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Abstract
Objective—We determine whether (1) an audiocomputer-delivered tailored feedback
intervention increases emergency department (ED) patient uptake of opt-in, nontargeted rapid HIV
screening; and (2) uptake is greater among patients who report more HIV risk and among those
whose self-perceived HIV risk increases from baseline after completion of an HIV risk
assessment.

Methods—ED patients aged 18 to 64 years were randomly assigned to receive either an
assessment about reported and self-perceived HIV risk or an identical assessment plus feedback
about their risk for having or acquiring an HIV infection, tailored according to their reported risk.
All participants were offered a fingerstick rapid HIV test. Two-sample tests of binomial
proportions were used to compare screening uptake by study arm. Multivariable logistic regression
was used to assess the relationship of reported HIV risk and an increase in self-perceived HIV risk
with uptake of HIV screening.

Results—Of the 566 participants, the median age was 29 years, 62.2% were women, and 66.9%
previously had been tested for HIV. Uptake of HIV screening was similar in the intervention and
no intervention arms (54.1% versus 55.5% [Δ =–0.01%; 95% confidence interval {CI} –0.09% to
0.07%]). An increase in self-perceived HIV risk predicted greater uptake of HIV screening for
women (odds ratio 2.15; 95% CI 1.08 to 4.28) but not men (odds ratio 1.61; 95% CI 0.60 to 4.30).
Uptake of HIV screening was not related to reported HIV risk.

Conclusion—Uptake of rapid HIV screening in the ED was not improved by this feedback
intervention. Other methods need to be investigated to improve uptake of HIV screening by ED
patients.
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Introduction
Background

In a previous study, we observed that uptake of opt-in rapid HIV screening by a random
sample of adult emergency department (ED) patients was approximately 40%, and that
uptake varied by patient demographic characteristics and perception of risk for an HIV
infection.1 Research on ED-based HIV screening indicates that a belief of not being at risk
for an HIV infection is a major reason for declining opt-in HIV screening.1–7 In a
randomized controlled trial, we found that self-perceived risk for an HIV infection was
modestly increased when ED patients underwent a tailored feedback intervention about their
HIV risk behaviors with an audiocomputer-assisted interview system.8 If self-perceived HIV
risk can be increased, perhaps uptake of HIV screening can also be increased through this
type of intervention.

Importance
The Centers for Disease Control and Prevention recently recommended that EDs in the
United States use an opt-out approach to help improve uptake of HIV screening, according
to the promise of this approach in other health care settings.9 However, opt-out HIV
screening is not yet available in all states,10,11 which has been the subject of
controversy,12–14 and it is unclear whether and to what extent this approach will increase
HIV screening uptake in EDs. The utility of using an opt-out approach for HIV screening in
EDs is under investigation.15 The importance of this study is its exploration of an alternative
method to increase uptake of HIV screening in the ED and its potential to serve as a means
of comparison to the findings from studies that evaluate uptake of HIV screening when an
opt-out approach is used. If shown to be effective, an intervention based on an
audiocomputer-assisted interview system, which is a self-administered, private, low-labor-
intensive technique, would be a potentially labor and time-saving method to conduct HIV
screening in US EDs.

Goals of This Investigation
The primary objective of this randomized controlled trial was to determine the effectiveness
of an audiocomputer-assisted, interview system–delivered, tailored feedback intervention
about reported HIV risk behaviors on increasing uptake of opt-in, nontargeted (universal),
rapid HIV screening among adult ED patients. Trial participants were randomly assigned to
receive tailored, immediate, audiocomputer-assisted, interview system–based feedback
about these risk behaviors or no feedback. The secondary objectives were to determine
whether participant uptake of HIV screening increased as reported HIV risk increased and
whether uptake was higher for patients who had an increase in self-perceived HIV risk
through their involvement in the trial.

Methods
Study Design

This randomized controlled trial included a random sample of 18- to 64-year-old
subcritically ill or injured ED patients who were assessed for their study eligibility and
enrolled those who met study eligibility criteria and agreed to participate. Participants were
randomly assigned to receive audiocomputer-assisted interview system–based feedback
(intervention) or no feedback (no intervention) about their risk for having or acquiring an
HIV infection according to their reported HIV risk behaviors. Participant uptake of rapid
HIV screening was compared between patients in the feedback versus no feedback
conditions. The Rhode Island Hospital institutional review board approved the study.
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Setting
The trial was conducted at an urban, academic, not-for-profit, adult ED in New England
from October 1, 2007, to September 30, 2008. The ED had approximately 54,000 visits by
English-speaking 18- to 64-year-olds for a subcritical illness or injury during this 1-year
period. This ED does not have a standing HIV screening program.

Selection of Participants
In an effort to obtain a representative sample of ED patients, we randomly selected the dates
we conducted the study, the shifts we collected data, and the patients we approached to
assess their study eligibility.1,8 The methods of selecting patients for assessment and
enrollment, a description of the training of the research assistant who conducted the study,
and the randomization methods have been described previously.1,8 Patients were study
eligible if they were 18 to 64 years old; English speaking; not critically ill or injured; not
prison inmates, under arrest, or undergoing home confinement; not presenting for a
psychiatric illness; not known to be HIV infected; not participating in an HIV vaccine trial;
not intoxicated; and not with a physical disability or mental impairment that prevented them
from providing consent for participating in the study. No incentives were offered to
participate. ED staff was not permitted to encourage or refer patients to be in the study.

Patients were queried about their demographic characteristics and HIV testing history with
instruments developed and used in previous studies.1,16 Study-eligible patients were invited
to participate in a study that entailed answering an anonymous, private, audiocomputer-
assisted, interview system–based questionnaire about their risk for an HIV infection from
injection drug use and sex. They were also informed that they would be randomly assigned
to receive audiocomputer-assisted interview system–based feedback or no feedback to their
answers. They were not informed about the intent of the intervention, the purpose of the
study, or that they would be offered an HIV test at the end of the study.

Study Questionnaire, Intervention, and Primary Outcome Measurement
We used the HIV risk questionnaire as the assessment tool for this study, which we have
described previously.8 The questionnaire asked participants to report their HIV injection
drug use and sexual risk behaviors and to indicate their self-perceived risk for having an
HIV infection. The reported HIV sexual risk behavior questions are sex-specific. The self-
perceived HIV risk questions refer to participants’ perception that they currently could be
HIV infected (before knowing their HIV test results), as opposed to their future risk for an
HIV infection. The questionnaire asked participants about their self-perceived HIV risk
twice: once before questions about their reported HIV risk behaviors (“pre”), and again after
these questions (“post”). Participants completed the audiocomputer-assisted interview
system–based HIV risk questionnaire with a tablet personal computer with headphones for
the audio components.

The no-intervention arm received the questionnaire only, whereas the intervention arm
received the questionnaire plus tailored feedback messages to responses about the reported
HIV risk behaviors. The feedback messages advised participants about their risk for an HIV
infection from engaging in each HIV risk behavior queried about in the questionnaire. The
feedback messages were tailored to participant responses to the questionnaire as follows.
Those who responded “yes” to the reported HIV risk behavior questions received qualitative
feedback about the risk for an HIV infection from that behavior. Those who responded with
“no” or “don’t know” or who refused to respond received qualitative feedback about their
risk for an HIV infection if they engaged in (but did not report) or in the future engaged in
that HIV risk behavior. The feedback messages were given immediately after the participant
responded to each question and were directed to the participant in the second person
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(“you”). The feedback messages were displayed on the computer screen simultaneously with
the accompanying audiotape of the messages. The feedback messages did not mention HIV
testing.

The primary outcome measured in the trial was uptake of rapid HIV screening. After
completion of the HIV risk questionnaire (with or without feedback), the research assistant
offered each participant a free, rapid, fingerstick HIV test, using an opt-in and nontargeted
approach. The research assistant also asked each participant to provide the main reason for
accepting or declining HIV screening. The research assistant performed the rapid HIV test
for those who elected to be tested and provided them their test results during the ED visit.

Data Analysis
Using an analytic approach developed previously, we calculated the reported HIV risk
scores and change in self-perceived HIV risk for trial participants.8 In brief, the reported
HIV risk scores were the sum of the participant responses to the reported HIV risk behavior
questions divided by the total possible points assigned to each response to the risk questions.
More points were assigned for responses indicating previous or current engagement in a
given risk behavior (eg, injection drug use) or a higher level of involvement in a risk
behavior (eg, more sexual partners). Because risk behaviors vary by sex (eg, male-male
sexual intercourse), reported HIV risk behaviors were calculated by sex. Change in self-
perceived HIV risk was calculated by subtracting the post from the pre self-perceived HIV
risk and was reported as no change, a decrease, or an increase in self-perceived HIV risk.

Participants in the intervention and no intervention arms were compared according to their
demographic characteristics, history of HIV testing, distribution of reported HIV risk scores,
and change in self-perceived HIV risk using Wilcoxon rank-sum tests for continuous
variables and Pearson’s χ2 tests for categorical variables. These and all other analyses were
conducted with Stata 9.2 (StataCorp, College Station, TX). In all analyses, a significance
level of α=.05 was used.

For the primary objective of assessing the effectiveness of the intervention on uptake of HIV
screening, study arms were compared using 2-sample tests of proportions. Differences in
proportions (Δ) with corresponding 95% confidence intervals (CIs) were calculated. For the
secondary objective, proportions of participants accepting HIV screening according to
reported HIV risk scores (in quartiles) and change in self-perceived HIV risk were
calculated as stratified by sex and study arm. Separate multivariable logistic regression
models were created to evaluate the relationship between reported HIV risk score and
change in self-perceived HIV risk with uptake of HIV screening. Models were adjusted for
participant demographic characteristics, HIV testing history, and study arm. Models were
formed for women and men separately. Odds ratios with corresponding 95% CIs were
estimated. Hosmer-Lemeshow goodness-of-fit testing demonstrated adequate model fitness
of reported models.

Results
Characteristics

During the 12-month study period, 2,775 English-speaking 18- to 64-year-old ED patients
were randomly selected and assessed for study eligibility. Five hundred sixty-six patients
completed the randomized, controlled trial. The Figure depicts the results of eligibility
assessments through study arm assignment and the major reasons for study ineligibility and
for accepting or declining study enrollment. Participants in the 2 study arms were similar in
terms of demographic characteristics, history of HIV testing, distribution of reported HIV
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risk behavior scores, and changes in self-perceived HIV risk (Tables E1 and E2, available
online at http://www.annemergmed.com).

Effect of Intervention on Uptake of HIV Screening
The Figure shows the proportion of trial participants by study arm who accepted or declined
HIV screening and the main reasons participants provided for accepting or declining HIV
screening. Uptake of HIV screening was similar in the intervention versus no intervention
arms for all participants (54.1% versus 55.5% [Δ =−0.01%; 95% CI −0.09% to 0.07%]),
female participants only (56.6% versus 53.4% [Δ =0.03%; 95% CI −0.07% to 0.14%]), and
male participants only (50.0% versus 59.0% [Δ =−0.09%; 95% CI −0.22% to 0.04%]). The
most common reason for declining HIV screening was a belief of not being at risk for HIV
(37.1%), and the most common reason for accepting HIV screening was the convenience of
being tested then in the ED (36.8%). The distribution of reasons for accepting or declining
screening was also similar between the intervention and no intervention arms, regardless of
sex (data not shown).

Relationship of Reported HIV Risk and Self-perceived HIV Risk With Uptake of HIV
Screening

Table 1 displays the proportion of participants willing to be screened for HIV, as stratified
by reported HIV risk scores and change in self-reported HIV risk for male and female
participants by study arm. There was no apparent relationship between uptake of HIV
screening and reported HIV risk scores, although female and male participants in the highest
quartile of HIV risk scores appeared to have the highest uptake of screening (Table 1).
Female and male participants exhibiting an increase in self-perceived HIV risk also
appeared to have higher uptake of HIV screening (Table 1). However, as shown by the
results of the multivariable logistic regression models (Table 2), there was no relationship
between reported HIV risk scores and uptake of screening for women or men. Women with
an increase in self-perceived HIV risk, compared with those with no change, had greater
odds of accepting HIV screening. There was no relationship between change in self-
perceived HIV risk and uptake of HIV screening for men.

Limitations
There are a number of potential study limitations. First, despite efforts taken to obtain a
representative sample, the study findings might not be applicable to other EDs with different
distributions of patient demographic characteristics, HIV testing histories, and HIV risk or to
patients who do not speak English. Second, willingness to participate might have been
related to self-perceived HIV risk and the value of HIV screening, which in turn might have
affected HIV screening uptake. However, as shown in the reasons for declining study
participation (Figure), the subject of the study did not appear to deter participation. Third,
although the study instrument was rigorously developed, it has not yet been demonstrated to
predict HIV infection, and therefore the HIV risk behavior score cannot be interpreted to
represent actual risk. Fourth, lack of blinding of the research assistant and patient to the
study arm assignment could have affected the results. However, if this bias were present, we
would expect a difference, rather than lack of difference, in screening uptake between study
arms. Fifth, although patients were not informed that they would be offered an HIV test at
the conclusion of the study, some patients might have suspected or anticipated this offer and
declined the study. As such, the participants included in the study and the uptake of testing
might not reflect true testing uptake in the absence of a research study.
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Discussion
In this randomized controlled trial, an audiocomputer-assisted interview system–based
feedback intervention about HIV infection risk from injection drug use and risky sexual
behaviors did not improve uptake of opt-in, nontargeted (universal) HIV screening among
this random sample of English-speaking, 18- to 64-year-old ED patients. The study findings
indicate that the intervention used in this study is not a useful means of improving HIV
screening among these patients. The failure of the intervention might be because the
feedback messages concerned only the risk for HIV infection from the behaviors themselves
and did not advocate for HIV screening more generally. Participants had to infer the need
for HIV screening according to the feedback. Self-perception of risk for HIV infection,
beliefs about the need for and value of testing, self-awareness about HIV risk, fears of
testing, and other factors might have influenced that inference. It is possible that directly
advising for HIV screening in the feedback overrode self-reflection and inference about
need for HIV screening. Other reasons why the intervention failed include that the focus of
the questions and responses on higher HIV risk behaviors might have led some patients to
discount the need for HIV screening; the audiocomputer-assisted interview system feedback
might have been too impersonal, and instead an in-person intervention is necessary; or the
feedback messages might have been too limited in scope and depth, and further exploration
to include thoughts, perceptions, feelings, and the nature of the behaviors and events in
relation to a need for HIV screening is needed for this type of intervention. Future studies
should investigate these possibilities.

Although greater reported HIV risk has been linked to ever having been tested for HIV
(which includes being tested as part of a medical examination, being required to be tested,
and having requested to be tested),17,18 the association between reported HIV risk and
uptake of screening when it is offered has not been fully explored. Previous research in the
ED has found that declining HIV screening partially depends on the perception of being at
risk for HIV.1–7 We presumed, by extension of this logic, that patients who report more HIV
risk behaviors would be more aware of their risk, would see the value of HIV screening for
them, and therefore would be more likely to accept HIV screening. Much to our surprise,
there was no relationship between reported HIV risk and uptake of screening. We also
anticipated that because, as shown in our previous investigation, undergoing a risk
assessment through our questionnaire is modestly associated with an increase in self-
perceived HIV risk, higher self-perceived HIV risk would mediate greater uptake in HIV
screening.8 However, uptake of screening was related to an increase in self-perceived HIV
risk only for female participants, regardless of whether feedback was provided. Our previous
study did show that self-perceived HIV risk was associated with reported HIV risk among
women but not men.8 We do not know the reason for this difference response by sex, given
that the proportion of female (14.7%) and male (12.6%) participants with an increase in self-
perceived HIV risk was similar (Δ =2.1%; 95% CI −7.9% to 3.7%). As shown in previous
studies, the relationship between self-perceived current or future risk for an HIV infection
and reported HIV risk might not be strong or may even be discrepant.19–26 The
interrelationship of having engaged in HIV risk behaviors, self-perception of the risk for
having an HIV infection, and willingness to be screened for HIV also appears to be quite
complex and should be the subject of future research.

Uptake of HIV screening was approximately 55% among study participants compared with
40% in our previous study, in which participants did not complete a risk assessment before
being asked to undergo HIV screening.1 This finding suggests that asking patients about
their HIV risk behaviors through an audiocomputer-assisted, interview system–based, HIV
risk assessment questionnaire may improve uptake of screening by 15%, regardless of a
feedback intervention about HIV risk. However, because participants were not randomized
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to a risk assessment or no risk assessment, we cannot definitely conclude that this type of
HIV risk assessment alone will increase uptake of HIV screening. Future studies might
investigate using a risk assessment alone as an intervention itself to increase uptake of HIV
screening in EDs, whether an opt-out or an opt-in approach is used.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure.
Eligibility assessment and enrollment flow diagram.
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Table 2

Correlates of HIV screening uptake.

Women, OR (95% CI) Men, OR (95% CI)

Reported risk score, quartiles*

1 Reference Reference

2 0.89 (0.42–1.88) 0.65 (0.30–1.42)

3 1.41 (0.66–2.98) 0.58 (0.21–1.55)

4 1.73 (0.75–3.97) 1.46 (0.63–3.39)

Change in self-perceived HIV risk*

No change Reference Reference

Decrease 1.36 (0.53–3.49) 1.00 (0.35–2.85)

Increase 2.15 (1.08–4.28) 1.61 (0.60–4.30)

OR, Odds ratio.

*
Models were adjusted for intervention arm, history of HIV testing, age, ethnicity/race, partner status, insurance status, and years of formal

education.
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