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Abstract

Kiosk-facilitated HIV self-testing has been shown to be accurate and well-accepted by emergency
department (ED) patients. We investigated factors associated with patients who preferred self-
testing over testing performed by health professionals in an ED-based HIV screening program.
This opt-in program evaluation studied 332 patients in an inner-city academic ED from 2/2012—
4/2012, when a kiosk-based HIV self-testing program was standard of care. The first kiosk in the
2-stage system registered patients and assessed their interest in screening, while the second kiosk
gathered demographic and risk factor information and also provided self-testing instructions.
Patients who declined to self-test were offered testing by staff. Broad eligibility included patients
aged 18-64 who were not critically ill, English-speaking, able to provide informed consent, and
registered during HIV program operational hours. Data analyzed using descriptive statistical
analysis and chi-squared tests. 160 (48.2%) of 332 patients consenting to testing chose to use a
kiosk to guide them performing self-testing. Patients aged 25-29 years and those whose primary
ED diagnosis was not infectious disease-related were more likely to prefer HIV self-testing
(OR=2.19, 95% CI: 1.17-4.10; OR=1.79, 95% CI: 1.03-3.12). HIV self-testing in the ED could
serve as a complementary testing approach to the conventional modality.
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Introduction

Methods

The Centers for Disease Control and Prevention (CDC) has suggested that emergency
departments (EDs) are critical venues for HIV screening.! Since 2006, U.S. EDs have
successfully identified thousands of previously undiagnosed cases of HIV.2 EDs can play a
pivotal role towards improving the HIV Care Continuum in the United States.3->

However, recent data demonstrated that HIV testing is only performed during 0.2% of U.S.
ED visits for patients aged 13-64 years.® Reasons for this gap are unclear but may be due to
staff perception of opportunity, and work flow issues.”~12 Additionally, challenges exist in
engaging patients in acute care for HIV testing because of their chief complaint issue or their
concern on confidentiality issue.

Researchers have developed innovative strategies to adapt HIV testing into routine practice
such as ED-based kiosk-facilitated HIV testing®3. Our group developed a prototype
computerized kiosk system as a means of offering HIV testing and other public health
information to ED patients,4 after a pilot study using tablet-based kiosks for facilitating
HIV testing in our ED.1% Following the success of our prototype system, we implemented a
kiosk-facilitated HIV screening program to engage patients at ED registration. Our results
demonstrated that a kiosk- driven program offering HIV testing is not only feasible but also
engages more high-risk patients for testing.16

HIV self-testing in ED settings is another novel approach we have successfully explored to
increase patient engagement without increasing burden on ED clinical staff.1> We also
studied the feasibility of using a tablet kiosk to guide ED patients to perform HIV self-
testing using a rapid oral fluid HIV test. This pilot study found that tablet-facilitated HIV
self-testing was highly accurate and well-accepted by patients.1> Combining the successful
outcomes from both the kiosk-facilitated HIV screening program and the tablet-based self-
testing feasibility study, we implemented a pilot rapid oral fluid HIV self-testing program as
an option for patients engaged in the kiosk-facilitated HIV screening program.

Our aim was to determine which factors were associated with patients who were more likely
to accept kiosk-facilitated self-testing by exploring socio-demographic information,
computer/kiosk technology experience, behavior patterns, and ED visit characteristics
compared to those who chose conventional HIV testing by trained clinical staff.

Our program was implemented in an inner-city academic ED with approximately 65,000
annual patient visits in 2012 and an HIV seroprevalence rate of approximately 8%.> The
study took place on 20 weekdays between 3/20/2012 and 4/27/2012 when kiosk-based self-
testing was standard of care. Eligibility included English-speaking patients aged 18-64 years
able to provide informed consent, not critically ill, and registered as an ED patient during
HIV program operational hours. Patients were directed by HIV testing staff to a touchscreen
computerized kiosk near registration/triage area to respond to questions regarding general
medical and public health information questions as well as their interest in HIV testing after
the routine triage process. Then, eligible patients were directed to the backend kiosk where
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the HIV testing staff provided verbal opt-in consent for HIV testing. Consented patients then
responded to a series of questions on the backend kiosk, including the option for either
performing an HIV test for themselves or having trained testing staff to test them. The
quality evaluation of HIV screening program was approved by the Johns Hopkins University
Institutional Review Board.

The firstkiosk in the 2-stage system registered patients and assessed their interest in
screening, while the second kiosk served to gather demographic and risk factor information
and provide self-testing instructions. This “‘Risk Assessment Module’” included up to 26
screens, depending on user responses. Screens included: login; confirmation of desire to test;
the option of selftesting; a series of screens regarding procedural instructions if self-testing
was selected; sociodemographic data collection (including computer and kiosk experience);
HIV risk assessment questions; and a survey on the patient’s preferences and ease of use
regarding the kiosk program. The instructions guided patients in collecting and testing the
oral fluid specimen (Figure 1). HIV test results were read by program staff and patients were
asked to return to the booth 20 minutes later to receive their results. HIV testing staff were
on hand to observe patients performing self-testing and to provide assistance as needed.
Patients who declined self-testing were tested by trained testing staff.

Demographic and visit data were obtained from ED administrative data while HIV testing/
self- testing, computer/kiosk experience, risk behavior assessment were from the testing
program. Data regarding ED diagnoses were coded according to the International
Classification of Disease, Ninth Revision (ICD-9). We classified the primary ED diagnosis
of each visit as infectious or non-infectious based on a previously described protocol (see
eTable 1 in the Supplement).1’ Data were first analyzed using descriptive analysis. Multiple
imputation technique for missing values was performed for the questions when >20% of
patients did not respond on the kiosk to minimize bias. Chi-square tests were performed for
bivariate analysis and logistic regression was performed using SAS V.9.4 (SAS Institute,
Cary, North Carolina, USA) followed by multiple imputation. Variables with a p-value <0.2
in bivariate analysis and other variables a priori considered as potential important
confounders were entered into a full multivariate logistic regression model for stepwise
model selection approach for a final multivariate regression model.

During the study period, 332 ED patients consented for HIV testing. The majority were
female (55%), African American (70%), and 18-39 years (66%) (Table 1). The majority had
a triage acuity level of 3, at which patients required urgent attention from ED providers
(69%). The leading chief complaint was abdominal pain (8%), followed by headache (4%),
back pain (4%), and sore throat (3%). 20% of the patients had an infectious disease-related
primary ED diagnosis.

Among 332 patients, 160 (48.2%) patients opted for self-testing (Figure 2). No patients
performing HIV self-tests were reactive for HIV; one patient tested by clinical staff had a
reactive test. In the bivariate analysis, we found that patients who were 25-29 years or who
did not have an infectious disease-related primary ED diagnosis were more likely to test
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themselves than their counterpart (p=0.017 and p=0.048, respectively). Patients with higher
education levels (some college or higher) were marginally more likely to test themselves
than those with high school education or less (p=0.092). Gender, race, high risk behavior for
HIV infection, computer or kiosk technology experience, chief complaint, and triage acuity
were not associated with HIV self-testing. In the multivariate analysis, age of 25-29 years
and absence of an infectious disease- related primary ED diagnosis were associated with
HIV self-testing (OR=2.19, 95% CI: 1.17, 4.10; OR=1.79, 95% CI: 1.03, 3.12, respectively)
(Table 2).

Discussion

The results of this pilot HIV kiosk-self-testing program demonstrated that ED patients were
accepting of HIV self-testing in the ED, as approximately half of the interested eligible
patients chose to test themselves. The magnitude of preference and/or acceptability for self-
testing was similar to the participation rate (49.5%) for our earlier ED HIV self-testing
research study® and was slightly lower than a hypothetical acceptance rate (56.2%) in a
phone survey study in New York City.18 HIV self-testing in healthcare settings is an
alternative, innovative approach to empower and engage patients in testing,1%20 and could
minimize burden on clinical providers and eliminate the need for additional testing staff.
Coupling self-testing with an electronic vending machine for dispensing the self-testing
kit,21 may provide a cost-effective HIV testing program model with long-term sustainability
in busy acute care settings.

Our study may be the first to investigate factors associated with preference of HIV self-
testing in the clinical setting. We identified age of 25-29 years and absence of primary ED
diagnosis of infectious diseases as two independent correlates with the preference of HIV
self-testing in EDs. Younger age groups (18-24 years and 25-44 years versus 45-64 years)
have been identified as key factors associated with perceived acceptability of HIV home
testing, if the test were available based on a telephone survey study conducted in New York
City prior to the Food and Drug Administration’s approval of the use of home self-testing
HIV kits.18 It appears that HIV self-testing in EDs could engage more young adults for HIV
testing, an important demographic group that is at higher risk for HIV infection.
Interestingly, an acute infectious disease-related ailment was correlated with decreased
willingness to self-test, even though patients expressed interest in HIV testing. One possible
explanation is that this subset did not feel well enough due to acute symptoms of an acute
infection) to follow the HIV self-testing kiosk instructions and chose conventional
healthcare professional testing instead.

Some study aspects limit interpretation of our findings. First, a long-standing oral-fluid rapid
HIV screening program was launched in 2005 and several research projects on HIV self-
testing have been conducted in our ED. Our patients might be more familiar with the
technology and procedures of the HIV test than those in other EDs without similar
programs. Our acceptance rate of HIV self-testing might be higher and the factors associated
with self-testing might be different from others. Additionally, approximately one-third of
participants opted not to respond to socio-demographic, computer/kiosk experience, and risk
behavior questions on the back-end kiosk. The data analysis on these variables might not
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truly reflect their influence on the acceptance of self-testing for HIV in the ED, even though
an advanced multiple imputation technique for missing values was employed to mitigate the
impact of missing data. Finally, we were not able to detect acute HIV infection using this
third-generation oral-fluid point-of-care test.

In conclusion, approximately 50% of ED patients who accepted HIV testing chose to
perform self-testing by following the instructions provided by a kiosk. Preference of self-
testing was positively correlated with young age but negatively correlated with an ED
primary diagnosis of infectious disease. With 50% of patients choosing conventional
healthcare professional testing over self-testing in the ED, our findings indicate that ED
patient self-testing for HIV is likely a complementary testing approach to the current,
traditional format. Future research should be directed towards other novel strategies (e.g.
electronic vending machine with a result reader) to couple with self-testing to increase
patient engagement in HIV testing in acute care settings.
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Step 1! Tear the bottom part of the: packet marked “A."
in the picture below.

Step 2: Pull aut the vial and place it on the table.

{1 do nct vant b 20 the

Step 5: Rub the swab against the gums of your bottom:
testh, from side to side. The swab should be on the
he teeth
es. Then repaal the on for the gums of
your top teeth. Do not put the swab down.

ce the swals in the container you took out of
tha packet in staps 1 and ..

Figurel.
Selected Computerized Touch-Screen Kiosk Screens for HIV Self-Testing Instructions.
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332 emergency department patients
opted in for HIV testing

160 (48.2%) patients
chose to perform the
HIV test themselves

172 (51.8%) patients chose to
let the healthcare professional
to perform the HIV test

0 (0%) patient were
tested positive

Figure2.

1 (0.6%) patient were
tested positive

A Flow Diagram of Outcomes of 332 Emergency Department Patients Who Opted for HIV
Self-Testing and Who Opted for HIV Testing Staff-Based Testing.
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Characteristics of 332 Patients Who Accepted for an HIV Test in an Emergency Department-Based HIV

Table 1

Screening Program by HIV Self-Testing Status

Characteristics Categories Number Number (%) Patients
Who Chose to Perform
HIV Self-Testing
Overall 332 160 (48.2)
Age (Years) 18-24 106 50 (47.8)
25-29 60 37 (61.7)
30 -39 52 22 (42.3)
40 -49 62 26 (41.9)
50 — 64 52 25 (48.1)
Gender Female 184 90 (48.9)
Male 147 70 (47.6)
Transgender 1 0(0.0)
Race African American 231 107 (46.3)
White 40 22 (55.0)
Other 61 31 (50.8)
Ethnicity Hispanic 6 4 (66.7)
Non-Hispanic 326 156 (47.8)
Highest Education Level  High school diploma or less 155 72 (46.5)
Some college or more 110 64 (58.2)
Missing 67 24 (35.8)
High Risk Behavior * Yes 228 119(52.2)
No 37 17 (46.0)
Missing 67 24 (35.8)
Computer Use < 30 minutes 114 60 (52.6)
(per Day) > 30 minutes 152 77 (50.7)
Missing 66 23(34.8)
Computer Use < 3 days 115 55 (47.8)
(per Week) > 3 days 151 82 (54.3)
Missing 66 23(34.8)
Previous Kiosk Yes 149 73 (49.0)
Experience No 120 64 (53.3)
Missing 63 23 (36.5)
Triage Acuity Level 3 - “Urgent” 229 112 (48.9)
4 — “Less Urgent” 97 44 (45.4)
5 — “Non-Urgent” 1 0(0.0)
Missing 5 4 (80.0)
Chief Complaint Abdominal Pain 27 14 (51.9)
Headache 14 7 (50.0)
Back Pain 12 7 (58.3)
Sore Throat 11 5 (45.5)
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Characteristics Categories Number Number (%) Patients
Who Chose to Perform
HIV Self-Testing
Other 268 160 (48.2)
Primary ED Diagnosis Infectious Diseases 67 25 (37.3)
Other 265 135 (50.9)

Page 10

*
High risk behaviors are defined as: men who have sex with men (MSM), injection drug use, having sex with both genders, having >4 sexual

partners in the past year, having sex with >1 person in the past 3 months, having a new sexual partner in the past 3 months, ever having had

receptive anal sex, having anal sex in the past 3 months, having a new anal sex partner in the past 3 months, having >1 anal sex partner in the past 3
months, having anonymous sex, having sex with an HIV-positive person, having sex with an injection drug user, having sex with MSM, having sex

always using condoms when having sex, or having a partner who has an STD.
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Multivariate Analysis of Factors Associated with Emergency Department Patients Who Opted to Choose Self-

Testing for HIV.

Full Model Final Model
Characteristics Categori&{r OR (95% ClI) OR (95% ClI)
Age (years) 25-29 1.85(0.94,3.64) 2.19(1.17,4.10)
18 -240r=30 1.00 1.00
Gender Female 1.02 (0.64, 1.60) -
Male or Transgender 1.00
Race African American 1.13 (0.61, 2.09) -

Highest Education

Level

High Risk Behavior ™

Computer Use
(per day)
Computer Use
(per week)
Previous Kiosk
Experience

Triage Acuity Level

Primary ED Diagnosis

White

Other Race

High School or Less
Some College or Higher
Yes

No

< 30 minutes

= 30 minutes

< 3 days

> 3 days

Yes

No

“Urgent”

“Less Urgent” or “Non-Urgent”
Non-Infectious Diseases

Infectious Diseases

0.97 (0.41, 2.25)
1.00

1.49 (0.74, 2.98)
1.00

0.68 (0.34, 1,37)

1.00
0.70 (0.39, 1.25)
1.00
1.29 (0.63, 2.62)
1.00
0.76 (0.46, 1.24)
1.00
0.91 (0.55, 1.51)
1.00
1.71 (0.96, 3.03)
1.00

1.79 (1.03, 3.12)
1.00

*High risk behaviors are defined as: men who have sex with men (MSM), injection drug use, having sex with both genders, having >4 sexual
partners in the past year, having sex with >1 person in the past 3 months, having a new sexual partner in the past 3 months, ever having had
receptive anal sex, having anal sex in the past 3 months, having a new anal sex partner in the past 3 months, having >1 anal sex partner in the past 3
months, having anonymous sex, having sex with an HIV-positive person, having sex with an injection drug user, having sex with MSM, having sex
with someone without knowing their HIV status, having sex with anyone who trades sex for drugs or money, having sex against your will, not
always using condoms when having sex, or having a partner who has an STD.

fMuItipIe imputation technique for missing values
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