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Abstract

Background: Emergency department (ED) human immunodeficiency
virus (HIV) screening programs are challenged by the unsustainable
cost of exogenous staff and the relatively low penetration rates.
Kiosk systems have increased registration efficiency in various
clinical settings and have shown promising results for advancing
various public health initiatives. This study evaluated the usability
of kiosks within the existing HIV testing program and assessed
patients’ perceived acceptability of kiosk-based screening in the
ED. Subjects and Methods: ED patients (n=88) were asked
to complete both a Registration Module (intended to integrate
into the ED’s pending kiosk registration system) and a Risk As-
sessment Module using a pen-based touchscreen tablet platform.
Participants provided feedback upon program completion. All
comments, questions, and errors were documented. Kiosk programs
tracked time spent on each screen. Quantitative (chi-squared test or
t test) and qualitative data analyses were performed. Results:
Consented subjects (n=62) were 60% female, 69% were black, the
mean x standard deviation age was 37.8+ 11.4 years, 52% had a
high school degree or less, and 50% reported no prior kiosk expe-
rience. Mean time spent on the Registration and Risk Assessment
Modules was 2:35* 1:24 min and 5:09% 1:58 min, respectively. The
leading technical challenge identified was login: 84% of patients
required assistance. Removal of the login screen reduced times to
1:05+0:36 min and 4:10% 1:38 min. Ninety-five percent of subjects
reported length of use as ‘‘just right,” and over 75% of patients found
the software easy to use, answered questions without help, and
preferred screening on the kiosk to in-person interviews. Favorite
aspects of the program included ease of use (52%), privacy (48%),
and speed (30%). Sixty-six percent of patients reported there was
nothing they disliked or would change. Conclusions: ED patient
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response to the kiosk system was favorable. Subjects easily and
quickly navigated the program, with the exception of a login screen,
which could be eliminated via automated login using ID bracelet
scanners.
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Introduction
he latest estimates from the Centers for Disease Control and
Prevention (CDC) indicate there are approximately 48,000
new human immunodeficiency virus (HIV) infections every
year in the United States,' and approximately 18% of the
more than 1.1 million Americans infected with HIV are unaware of
their infectious status.? These estimated 200,000 plus unrecognized
HIV-infected individuals serve as one of the most important “trans-
mission pools” for the country’s ongoing HIV epidemic. Accordingly,
the CDC has introduced and implemented a wide range of aggres-
sive national screening strategies.>™> A cornerstone of the current
CDC approach for identifying patients with unrecognized HIV
is widespread screening in emergency department (ED) settings.”
ED screening programs have identified hundreds of previous undi-
agnosed HIV-infected individuals since the 2006 CDC recommen-
dations for HIV testing.® However, existing ED programs are
challenged by the inability to carry out true universal screening due
to resource demands, as well as unsustainable costs for program
funding, particularly those programs that require use of exogenous
testing staff.”

Patient-centered touchscreen kiosk systems have been identified
as an innovative approach to optimize ED “front-end” operation
efficiency, including ED patient registration processing.® Further-
more, computerized kiosks have been shown to be an excellent ad-
junctive tool in ED settings for provision of focused public health
screening as well as patient-driven support for specific clinical
conditions. Targeted kiosk-based initiatives in EDs have included
screening, brief interventions and/or referral to treatment for inti-
mate partner violence,’ child safety,'® suicide,'' and alcohol abuse, '
and asthma treatment,'>'* as well as appropriate antibiotic use for
respiratory tract infections.'” To date, only one study of which we are
aware has evaluated use of kiosks as part of an ED-based HIV testing
program.'® Findings of this study suggest that although triage-based
kiosks could be leveraged to obtain informed consent, patients’ un-
derstanding of kiosk-based opt-out consent was suboptimal at best.
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Other uses of the kiosk to streamline HIV screening have yet to be
studied.

In this pilot study, our group designed and customized kiosks to
integrate with our rapid HIV screening services; the role of these
kiosks included offering patients the opportunity for screening at ED
registration and collecting behavioral risk data associated with our
testing program. To avoid potential stigma associated with HIV
screening, the kiosks were designed to include other public health
screening information. Thus, our aim was to evaluate the usability of
our computerized kiosks to offer HIV screening and collect risk as-
sessment information to help streamline existing ED-based HIV
screening services. In this usability study, the Registration Module
and Risk Assessment Module were operated via a pen-based
touchscreen tablet platform, as a prototype for the near-future pa-
tient-centered touchscreen computerized kiosks.

Subjects and Methods
STUDY POPULATION AND SETTING

The usability study took place in an inner-city academic adult ED
in Baltimore, MD, with an annual census of approximately 65,000
visits. The ED population is socioeconomically disadvantaged, with
>75% African Americans, 15% prior or current injection drug users,
and up to a 2.2% rate of newly diagnosed HIV from the existing ED
rapid HIV screening program.'” In November 2005, the department
established a nontargeted, rapid, oral fluid HIV screening program.
ED patients were considered eligible for this study if also eligible for
the existing HIV screening program: 18-64 years old; no previous
diagnosis of HIV; no test in the past 3 months; not critically ill; and
able to provide informed consent. Study participation was further
restricted to English-speaking patients.

STUDY DESIGN AND PROCEDURES

The usability study design included the evaluation of participants’
ability to complete two prototype kiosk software modules via
documented staff observations as well as embedded program data
collection, a short constructive survey, and a short open-ended
survey. ED patients were recruited by convenience sampling after
registration between 8 a.m. and 11 p.m. during 10 weekdays from
July 6, 2011 to July 22, 2011. Patients approached bedside under the
existing HIV screening program were also asked to participate in this
usability study. Those who agreed were verbally consented and then
asked to complete a two-part survey on a CREOSO C5 computer
tablet with pen-based touchscreen functionality (CREOSO, Phoenix,
AZ) (Fig. 1). Trained research assistants observed participants and
documented all patient comments and questions as well as any errors
encountered while using the tablets. Upon completion of both
program modules, participants provided further feedback via staff-
administered interview. The study was approved by The Johns
Hopkins University School of Medicine Institutional Review Board.

STUDY TOOLS
Study software includes two distinct survey module programs,
both built using Visual Basics® within the Microsoft® (Redmond,
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Fig. 1. Prototype kiosk: a computer tablet with pen-based
touchscreen functionality used in the usability study with the login
screen displayed.

WA) Access® platform and designed for optimal use with touchsc-
reen technology. Questions appear in white text against a dark blue
background, and users indicate answers by touching large yellow
buttons that change color when selected. Patients navigate within
modules by touching buttons in the lower corners of each screen
labeled with forward and back arrows or labeled “continue.” The
program forces patients to complete each portion of the module prior
to advancing. If a patient attempts to advance to a new screen prior to
answering all required questions, a pop-up indicating omitted an-
swers appears. Patients can elect to exit the module at any time by
touching a button labeled “X” in the upper right corner of each screen
and are prompted to indicate why they desired to stop. Answer se-
lection, as well as time spent on each screen, was directly imported
into secure linked Access databases for analysis.

The first program, the “Registration Module,” was intended to in-
tegrate HIV test offers into the ED’s planned kiosk registration by of-
fering HIV tests to all eligible patients upon entry into the ED after
initial registration. The module consisted of five screens: (1) “login,”
where patients entered first and last names, date of birth, last four digits
of social security number, and zip code; (2) a question assessing interest
in services and information regarding other public health screening
initiatives (including hypertension, diabetes, sexually transmitted
diseases, substance abuse, depression, and domestic violence); (3) a
question assessing patient comfort level with entering and updating
health information (i.e., medical records) via kiosk; (4) a screen high-
lighting recommendations for regular HIV screening as well as the ease
of testing and then offered a free test in the ED; and (5) instructions and
information dependent on prior answer selections.

The second program, the “Risk Assessment Module,” was designed
to replace the staff-administered risk assessment survey and demo-
graphic data collection, as well as subsequent data entry for patients
who agree to test. The module includes up to 21 screens, with the
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exact number of screens varying based on user responses. Screens
included the following: login; confirmation of the patient’s desire to
test; sociodemographic data collection (including computer and ki-

Table 1. Sociodemographic Characteristics of 62
Emergency Department Patient Participants

MEAN (SD) OR

osk experience); HIV risk assessment questions; and a survey on the CHARACTERISTIC, CATEGORY NUMBER (%)

patient’s preferences and ease of use regarding the kiosk program.

Age (years)
DATA ANALYSIS Mean 37.8+11.4
Sociodemographic characteristics and time spent per module were 20-29 16 (26)
summarized by descriptive statistical analysis. Qualitative data
30-39 20 (33)

analysis was performed to analyze participants’ overall experience
with, as well as their three favorite and least favorite aspects of, the 40-49 12 (20)
kiosk system. Chi-squared tests or f tests followed by multivariate

50-59 12 (20)
regression analysis were performed to determine association between
sociodemographic factors and perceptions of kiosk programs as well —— 12
as time spent completing each module. Unknown 1 (NO)
Results Sender
CHARACTERISTICS OF PARTICIPANTS Sl 25 (40)
Overall, 62 ED patients were recruited, and 61 completed both pro- Female 37 (60)

gram modules among the 88 patients who were invited to participate in Sty

the study. The majority of these patients were female, African American,
and under 40 years old (Table I). Approximately half of the participants
had aneducation level ofahigh school degree orless. Fifty percent of the White 12 (21)
subjects had some prior kiosk experience, most commonly at bank au-

African American 42 (72)

Hispanic 2 (3)
tomated teller machines and grocery store self-checkout kiosks.

Other 2 (3)
MODULE PROGRAM PERFORMANCE Unknown 4 (NC)

Mean time spent on the Registration and Risk Assessment Modules

. K K Highest education level
was 2:35+ 1:24min and 5:09 =+ 1:58 min, respectively. Removal of

the login screen significantly reduced times to 1:05+0:36 min and Some high school or less 16 (28)
4:10% 1:38 min. Ninety-five percent of subjects reported length of High school degree 14 (24)
use as “just right..” In addition, approximate.zly 80% of participants Some college/trade school 7 29)
agreed the following statements: “I found this software easy to use”

(80%); “I answered these questions without help” (78%); and “I prefer College degree or more 11 (19
doing this on the kiosk than in person” (80%). Unknown 4 (NO)

Prior kiosk experience

USER COMMENTS AND FEEDBACKS

Most of the participants (92%) reported positive experiences with None 29 (50)
our kiosk-based program modules (Table 2). Typical patient state- Some 29 (50)
ments include “I liked it,” “It was fairly easy,” “1000% cool,” “Good,” PR 20
or “It was OK.” Only three participants stated that HIV screening was
uncomfortable when completed via kiosk versus by in-person in- Grocery 10
terview. Only two participants described the software program as Healthcare setting 5
hard or difficult. -

Overall, 66% of participants reported there was nothing that they Airport >
disliked or would change about the program. Favorite aspects of the Other 5
program reported by participants included ease of use (52%), privacy Unlromi 4 (NC)

(48%), and speed (30%). Least favorite aspects of the program in-
cluded the tablet’s use of a “pen” rather than true touchscreen
technology (10%), login screen (10%), and tablet weight (5%). Sug-
gested changes from participants included addition of headphones
for audio functionality (7%), replacement of the “pen” with true

ATM, automated teller machine; NC, not calculated; SD, standard deviation.

touchscreen functionality (7%), and elimination of the login screen
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Table 2. Some Quotes from Participants on Their Experience
in the Use of Kiosks for Offering Human Immunodeficiency

Virus Testing in the Emergency Department
FEATURE

Ease of use

"Extremely easy"

"Fine, quite easy"

"Pretty easy. | love computers, so."

"Quick and easy"

Favorable views "100% liked"

"100% cool"

“Fast quick, moved quickly between screens"

“Fun, interesting, challenging because never used one
before”

All right, cool machine for person that doesn't know
how to work it"

“| like it because don't really have computer—novel
experience like"

“| liked it. Private, don't have to worry about others
listening”

"It's fine, less uncomfortable to use kiosk instead of
person interview"

"Extremely easy, more comfortable doing that than
talking person”

Less favorable views | “Unremarkable”

“Uncomfortable because of nature of (sex) questions”

Unease with use “No opinion. Hard because not computer inclined.”

"Very different, 5/5 difficulty”

(7%). Although roughly a quarter (26%) of participants stated they
would prefer to wear headphones to hear the questions on the kiosk,
the majority (54%) indicated that they would not.

OBSERVATIONAL NOTES

Research assistants observed that more than 95% of participants
were able to maneuver through most screens on the Registration and
Risk Assessment Modules (15 out of 27 screens) without help. The
leading technical issue was login—85% and 25% of subjects required
assistance for login for the Registration or Risk Assessment Module,
respectively. The three other screens where a significant portion
(>20%) of subjects required assistance include patient interest as-
sessment for other public health screening initiatives in ED (for the
Registration Module), prior kiosk experience, and receptive anal sex
questions in the Risk Assessment Module. Additionally, two screens
on the Risk Assessment Module regarding sexual behaviors and
sexually transmitted diseases presented some difficulty, with over
10% of subjects requesting assistance.

© MARY ANN LIEBERT, INC.

FACTORS ASSOCIATED WITH TIME SPENT
AND PARTICIPANTS’ FEEDBACK

Higher education levels and prior kiosk experience were associated
with less time spent on kiosks. Participants with at least a high school
degree spent approximately 1 min less each on both the Registration
and Risk Assessment Modules compared with those with less than a
high school degree (Registration, 2:09 min versus 3:19 min [p <0.05];
Risk Assessment, 4:52 min versus 5:42 min [p < 0.05]). Participants who
reported prior kiosk experience also spent approximately 1 min less per
module than those without prior kiosk experience (4:41 min versus
5:51 min). No other factor was associated with time spent on the kiosks.

Both education level and prior kiosk experience also correlated
with reported ease of use. Participants with at least a high school
degree were significantly ( p=0.014) more likely to rate the programs
“Easy to Use” (93%) than participants with less than a high school
degree (67%). Similarly, 90% of participants reporting prior kiosk
experience rated the program “Easy to Use” compared with only 69%
of those with no prior kiosk experience (p=0.052). Education level
also inversely correlated with assistance needed to complete kiosk
surveys. Participants with a high school degree or greater were more
likely to report being able to answer questions without help com-
pared with those with less than a high school degree (89% versus 67%
[p=0.039]). Additionally, participants with at least a high school
degree were more likely to report to prefer the kiosk program to an in-
person interview than those with less than a high school degree (93%
versus 67% [p=0.014]). Age, gender, and race did not correlate with a
participant’s feedback.

IMPROVEMENT OF REGISTRATION AND RISK
ASSESSMENT MODULE SOFTWARE AND HARDWARE

Based on the findings from the usability study, we have implemented
the following improvements to the kiosk program to minimize tech-
nical assistance and streamline the process to allow further integration
with ED care flow. First, we replaced the tablet with a free-standing
touchscreen kiosk. This has allowed for a larger screen and font pre-
sentation, eliminated suboptimal tablet “pen” performance, and per-
mitted for greater usability because the user no longer has to support
the tablet’s weight while navigating through screens. Second, we have
worked with manufacturers to equip the kiosk with a wristband scan-
ner. Because every ED patient receives a wristband after initial brief ED
registration (Fig. 2), this allows for the elimination of manual login.
Finally, we made slight revisions in the wording and layout of screens
that participants found difficult to understand or had trouble navi-
gating and also fine-tuned question to minimize patient discomfort
with completing to more sensitive risk assessment questions.

Discussion

The results of this usability study demonstrate favorable pa-
tient response to incorporation of kiosk-based methods for HIV
testing offer, as well as screening and risk assessment in the ED.
Participants reported the prototype system was easy to use, and we
observed most participants easily maneuvered through the majority
of screens without any assistance. We also found that average time
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The Emergency Department is thinking about offering
information on different health topics using kiosks.

Would you be interested in getting information about
any of the following on a kiosk? (Choose all that apply.)

;l a ag 0 .. Yes No
T With men | With women | With both men
= only only and women
0 1 2-4 5-9 |10-15]| 16+

< >

= i ot |

Fig. 2. (A) Screenshot from the Registration Module of the proto-
type kiosk: the computer tablet. (B) Screenshot from the Risk
Assessment Module of the prototype kiosk: the computer tablet.
(C) Free-standing touchscreen kiosk equipped with the wristband
scanner.
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spent on each module by participants, after excluding manual login
screen (easily achievable via wristband scanner), was approximately
1 and 4 min, respectively. These findings highlight the potential
valuable role kiosk systems could play in developing an integrated
method of HIV testing into ED operations.

The positive participant response regarding this novel approach
for offering and streamlining HIV screening was particularly in-
teresting given the fact that the majority of our inner-city popu-
lation is socioeconomically disadvantaged. This overwhelming
acceptance and ease of use even among less educated and less ki-
osk-experienced individuals suggest great potential for future im-
plementation in diverse settings. Implementation could be
optimized for each population based on fine-tuning and modifi-
cation of the prototype software modules. It is notable, however,
that we did find that lower education level and lack of prior kiosk
experience were correlated with neutral or unfavorable perception
regarding the maneuverability of the prototype kiosks as well as
need some assistance on kiosk use. One reason for this could be from
use of some “jargon” wording and terms used in the prototype
modules. We have accordingly revised some language to minimize
need of assistance and adjusted question skipping functions to re-
duce level of discomfort. As noted above, we also replaced the
manual login screen (where many of the difficulties were encoun-
tered among those with lower educational levels) with wristband
scanner login, which offsets those challenges. An audio feature and
a pop-up function to explain some terms are additional features
that will be considered in future refinements of the system.

One of the most important features of the kiosk system for of-
fering HIV screening in EDs was its flexibility. The kiosk software
modules can be easily customized for different screening ap-
proaches according to each individual ED’s patient flow and pro-
gram requirements. If a targeted screening approach can be
adopted, the registration module could be easily programmed to
offer tests to only “high-risk” ED patients selected based on in-
putted sociodemographic information (e.g., a risk score).'® If an ED
does not need to collect extensive risk information for a funding
agency as we do, a more simplified Risk Assessment Module could
be tailored without difficulty (or even it can be completely removed
from the screening program). Other public health screening initia-
tives as well as health education could also be added to the software
modules. For example, we have successfully modified our Risk
Assessment Module with add-on screens for patient rapid HIV self-
testing instructions'®?° after the recent U.S. Food and Drug Ad-
ministration’s approval of the over-the-counter use of the rapid oral
fluid HIV test.”! Finally, for more severely ill patients, this kiosk
system can be equipped onto a movable cart or installed on an
iPad® (Apple, Cupertino, CA)-like lightweight touchscreen
tablet for bedside use, with or without assistance of a healthcare
provider.

LIMITATIONS
The current study has several limitations. First, our study may be
biased as the population acuity level distribution does not fully reflect
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that of the greater ED patient population. Because of time required to
complete not only program modules, but also consent and pilot surveys,
only patients already stabilized and in semiprivate long-term beds were
enrolled in the study. These patients might have more favorable views
of our novel kiosk-based HIV screening modules compared with those
with more severe acute illnesses or those who are less ill (ambulatory
fast track patients) who have shorter ED lengths of stay. Second, our
study also suffered from selection bias because it is likely that we en-
rolled more computer-savvy ED patients as volunteers who might be
more interested in our study than those who do not use or infrequently
use computers or other high-tech products (e.g., smartphones or tab-
lets). Such computer-savvy patients would be more likely to have more
easily maneuvered through our prototype kiosk software modules and
report our tool as “easy to use” than those who were not. Third, this was
a single institution study. Therefore, our prototype kiosk system might
not be suitable for use in other EDs without further tailoring. However,
as previously mentioned, the kiosk system’s flexibility, given the ease of
software modification, makes it easily adaptable to diverse settings. Our
findings should provide other EDs with guidance in tailoring this kiosk-
based screening program to best integrate and help streamline some
aspects of the testing process in the context of their own ED operations.

Conclusions

Our study findings suggest that use of kiosks could help streamline
patient-directed HIV screening in acute care settings. Kiosks could also
be used for other public health initiatives in both acute and routine
clinical care settings, such as screening for sexually transmitted infec-
tions. The information provided here will allow others to assess the
feasibility of incorporating kiosks for similar public health services in
various locations and to identify key factors related to the successful
integration of these programs. Additional work to streamline kiosk in-
terface with the information technology systems unique to each
healthcare setting is needed to optimize integration into clinical practice.
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