0) 45 (45.9) 10 (23.3) 0.01
Shared drug use equipment (n = 139)b (past 6 months) 61 (43.9) 50 (51.6) 11 (26.2)  < 0.01
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random selection and the exterior of the package did not 
contain any information about the contents. To receive their 
$25 incentive for completing HIV testing, participants were 
required to (1) send in their specimen within 10 days of 
sample collection, a period based on blood sample expira-
tion, and (2) call Home Access to receive their results within 
a 3-week period. A staff member contacted a designated 
representative at Home Access to determine if participants 
sent their specimen to Home Access and the date they called 
to retrieve their results; we did not receive individual test 
results from Home Access due to the sensitivity of the data, 
the bias it could introduce in individuals’ reported willing-
ness to participate in at-home testing (our intent to collect 
test result data would need to be disclosed to them in the 
consent form preceding the survey), and the lack of statisti-
cal power we would have to use test results as an outcome 
in multivariable models.

The test consisted of a finger-prick blood test with a sen-
sitivity and specificity greater than 99.9% [37]; and the kit 
also contained a pamphlet with pre-test counseling informa-
tion, and information on how to perform the test and call 
for results. Study staff also included a letter in each kit that 
reiterated the compensation protocol and included Home 
Access and study contact information. The Home Access 
system was selected based on the high sensitivity and speci-
ficity of the blood spot test, availability of pre- and post-test 
counseling, and the ability to track whether participants had 
(1) mailed in the blood spot and (2) called to receive results.

Analyses

Descriptive statistics were utilized to describe willingness to 
take an at-home HIV test, reasons for being unwilling to take 
a test, and uptake of at-home testing. Bivariate and logistic 
regression analyses were conducted to examine demographic 
and behavioral factors associated with consent to take a free 
at-home HIV test among rural, young adult PWUD in Appa-
lachian Kentucky. Specifically, five separate multivariable 
logistic regression models, adjusting for demographic vari-
ables, were run to investigate the relationship between the 
following independent variables of interest and consent to 
take an at-home HIV test: (1) ever having an HIV test; (2) 
inconsistent condom use in the past 6 months; (3) having more 
than one sex partner in the past 6 months; (4) IDU in the past 
6 months; and (5) sharing syringes or needles in the past 6 
months. Demographic variables that were associated with the 
outcome in bivariate analyses with p < 0.10 were included as 
covariates in multivariable models (i.e., age, education, and 
recruitment type). Two-way interaction between each possi-
ble pair of variables was examined and no significant interac-
tion was detected. Multi-collinearity among variables in each 

model was examined and was not present for any of the mod-
els. Analyses were performed using SAS 9.4.

Of note, the relationship between sharing drug use equip-
ment in the past 6 months and consent to take an at-home 
HIV test was not explored via multivariable logistic regres-
sion models as most participants who reported sharing 
syringes or needles (92.6%) also reported sharing other drug 
use equipment, and most that reported not sharing syringes 
(87.0%) also reported not sharing other drug use equipment. 
Similarly, the relationship between lifetime IDU and consent 
to take an at-home test was not explored because most par-
ticipants who had a history of IDU (87.0%) reported IDU 
in the past 6 months, and all participants who reported no 
lifetime IDU reported no IDU in the past 6 months.

Ethics

The Emory University Institutional Review Board approved 
all study procedures and data were protected by a Federal 
Certificate of Confidentiality

Results

Overview

Overall, 410 online eligibility screeners were completed, and 
234 participants were deemed eligible, consented to partici-
pate, and completed the survey. To maximize data quality 
and validity of survey entries, several methods were lever-
aged to detect and eliminate fraud including components of 
a fraud-detection protocol created by Ballard and colleagues 
to identify fraud in web-based surveys [38]. Eighty-three 
survey entries were deemed fraudulent and were excluded 
from analyses. The final sample thus included 151 valid sur-
veys. More details on fraud detection can be found elsewhere 
[36, 39].

Participants were 28.9 years old on average (standard 
deviation [SD] = 4.1) and 61.6% were men. Most partici-
pants identified as White (96.7%) and non-Hispanic (98.7%). 
Overall, participants reported having a mean monthly 
income of $300 (SD: $664) and 45.0% reported experienc-
ing homelessness (i.e., living on the street, or in a car, park, 
abandoned building, or shelter) in the past 6 months. Heroin 
(72.2%) was the most frequently reported opioid used to get 
high in the past 6 months, and 51.7% reported using pre-
scription pain pills. Two-thirds of the sample self-reported 
injecting drugs in the past 6 months.

Willingness and Consent to Participate in At‑Home 
HIV Testing

Of the 151 survey participants, 63.6% were somewhat 
or very likely to hypothetically take (i.e., were willing to 
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take) an at-home HIV test and 11.9% were somewhat or 
very unlikely. Thirty participants did not know how likely 
they were to take an at-home HIV test and five refused to 
answer. A majority of participants (66.9%) consented to take 
at-home HIV testing if they were randomly selected.

Table 1 presents results of bivariate analyses by whether 
participants did or did not consent to take an at-home HIV 
test. Overall, a greater proportion of those who consented to 
take part in HIV testing had completed high school or a GED 
compared to those who did not consent (p < 0.01). Those 
who consented to take at-home HIV tests were also more 
likely to be recruited by study staff (p < 0.01), to inconsist-
ently use condoms (i.e., did not use a condom every time 
they had sex) (p < 0.01), to have a lifetime history of IDU 
(p = 0.05), to report IDU in the past 6 months (p = 0.01), 
to share syringes or needles in the past 6 months (p = 0.01), 
and to share other drug equipment in the past 6 months 
(p < 0.01). There were no significant associations between 
consent to take an HIV test and being tested for HIV previ-
ously (p = 0.06), age (p = 0.06), gender (p = 0.43), homeless 
status (p = 0.45), transportation problems (i.e., being unable 
to do something that they needed to because they did not 

have a way to get there) (p = 0.45), and having multiple sex 
partners (p = 0.53).

Among those who were somewhat or very unlikely to 
take an at-home HIV test (n = 18), being uncertain about 
the test’s accuracy (22.2%) and being tested very recently 
(22.2%) were the top reasons for why they were unwilling 
to take the test. Participants also reported that they would 
rather talk to a counselor (n = 3), they did not think they 
needed an HIV test (n = 3), they did not want to give their 
mailing address (n = 1), and they did not want to stick their 
finger for blood (n = 1).

Table 2 presents the results from multivariable logistic 
regression analyses to examine the associations between 
sexual and drug-related risk behaviors and consent to take an 
at-home HIV test controlling for age, education, and recruit-
ment type. While controlling for age, education, and recruit-
ment type, inconsistent condom use and syringe/needle 
sharing in the past 6 months were statistically significantly 
associated with a participant consenting to take an at-home 
HIV test. Specifically, those who used condoms inconsist-
ently during sex and/or who shared syringes/needles were 
3.82 (95% confidence interval [CI] [1.29, 11.34], p = 0.02) 

Table 2   Correlates associated with consent to take an at-home HIV test adjusting for age, education, and recruitment method

AOR adjusted odds ratio, CI confidence interval, GED general education development
a Model includes ever having an HIV test, age, education, and recruitment type
b Model includes inconsistent condom use in the past 6 months, age, education, and recruitment type
c Model includes having more than one sex partner in the past 6 months, age, education, and recruitment type
d Model includes IDU in the past 6 months, age, education, and recruitment type
e Model includes sharing syringes or needles in the past 6 months, age, education, and recruitment type
* p < 0.05

Model 1a AOR (95% 
CI)

Model 2b AOR (95% 
CI)

Model 3c AOR (95% 
CI)

Model 4d AOR (95% 
CI)

Model 5e

AOR (95% CI)

Ever had HIV test 1.00 (0.98, 1.01)
Inconsistent condom 

use (past 6 months)
3.82 (1.29, 11.34)*

More than 1 sex part-
ner (past 6 months)

1.30 (0.58, 2.89)

Injected drugs (past 
6 months)

2.15 (0.95, 4.86)

Shared syringes or nee-
dles (past 6 months)

2.38 (1.00, 5.72)*

Age 1.05 (0.96, 1.15) 1.02 (0.93, 1.13) 1.06 (0.97, 1.16) 1.05 (0.96, 1.15) 1.03 (0.93, 1.13)
Education
 Less than 12th grade Ref Ref Ref Ref Ref
 Completed high 

school or GED
2.41 (1.08, 5.35)* 2.69 (1.14, 6.33)* 2.19 (1.00, 4.83)* 2.70 (1.19, 6.15)* 2.94 (1.27, 6.80)*

Recruitment type
 Peer referral Ref Ref Ref Ref Ref
 Targeted outreach 

with staff contact
3.46 (1.52, 7.83)* 3.84 (1.64, 8.99)* 4.62 (1.99, 10.77)* 2.83 (1.21, 6.64)* 3.57 (1.51, 8.44)*

 Other 2.80 (0.49, 16.14) 2.32 (0.40, 13.42) 3.82 (0.66, 22.26) 2.01 (0.33, 12.44) 1.54 (0.24, 9.76)
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and 2.38 (95% CI [1.00, 5.72], p = 0.05) times more likely to 
consent to take an at-home HIV test, respectively, compared 
to their counterparts. Associations between IDU in the past 
6 months (adjusted odds ratio [AOR] = 2.15, 95% CI [0.95, 
4.86], p = 0.07), having more than one sex partner in the 
past 6 months (AOR = 1.30, 95% CI [0.58, 2.89], p = 0.52), 
and previously being tested for HIV (AOR = 1.00, 95% CI 
[0.98, 1.01], p = 0.89) and consenting to take an at-home 
HIV test did not reach statistical significance.

Across all five separate logistic regression models, edu-
cation and recruitment type were significantly associated 
with consent to take an at-home HIV test. Specifically, those 
who had completed high school or a GED were more than 
2.19–2.94 times more likely to consent to HIV testing com-
pared to those who had not completed high school. Addition-
ally, those who were recruited via staff outreach and other 
methods were 2.83–4.62 and 1.54–3.82 times more likely 
to consent to take an HIV test compared to those who were 
recruited through peer referral across models.

Uptake of At‑Home HIV Testing

Figure 1 displays data on survey participants and uptake of 
at-home HIV testing. Thirty-eight randomly selected par-
ticipants who consented to take an at-home test were sent 
Home Access HIV test kits via mail. However, one test kit 
was undeliverable to the participant due to change of address 
and inability to identify a new address. Among the 37 par-
ticipants who received an at-home HIV test, 37.8% sent their 
test kits with the completed blood spot to Home Access, 
among whom 64.3% (9/14) called Home Access for their 
results. Of those who called for their results, 88.9% (8/9) 
called within the 3-week eligibility period. Thus, 21.6% 
(8/37) of participants who received at-home HIV test kits 
completed the testing process successfully.

Discussion

Innovative methods of expanding HIV testing in rural com-
munities are needed as rates of IDU continue to increase and 
as lack of HIV prevention and testing infrastructure, stigma, 
structural barriers, and perceived lack of confidentiality con-
tribute to suboptimal uptake of traditional HIV testing. At-
home testing services may present an opportunity to increase 
access and frequency of testing, however willingness, con-
sent for, and uptake have not been investigated among rural 
PWUD. This exploratory study investigated the acceptability 
and feasibility of free at-home HIV testing among young, 
rural PWUD in central Appalachia, most of whom inject. 
The study revealed that over half of participants were some-
what or very willing to take an at-home test (63.6%) and 
more than two-thirds consented to take an at-home HIV test 

(66.9%), but only 21.6% of those who received an HIV test 
completed the process successfully. As such, this study pro-
vides evidence that young, rural PWUD may be willing to 
take an at-home test, but other barriers may inhibit actual 
completion. Results also suggest that those who engaged in 
sexual and drug-related risk behaviors may be more likely to 
accept an HIV test, and recruitment methods involving face-
to-face staff contact were associated with increased consent 
to at-home HIV testing.

The proportion of rural PWUD in this study who were 
willing to take an at-home HIV test was similar to or greater 
than what has been shown in previous research among 
other populations, including MSM recruited using web-
based methods [25, 40] and the general population [24]. 
In contrast, previous studies investigating actual uptake of 
blood-based HIV self-testing in high-income countries have 
found test completion ranging from 77.9 to 90.0% [28, 41, 
42], which is substantially higher than among rural PWUD 
in this study (21.6%). However, direct comparison of find-
ings is difficult given methodological differences between 
studies. For example, previous studies have involved staff 
instructing and observing participants’ self-administered 
testing [28, 41, 42], had larger sample sizes [28, 41, 42], 
and recruited participants at HIV and sexually transmitted 
infection (STI) testing programs or facilities [28, 41]. These 
studies also did not focus on or include PWUD and were not 
conducted exclusively in rural areas where HIV stigma may 
be heightened [28, 41, 42].

In this sample of rural PWUD, those who used condoms 
inconsistently and shared syringes/needles were more likely 
to consent to take an at-home HIV test. Engagement in other 
risk behavior was not significantly associated with consent to 
participate in at-home HIV testing indicating that those who 
engaged in other drug- and sex-related risk behaviors (i.e., 
IDU and multiple sex partners) in the past 6 months were no 
less likely to consent to take an at-home test than their coun-
terparts. While small sample size limited statistical power, 
these exploratory findings are encouraging: PWUD at high-
est risk for HIV (i.e., those who inconsistently use condoms 
and/or shared syringes/needles) appear to be more likely to 
be willing to participate in at-home HIV testing than their 
counterparts.

Of note, those who were recruited into the study through 
targeted outreach with staff were more likely to consent to 
take an at-home HIV test. Rapport may therefore be impor-
tant among vulnerable populations such as rural PWUD, 
especially when piloting or introducing new approaches 
for sensitive topics such as HIV testing. The use of a local 
field office and context-specific, street-outreach activities to 
recruit rural PWUD provided opportunities for in-person 
contact between study staff and participants [33] that may 
be critical to maximizing at-home test acceptance. Anecdo-
tally, participants revealed that personal contact with study 
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staff increased rapport, trust, and perceived study legitimacy, 
though follow-up qualitative research is needed to fully 
understand the relationship between consent, test comple-
tion, and recruitment type.

A majority (62.2%) of participants randomly selected 
to receive the test did not mail their completed tests to 
Home Access, and about one-third of participants who 
mailed their completed tests did not call to receive their 
results. Participants informally told study staff that the 
postal mail component of testing was difficult to navigate. 
For example, some participants had to take completed 
tests to a post office to send to Home Access because it 
would not fit in a household mailbox. Others reported 

simply forgetting to mail the completed dried blood spot. 
Mailing test kits and calling to get results may therefore 
be an added barrier that remains unexplored. Participants 
who reported being somewhat or very unlikely to take 
mailed at-home blood spot HIV tests were also queried 
about uncertainty within the survey instrument. Reasons 
reported by participants included being uncertain about 
the test’s accuracy, being tested very recently, desire to 
talk to a counselor post-testing, thinking they did not need 
an HIV test, not wanting to give their mailing address, 
and not wanting to stick their finger for blood. Additional 
research is therefore needed to understand these and other 
unknown barriers.

Fig. 1   Flow chart of survey participants and uptake of at-home HIV testing
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Limitations

A strength of this study was that it was able to examine 
willingness, consent to, and actual completion of at-home 
tests. However, the outcome for analyses was limited to 
consent because the number of participants in this pilot 
study who were randomly selected to receive an at-home 
HIV test kit was small, thereby limiting statistical power 
to investigate demographic and behavioral characteristics 
that may be related to actual uptake. Due to the cross-
sectional nature of this pilot study, we did not follow-up 
with participants to determine their test results and we also 
did not seek test results from Home Access. The latter was 
not pursued due to concern about biasing results. Specifi-
cally, if test results were to be pursued by our team, par-
ticipants would have needed to be made aware of this plan 
and the down-stream consequences (i.e., reporting the case 
to the state health department) in the consent document; 
this research protocol could have swayed individuals’ will-
ingness to participate in at-home HIV testing making our 
outcome measure less reflective of real-world, at-home 
HIV test uptake. Because the research team did not have 
access to test results, Home Access was relied upon for 
post-test counseling and linkage to care among those (if 
any) who called and received a positive result, as is done 
in standard at-home HIV testing.

The web-based methods used for this study, while inno-
vative and potentially more scalable than staff-intensive 
approaches to disseminate at-home HIV tests, also pre-
sented challenges and limitations. There was no option 
for participants to receive assistance or complete HIV test 
kits with study staff, which could have increased rapport, 
helped participants feel more comfortable, and provided 
a private space for specimen collection completion. Addi-
tionally, while the combined use of targeted outreach 
and web-based peer referral strengthened the sampling 
approach, the web-based nature of the study may limit the 
generalizability of these findings to individuals with less 
access to or comfort with web-based technologies.

Finally, the use of finger-prick HIV test kits and the 
Home Access system may be a limitation of this study, 
as it requires increased capability and effort on behalf 
of participants related to specimen collection via blood 
spots and mailing test kits as compared to at-home oral 
swab rapid kits. For example, almost half (45.0%) of par-
ticipants reported experiencing homelessness in the past 
6 months, which could lead to decreased willingness and/
or ability to complete an at-home HIV test due to lack of 
residence (i.e., no address to send the kit to), a transient 
lifestyle (i.e., inability to carry and store the kit prior to 
completion), and/or lack of privacy (i.e., inability to pri-
vately complete the test). Acceptability and willingness to 

consent to take at-home HIV testing may have been higher 
with OraQuick’s oral fluid HIV test given that it provides 
results in just 20 min and is less invasive [40, 43]. How-
ever, while oral swab rapid self-testing kits are suitable for 
some populations and settings as they do not require sam-
ples to be sent to a laboratory for analysis [23, 44], lower 
sensitivity in comparison to blood specimen and lack of 
counseling and supervision may lead to false reassurance 
and the possibility of risk compensation [23, 45].

Of note, sales of the Home Access HIV-1 Test System 
used in this study were discontinued effective January 1, 
2019 [46] shortly following the completion of data collec-
tion. Nevertheless, sales of other blood (e.g., Everlywell, 
which is not FDA-approved) and oral at-home HIV tests 
(i.e., OraQuick, which is the sole at-home FDA-approved 
HIV test available in the US [47]) continue, and HIV self-
testing technologies remain a potentially promising strategy 
to improve testing uptake among high-risk populations [48, 
49]. COVID-19 and the associated control measures imple-
mented in response have also resulted in renewed interest 
in at-home testing technologies [50], which might be par-
ticularly advantageous for populations who have difficulty 
accessing medical care.

Conclusion

At-home HIV testing presents an innovative opportunity 
to increase access to and frequency of HIV testing among 
at-risk populations such as rural PWUD. With increasing 
IDU in rural areas and emerging HIV cases [6–9, 12–15], 
approaches to better reach the needs of this population 
are warranted. This study revealed that a majority of rural 
PWUD may be willing to complete an at-home blood-spot 
HIV test, but unknown barriers may inhibit completion of 
tests or retrieval of results. Having to mail test kits and call 
to retrieve results may impede completion, requiring other 
inventive approaches to deliver at-home test kits and results 
to participants. Additionally, in-person contact via commu-
nity-based staff may also be necessary to build rapport and 
facilitate willingness and uptake of tests.
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