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Abstract

HIV testing in emergency departments (EDs) remains underutilized. We evaluated a computer tool

to facilitate rapid HIV testing in an urban ED. Randomly assigned non-acute adult ED patients to

computer tool (‘CARE’) and rapid HIV testing before standard visit (n=258) or to standard visit

(n=259) with chart access. Assessed intervention acceptability and compared noted HIV risks.

Participants were 56% non-white, 58% male; median age 37 years. In the CARE arm nearly all

(251/258) completed the session and received HIV results; 4 declined test consent. HIV risks were

reported by 54% of users and there was one confirmed HIV-positive and 2 false-positives

(seroprevalence 0.4%, 95% CI 0.01–2.2%). Half (55%) preferred computerized, over face-to-face,

counseling for future HIV testing. In standard arm, one HIV test and 2 referrals for testing

occurred. Computer-facilitated HIV testing appears acceptable to ED patients. Future research

should assess cost-effectiveness compared with staff-delivered approaches.
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INTRODUCTION

Approximately one in five of those estimated to be currently living with HIV in the United

States remain unaware of their status (207,600 people; Centers for Disease Control and

Prevention [CDC], 2012). Early detection and treatment of HIV disease reduces morbidity

and mortality (Deloria-Knoll et al., 2004; Murphy et al., 2001; Palella et al., 2003) as well as

secondary transmission risks (Cohen et al., 2011; Fonner, Denison, Kennedy, O'Reilly, &

Sweat, 2012; Higgins et al., 1991; Hutchinson, Branson, Kim, & Farnham, 2006). Yet many

HIV-positive persons still do not get tested until late in their disease and a third of those who
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test HIV-positive using traditional antibody testing do not return for their test results (CDC,

2003). This obstructs the opportunity for antiretroviral therapy initiation, which US

guidelines now recommend be offered to all upon HIV infection diagnosis, regardless of

CD4 cell count (strongest evidence for ART at ≤350 CD4 cell count; Department of Health

and Human Services [DHHS], 2011). In an effort to increase HIV seropositive status

knowledge – the US Preventive Services Task Force may issue in 2013 a Grade A (strongest

level of evidence) recommendation that clinicians screen adolescents and adults ages 15 to

65 years, and younger adolescents and older adults who are at increased risk, for HIV

infection (US Preventive Services Task Force [USPSTF], 2012). This follows the Centers

for Disease Control and Prevention’s 2006 recommended routine opt-out HIV screening for

13 to 64 year olds in all health care settings including emergency department care settings

(EDs) (Branson et al., 2006). This policy means that all people entering EDs should be made

aware that they will be tested for HIV unless they do not want a test. A separate written

consent for people who accept testing is no longer recommended (Bartlett et al., 2008),

nearly all states have now complied with this CDC recommendation (Mooney, 2011) though

as of 2011 five states still had laws presenting barriers to CDC-recommended opt-out HIV

testing (Neff & Goldschmidt, 2011).

Emergency departments are important locations to increase access to HIV testing (Kecojevic

et al., 2011; Kelen, Shahan, & Quinn, 1999; Rothman, Ketlogetswe, Dolan, Wyer, & Kelen,

2003; Walensky et al., 2005) as these may be the only place where many medically

underserved persons at risk for HIV seek care (Goggin, Davidson, Cantril, O’Keef, &

Douglas, 2000; Hutchinson, Corbie-Smith, Thomas, Mohanan, & del Rio, 2004; Liddicoat et

al., 2004; Tao, Branson, Anderson, & Irwin, 2003), there is a higher proportion of HIV-

infected adult patients in urban EDs versus the population as a whole (Goggin et al., 2000;

Kelen et al., 1999; Walensky et al., 2005), and testing in EDs with high HIV prevalence

rates successfully increases awareness of HIV status among attendees (Hutchinson et al.,

2006; Kraus, Rothman, Shahan, Quinn, & Kelen, 2006; White, Orujela, Lowery, & Frazee,

2006). Universally offered rapid HIV testing in EDs has shown high levels of patient

acceptability, referral to care (Hutchinson et al., 2004; White et al., 2006), and cost

effectiveness (Kelen et al., 1999; Rothman et al., 2003) even where HIV prevalence is low

(>0.2%) (Paltiel et al., 2006).

However, the need for education, consenting and counseling (in states where required)

places a burden on staff time and resources. Due to barriers (Burke et al., 2007) including

lack of time, training, funding, and follow up systems (Fincher-Mergi et al., 2002; Murphy,

Grusky, Roberts, & Swanson, 2005; Rothman, 2004; Wilson, Mitchell, Bradbury, &

Chavez, 1999), and concern about patient volume and throughput, EDs often are unable to

provide HIV testing (Ehrenkranz et al., 2008; Gift & Hogben, 2006; Jenkins, Gardner,

Thrun, Cohn, & Burman, 2006) even when patients present with HIV risk factors (Fincher-

Mergi et al., 2002; Liddicoat et al., 2004; Wilson et al., 1999). A national survey of 223 EDs

found that only 3% of providers routinely offered HIV testing to all patients (Hardwicke,

Malecha, Lewis, & Grimes, 2008). The National ED HIV Testing Consortium recently

published a call for more rigorous evaluation of a range of HIV testing operational models in

EDs (Haukoos et al., 2011), echoing earlier calls for research priorities that include
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computerized aids for HIV testing in EDs (Haukoos, Mehta, Harvey, Calderon, & Rothman,

2009).

Recognizing that these major impediments will require a variety of innovative solutions, we

developed an interactive computer tool (Spielberg et al., 2011) to support HIV testing in

EDs and other health care settings. Multiple studies in settings including EDs support the

effectiveness of computer-delivered health communication tools for HIV prevention (Kiene

& Barta, 2006; Lightfoot, Comulada, & Stover, 2007), education (Marsch & Bickel, 2004),

HIV testing, consent and counseling (Calderon et al., 2006), as well as for smoking

cessation (Noell, Biglan, Hood, & Britz, 1994; Swartz, Noell, Schroeder, & Ary, 2006), diet

(Brug, Oenema, & Campbell, 2003; Brug, Steenhuis, van Assema, & de Vries, 1996),

diabetes management (Glasgow et al., 1997; Glasgow, Toobert, & Hampson, 1996), and

other conditions (Neumann et al., 2006; Rhodes, Lauderdale, He, Howes, & Levinson,

2002). We hypothesized that using an interactive computer tool to facilitate rapid HIV

testing would be acceptable among patients and feasible to use in an ED, as documented by

HIV testing uptake (i.e., a high percent agreeing to test and receiving test results), behavioral

change, and satisfaction measures. Further, we sought to document whether there was

potential unmet need with current HIV testing ED practices, as measured by sexual

transmission risk behaviors noted in charts and prevalent sexually transmitted infection

(STI) status.

METHODS

Study Design

We conducted a cross-sectional study in which participants were randomly assigned to one

of two arms. The intervention group received the CARE tool session, rapid HIV test

(OraQuick Advance Rapid HIV Antibody test, OraSure Technologies, Bethlehem,

Pennsylvania) and gonorrhea and chlamydia urine tests (nucleic acid amplification test,

GenProbe, San Diego, California) prior to standard ED visit. The other group received only

the standard ED visit and chart review to assess risk behaviors and HIV/STI test referrals

noted. Sample size for the intervention group was set to have reasonable power at alpha 0.05

to detect by two-sided McNemar’s chi-square test a ≥7% absolute difference in proportions

of participants willing to make behavioral changes at the end as compared to the start of

their computer session. The research protocol was approved by the University of

Washington Human Subjects Division, 06-1550-C 01.

Setting

Participants were recruited from the non-trauma side of an urban, public level-1 trauma

center ED serving 80,000 patients per year in the Pacific Northwest. By policy this ED did

not at the time of the study provide HIV testing for patients other than those being treated

for an occupational blood exposure or for clinical indication. Therefore we were unable to

conduct this study as a randomized comparison of computer- versus ED staff-delivered HIV

testing. Participants were recruited directly after visiting the triage desk during day and night

shifts Monday through Saturday.
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Selection of participants

Research Assistants (RAs) approached all ambulatory, non-acute, patients after triage and

check in, and provided a scripted study description. All RAs were trained in HIV counseling

and testing procedures, and were observed for quality assurance. Eligibility criteria included

being age 18 or older, clinically stable, English-speaking, HIV-negative or status unknown,

and able to understand the consent process. Participants who refused study enrollment were

asked to respond to anonymous questions about HIV testing history and risk, and RAs

recorded demographic data. Study arm assignment of consented eligible participants was

done on the computer using a standard pseudo-random number generation algorithm. Since

RAs had to give verbal HIV test results, they could not be blinded to study arm assignment.

Intervention and procedures

The Computer Assessment and Risk reduction Education (CARE)1 tool provides risk

assessment, a rapid HIV test video, HIV test consent, personalized feedback based on user

risks, tailored behavioral skill-building videos, and development of a specific HIV risk-

reduction plan. The session closes with a printout summarizing user plan and customized

referrals. Content is based on Integrative Model of Change (Fishbein et al., 2001; Glanz,

Rimer, & Lewis, 2002) and social cognitive theory (Bandura, 2001), and counseling

elements shown in randomized trials to reduce STI incidence (Kamb et al., 1998). The

intervention was delivered on a computer cart locked to the wall in a busy ED corridor.

After accepting study participation, during the waiting period prior to exam, the study was

explained to patients by script in a private area in the clinic. Written informed consent was

obtained and eligible participants were randomly assigned to intervention or control.

Intervention participants provided a urine sample for STI testing and an oral swab for the

rapid HIV test, then took the computer intervention using headphones, while the RA

processed the HIV test. After viewing the rapid test video participants consented on the

computer in a two-step process: agreeing that they did not believe they would harm self or

others if a test result was preliminary positive and saying ‘Yes’ on the test consent form.

After the CARE session RAs reviewed the printout to verify that the participant was safe to

test and consented to test. They then delivered the rapid HIV test result verbally in a private

exam area. If participants did not complete the consent process the specimen was discarded

and the test result not read or reported. All RAs were trained HIV test counselors. Protocol

for preliminarily positive rapid test results included drawing a whole blood specimen for

Western blot confirmatory testing, linking the participant with the HIV clinic located in the

hospital, and provision of other appropriate referrals. Intervention and control participants

returned after their ED exam for a verbal exit interview and incentive payment ($20

intervention, $5 control).

Data collection and processing

Intervention group data were entered directly into the CARE tablet computer by participants

and were wirelessly transmitted via an encrypted, private signal to a SQL server database.

1Resources Online, email Jim Larkin [jim@ronline.com], website: http://www.ronline.com/

Kurth et al. Page 4

AIDS Educ Prev. Author manuscript; available in PMC 2014 July 10.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

http://www.ronline.com/


No personally identifying information was collected or stored on the tablet. In-person exit

interview data were recorded onto standardized paper forms by RAs. Electronic medical

record data abstraction using a standardized form was conducted by an RA experienced in

chart abstraction and blinded to group assignment. Abstracted data included demographics,

presenting complaint, and whether the presenting symptoms were potentially STI-related

(urinary tract infection, pelvic pain, urethral/vaginal discharge, genital rash), documentation

of patient HIV risk (injection drug use, unprotected sex) or risk reduction plan (e.g., “use

condoms”), HIV status, and whether gonorrhea, chlamydia and HIV testing were

recommended or ordered.

Time-motion data were collected by RAs on standardized study forms in which the time for

activities were charted including study related duties (approach, informed consent) and

HIV/STI testing and computer-related duties (collecting specimens, CARE tool intervention,

running rapid tests, delivering results). The RA time spent on these activities was multiplied

by an average staff wage of $22/hour, including 12% for fringe benefits. Cost estimates also

included the market cost of rapid test kits, confirmatory tests, and CARE tool hardware and

set-up costs. Cost for treating cases of gonorrhea and chlamydia were not included because

these cases were referred to, and paid for by, the public health department.

Outcome measures

Principle outcome measures included uptake of HIV testing (percent agreeing to test and

receiving test results prior to discharge from the ED), participant responses to acceptability

questions regarding computer-facilitated rapid HIV testing, and cost of the computer

intervention. Measures of potential unmet need included comparison of HIV risks, HIV/STI

testing and referral in patients randomized to chart review only (control arm) and to CARE.

Data Analysis

The CARE data and chart abstraction data were entered into SPSS (SPSS Inc, Chicago, IL).

Outcome measure data were summarized using descriptive statistics and compared using

independent or correlated chi-square tests for categorical measure differences. HIV/STI

prevalence confidence bounds were calculated using STATA (StataCorp, College Station,

TX).

RESULTS

Characteristics of study subjects

Figure 1 summarizes the study flow. Over half (517/971 or 53%) of those approached

accepted study participation, indicating that they were prepared to take a rapid HIV test that

day. Among those who did not participate (74/454 or 16%) were not eligible. Half the

patients who refused (184/380 or 48%) did not give a reason; among those who gave reasons

for refusal (n=196), the most frequently cited were being too sick (94/196 or 48%) or not

having time (38/196 or 19%). Relatively few patients refused participation due to having

already tested for HIV (16/196 or 8%), not believing they were at risk (13/196 or 7%), or

being afraid to consider HIV testing (3/196 or 1%). Study acceptors were more likely than

non-acceptors to be non-white (279/517, 53% vs. 154/380, 40%, p<0.001) and to have
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recent (within last 6 months) sexual HIV transmission risk (145/176, 82% vs. 56/94, 60%, p

<0.001), sexual partner with unknown HIV status (105/231, 45% vs.21/102, 21%, p <0.001),

and were less likely to have had an HIV test in the last 6 months (59/210, 28% vs. 49/112,

44%, p=0.005).

Participants in the intervention and control groups (Table 1) were similar. Non-whites made

up 56% of the study population, females comprised 41% of the sample, and the median age

was 37 years. Of those in the CARE intervention group who were sexually active (225/244),

over half (132/225) disclosed having unprotected vaginal or anal sex in the prior 2 months,

among whom nearly half (63/132) had sex with a partner whose HIV status was positive

(1/63) or unknown (62/63).

Main results

HIV testing uptake and prevalence—Nearly all individuals randomized to the CARE

arm consented to and took the rapid HIV test (251/258, 97%) and gave specimens for

gonorrhea and chlamydia tests (254/258, 98%). Four participants did not HIV test due to

responding affirmatively to CARE tool computer screening questions for potential of

harming self or others in the event of a positive result. These patients were counseled to wait

to test and to seek support from their health provider or a counselor. Two additional

participants did not complete the CARE tool or test for HIV due to: 1) religious objections

to sexual questions, 2) vision problems causing difficulty in viewing the computer screen

and a third participant refused to test without explanation at the time of HIV test. In the

control arm, no HIV tests were conducted and only 2 participants were referred for an HIV

test according to chart notes. The chart review of the intervention group revealed that 3

participants were charted as having an HIV test (2 through our study testing and 1 performed

for clinical indications by ED clinicians).

There was one true HIV positive identified (preliminary positive confirmed by Western blot

and HIV-1 RNA), and two false positives (preliminary positive rapid, not confirmed).2 This

yielded an HIV seroprevalence of 0.4% (95% CI 0.01 – 2.2%) and a specificity of 99.2%

(95% CI 97.2 – 99.9%). One gonococcal and 9 chlamydial infections yielded a combined

prevalence of 3.9% (95% CI 1.9 – 7.1). All positive STI test results were referred to the

health department STD clinic for follow up, treatment and partner notification which

resulted in 8 of 10 participants and 6 of 8 partners receiving treatment for their bacterial

infection. Two participants were lost to follow up and these cases were closed by the health

department. All preliminary HIV positives were followed up for confirmatory testing and

HIV treatment referrals. The one participant who was diagnosed with HIV was referred for,

and entered into care, in the hospital-based HIV clinic. Notably, this person had a history of

daily injecting drug use and had been seen in the ED twice in the 2 years prior to getting

HIV-tested in this study.

Acceptability—Intervention arm participants answered acceptability questions within the

tool immediately following the computer session; 86% found the session length “just right,”

2Quality control checks showed no problems and the company (OraSure Technologies) was notified. They conducted an investigation
and found no identifiable lot or other problems.
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97% found the tool either “very easy” (74%) or “easy” (23%) to use, 96% found it provided

them “enough privacy” and 91% felt the CARE tool helped in comparison with face-to-face

counseling. Verbal exit interviews found that in comparison to human staff-delivered

counseling, 83% found the CARE tool more private, 77% more “convenient,” 76% more

“comfortable,” 72% “safer,” and 54% found it more “helpful.” Two-thirds (164/244) said it

was “very important” for them to change their behavior so they would not acquire HIV or an

STI. If tested for HIV in the future, 55% said they would choose a computer over face-to-

face counseling, and an additional 6% expressed no difference in preference.

Over half of CARE users (54%) and 46% of control arm participants said they were “’very

satisfied’ with their ED visit today.”

Cost—For the study we received free HIV test kits from the distributor but have included

2005 market cost of kits here for analysis. Staff time, CARE hardware, supplies, and study-

related costs for conducting computer-facilitated rapid HIV testing (n=251) was US$ 11,047

(Table 2). Programmatic cost (i.e., excluding study-only activity staff time) was US$ 10,017

or about US$ 40 per any HIV test result received and – in this low-prevalence setting – US$

10,000 for a positive test result received. These results were based on research staff testing

one person at a time. When scaled up it would be possible for one staff to test several

patients at a time, and hardware costs would amortize over time, bringing overall testing

costs down through efficiencies of scale.

Evidence of unmet need given current HIV testing practice—As seen in Table 3,

HIV risk from sexual contact (unprotected sex in last 2 months) was reported by 59% of the

intervention group and noted in 1% of control group charts. Injecting drug use was

documented at an order of magnitude higher level in the CARE tool than in control charts.

An HIV risk reduction plan was created by nearly all CARE participants (97%, 238/245)

while 0.8% (2/230) of control arm charts indicated an HIV risk reduction plan was

discussed. Intervention participants were asked about confidence in ability to make changes

to reduce HIV risk before and after developing their plan; 78% (190/243) felt “very

confident” before their plan and 84% (198/236) felt “very confident” after making a plan

(McNemar’s χ2 p = 0.047).

Limitations

Our study had several limitations. We compared patient self-report data to chart notes from

clinicians. Participants may be more willing to disclose sensitive risk information on an

anonymous computer tool than to a clinician (reporting and social desirability bias).

Clinicians may not have charted all HIV/STI risk presented by participants or referrals made

for HIV testing. Our findings do reflect the literature that clinicians in many different

settings do not consistently discuss HIV risks with patients or screen for HIV/STIs even

when patients present with risk factors or are known to be HIV-positive (Marks et al., 2002).

We experienced initial data loss due to problems with our initial wireless networking setup

(intermittent connection failures that appeared to be caused by other existing wireless

networks operating at identical frequencies, as well as suspected interference from ED

equipment). Adding additional hardware and redundant network connectivity prevented
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further data loss. These difficulties experienced and overcome illuminate critical technical

issues to be considered when implementing computerized health tools.

Our cost analysis may not accurately reflect the true cost of conducting HIV testing in an

ED setting because we had dedicated study staff. On the other hand, staff time was likely

over-estimated because RA staff remained with the participant while they conducted their

computer session. Finally, our patient population may not be generalizable to other ED

populations.

DISCUSSION

As the National ED HIV Testing Consortium has pointed out, effectively scaling up HIV

testing in EDs may require various modalities. We found in this randomized trial that a

theoretically-based computer tool used in conjunction with staff provision of point-of-care

rapid HIV testing was a potentially cost efficient way to support the goal of increasing HIV

serostatus knowledge. Computer-facilitated rapid HIV testing in this ED setting led to high

testing and results uptake (100% of those in the CARE arm who consented to test got HIV

results), and high satisfaction among patients. Additional advantages of such a tool include

consistent delivery of evidence-based counseling that has been shown to reduce incident

STIs (Kamb et al., 1998; Metcalf et al., 2005) but that is rarely translated into clinical

practice (Golden & Manhart, 2005).

This study dispels several concerns about the provision of routine rapid HIV testing in EDs.

We found the routine offer of HIV testing to be quite acceptable to the majority of patients

visiting EDs, even though they were presenting for other health concerns. Studies evaluating

barriers to HIV testing in the past have found that fear of learning their status was the major

reason for avoiding HIV testing (Kellerman et al., 2002; Spielberg et al., 2003). When

presented in this context, fear was a concern voiced by few patients.

In this study we gave patients the option of keeping their CARE session report confidential

or of making an extra printout to share with their provider. Almost none of the patients

reported on exit interview that they shared their HIV testing experience with their ED

provider. It is not clear how testing rates and visit satisfaction would have been affected if it

were routine practice to give providers the information gathered in the CARE session.

Time for the CARE session (mode 19 minutes) allowed patients to complete it after triage

and before their clinical visit. This did not interfere with the ED visit and was efficient since

it utilized patient (not ED staff) time while waiting for clinical care. Nearly all CARE tool

users completed a rapid HIV test, and all who were tested received their preliminary test

result prior to leaving the ED. Study staff follow-up time for those testing preliminary HIV-

positive was a mean of 49 minutes (SD 35.2 minutes). No participants in the standard of

care control arm were HIV-tested. Sexual and parenteral risk for HIV likely was present for

a substantial proportion of these individuals (study arm randomization appeared to work,

and over half the intervention participants reported unprotected sex, with 1/4 reporting

potentially non-HIV-concordant sex). While few indicated that the chief reason for their ED
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visit was for HIV testing, opportunities for identifying HIV-positives and for reducing risk

among HIV-negatives clearly did exist.

Regarding the concern that busy ED providers will not have time for post-test counseling

among those with positive test results, we found the burden to be minimal, and that

collaboration between our public health department STI clinic and the ED was a successful

way to reduce the burden of follow-up on busy ED clinicians (Lyons, Lindsell, Ledyard,

Frame, & Trott, 2005).

Operational costs for implementing opt-out HIV testing in EDs has been a consistent

concern (Borg, 2007). Several ED providers have voiced concerns that even without

separate consent and counseling, the burden of performing the rapid test itself is too much

for existing ED staff to absorb. With an interactive computer tool like CARE, routine testing

can be provided along with standardized counseling and referrals, at a relatively low cost,

without incremental staff resources.

This study also served to highlight the substantial risks and need for referrals that ED

patients have. In addition to providing HIV risk reduction counseling, the CARE tool

identified that 46% of patients screened positive for depression and 61% screened positive

for chemical dependency. The automated referrals to mental health and substance use

treatment provided in the CARE tool printout may help patients seek out additional care.

CONCLUSIONS

Establishing computer-facilitated HIV testing in EDs likely will require administrative and

clinical leadership, some staff training time, costs for hardware (that amortize over time),

and for software localization if necessary. Computer-facilitated HIV testing has been shown

to be effective in eliciting sensitive behaviors as well as prompting test offers and

administering rapid HIV testing consent and procedures (Cohall et al., 2007; Cohall et al.,

2008; Douglas et al., 2005; Merchant et al., 2011; Saifu et al., 2011; Sellors et al., 2002;

Sundaram et al., 2009; Welz & Herbst, 2008; Wilbur, Huffman, Lofton, & Finnell, 2011).

Such tools would have expanded value if results are integrated into electronic health records.

Once these expenditures have been made, computer-facilitated rapid HIV testing has the

potential to increase quality of care among underserved populations, while minimizing

ongoing operational costs or staffing requirements in these high-burden care settings.
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FIGURE 1.
Computer-Facilitated Rapid HIV Test Study Profile
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TABLE 1

Demographic and risk characteristics*, by randomization arm

Characteristic

CARE
Computer Tool
(N = 244†)

Standard Clinic
Visit (Chart data)
(N = 245††)

Gender N (%) N (%)

  Male 143 (59) 152 (62)

Age (years) N = 242 N = 245

  < 20 7 (3) 14 (6)

  20–29 74 (31) 64 (26)

  30–39 61 (25) 58 (24)

  ≥ 40 100 (41) 109 (44)

  Mean (SD) 36.69 (11.022) 36.86 (11.435)

Race/ethnicity N = 241 N = 245

  African American 93 (39) 93 (38)

  Asian/Pacific Islander 2 (1) 6 (2)

  Latino 3 (1) 13 (5)

  Native American 6 (2) 8 (3)

  White 106 (44) 109 (44)

  Multiple/other 31 (13) Not available (N/Av)

  Unknown – 16 (7)

≤ High school education 166/243 (68) N/Av

Homeless 52/240 (22) N/Av

Duration since last HIV test N = 212 N/Av

  Past 6 months 61 (28) –

  6 months to 1 year 38 (18) –

  > 1 year ago 55 (26) –

  Never tested 58 (27) –

Unprotected sex in past 2 months, any 132/225 (59) 3/230 (1)***

Unprotected vaginal or anal sex with risky partner** 64/227 (28) N/Av

Number of sex partners past 2 months N = 242 N/Av

  0 62 (26) N/Av

  1 145 (60) N/Av

  ≥ 2 35 (14) N/Av

Depression screen positive 110/241 (46) N/Av

ETOH/chemical dependency screen positive 117/193 (61) N/Av

Non-injection drug use daily or almost daily 109/219 (50) N/Av

Drugs used in past 2 months N = 212 N/Av

  Crack/cocaine 60 (28) –

  Methamphetamines 19 (9) –

  Other non-injection drug 102 (48) –

  Heroin 31 (15) –
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Characteristic

CARE
Computer Tool
(N = 244†)

Standard Clinic
Visit (Chart data)
(N = 245††)

Injection drug use (IDU), ever 62/242 (26) 5/230 (2)***

IDU daily or almost daily past 2 months 14/241 (6) N/Av

Needle/works sharing (risky partner**), 2 months 6/241 (2) N/Av

Unprotected sex or needle sharing (any partner), 2 months 136/244 (56) N/Av

HIV testing needed (risk within 3 months before or since last test) 187/204 (92) N/Av

†
Unable to analyze 10 participants due to data loss due to wireless transmission issues; 2 participants excluded from analysis due to ineligibility

††
Unable to analyze 12 participants due to data loss due to wireless transmission issues; 2 ineligible for study

*
Sex and needle sharing behaviors in past 2 months

**
A partner of HIV-positive or unknown HIV status past 2 months

***
p <0.001

N/Av = data Not Available in charts
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Table 2

Cost data, computer-facilitated rapid HIV testing study

Category Measure Quantity Subtotal
($USD)

Personnel Cost

(based on $22.40/hourly including benefits @ 12%) Time

  Program related time 0.69 hr 251 (tested for HIV and
GC/CT*)

$15.36 × 251 = 3856.02

  (collect rapid & urine test specimen, process rapid test and CARE computer session)

  Time for HIV test result 4 minutes 251 $1.49 × 251 = 374.82

  (negative and positive)

  Study related time 0.183 hr 251 1030.77

  (approach, recruit, consent, study paperwork)

Materials Unit cost - $USD

  Supplies–gloves (0.15) and urine cups (0.10) 0.25 251 62.75

  Rapid tests & controls 12.0 251 3012.00

  HIV confirmation (Western blot) 84.0 3 252.00

  GC and CT tests 9.0 254 2259.00

  Locking computer cart 200 1 200.00

  CARE tool hardware cost printer–200
server–600
wireless–500
tablet computer–1700

1 of each 3000.00

Total Cost 11,047.36

Total Programmatic Cost

(excludes study-related staff time) $10,016.59

*
GC = gonorrhea, CT = chlamydia
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Table 3

Comparison of HIV risk assessment, testing, and referral needs and services by study arm

Characteristic

CARE
Computer Tool
(N = 244)

Standard Clinic
Visit (Chart data)
(N = 245)

Comparison of chart review data N (%) N (%)

  Left before ED provider exam* 14 16

  Requested HIV or STI testing from ED provider 1 2

  Referred for HIV testing by ED provider 2 2

    HIV/STI–related complaint noted in ED chart 18/241* (8) 9/230* (4)

    (UTI, urethral/vaginal discharge, pelvic pain, genital rash)

Comparison of intervention arm CARE computer data to Standard Care control arm data

  HIV risk noted CARE Chart Review

    Unprotected sex (unprotected sex in last 2 months) 132/244 (54) 3/230 (1)****

    Injecting drug use–ever 62/242 (26) 5/230 (2)****

  HIV risk reduction plan made 238/244 (98) 2/230 (1)****

    Abstinence 26 (11) 0****

    Have sex w/fewer partners or only one partner 61 (26) 0****

    Increase condom use (use condoms more or all of the time) 67 (28) 2/230 (1)****

    Talk to my sex partners about HIV/STIs 27 (11) 0****

    Safer types of sex (oral, mutual masturbation) 25 (11) 0****

    Decrease substance use 32 (13) 0****

Acceptability Exit Interview–asked in person of both CARE arm and Standard Care control arm

  HIV/STI testing main reason for ED visit 6/232 (3) 2/191 (1)

  Health care provider talked with you about HIV/STI risks today? 17/237 (7) 11/215 (5)

  Health provider offered you HIV testing today? 6/237 (3) 5/215 (2)

  Health provider talked with you about a plan to lower your HIV risk 7/235 (3) 5/215 (2)

  Overall, how satisfied were you with your visit today?

    Not at all satisfied 8/190 (4) 9/189 (5)

    Not very satisfied 22 (12) 19 (10)**

    Somewhat satisfied 58 (31) 74 (39)***

    Very satisfied 102 (54) 87 (46)

Comparison of HIV testing performed in CARE arm versus Standard Care control arm

  HIV testing performed 251/258 1****

    HIV true positives 1 0

      Received confirmatory results 1 n/a

      Followed up for HIV care 1 n/a

    HIV false positives 2 n/a

      Received confirmatory results 2 n/a

      Followed up for primary care 1 n/a
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*
p < 0.10

**
p < 0.05

***
p < 0.01

****
p < 0.001

n/a not applicable
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