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Abstract

Objectives—In this study, Increasing Viral Testing in the Emergency Department (InVITED),

the authors investigated if a brief intervention about human immunodeficiency virus (HIV) and

hepatitis C virus (HCV) risk-taking behaviors and drug use and misuse in addition to a self-

administered risk assessment, as compared to a self-administered risk assessment alone, increased

uptake of combined screening for HIV and HCV, self-perception of HIV/HCV risk, and beliefs

and opinions on HIV/HCV screening.

Methods—InVITED was a randomized, controlled trial conducted at two urban emergency

departments (EDs) from February 2011 to March 2012. ED patients who self-reported drug use

within the past three months were invited to enroll. Drug misuse severity and need for a brief or

more intensive intervention was assessed using the Alcohol, Smoking and Substance Involvement

Screening Test (ASSIST). Participants were randomly assigned to one of two study arms: a self-

administered HIV/HCV risk assessment alone (control arm), or the assessment plus a brief

intervention about their drug misuse and screening for HIV/HCV (intervention arm). Beliefs on

the value of combined HIV/HCV screening, self-perception of HIV/HCV risk, and opinions on

HIV/HCV screening in the ED were measured in both study arms before the HIV/HCV risk

assessment (pre), after the assessment in the control arm, and after the brief intervention in the

intervention arm (post). Participants in both study arms were offered free combined rapid

HIV/HCV screening. Uptake of screening was compared by study arm. Multivariable logistic

regression models were used to evaluate factors related to uptake of screening.

Results—Of the 395 participants in the study, the median age was 28 years (IQR 23 to 38 years),

44.8% were female, 82.3% had ever been tested for HIV, and 67.3% had ever been tested for

HCV. Uptake of combined rapid HIV/HCV screening was nearly identical by study arm (64.5%

vs. 65.2%; Δ = −0.7%; 95% CI = −10.1% to 8.7%). Of the 256 screened, none had reactive HIV
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antibody tests, but seven (2.7%) had reactive HCV antibody tests. Multivariable logistic regression

analysis results indicated that uptake of screening was not related to study arm assignment, total

ASSIST drug scores, need for an intervention for drug misuse, or HIV/HCV sexual risk

assessment scores. However, uptake of screening was greater among participants who indicated

placing a higher value on combined rapid HIV/HCV screening for themselves and all ED patients,

and those with higher levels of perceived HIV/HCV risk. Uptake of combined rapid HIV/HCV

screening was not related to changes in beliefs regarding the value of combined HIV/HCV

screening or self-perceived HIV/HCV risk (post- vs. pre-risk assessment with or without a brief

intervention). Opinions regarding the ED as a venue for combined rapid HIV/HCV screening were

not related to uptake of screening.

Conclusions—Uptake of combined rapid HIV/HCV screening is high and considered valuable

among drug using and misusing ED patients with little concern about the ED as a screening venue.

The brief intervention investigated in this study does not appear to change beliefs regarding

screening, self-perceived risk, or uptake of screening for HIV/HCV in this population. Initial

beliefs regarding the value of screening and self-perceived risk for these infections predict uptake

of screening.

INTRODUCTION

Screening recommendations for human immunodeficiency virus (HIV) and the hepatitis C

virus (HCV) in U.S. emergency departments (EDs) and other health care settings have been

evolving in recent years. Although en masse HIV screening is recommended,1,2 a more

targeted approach is currently advised for HCV. HCV screening is recommended for those

born between 1945 and 1965 (“baby boomers”), and persons at higher risk for infection

(e.g., current or previous injection drug use (IDU), intranasal drug use, and those infected

with HIV).3–6 The need for HCV screening among the much larger population of drug users

who do not inject drugs, and those who are not baby boomers, has not yet been established

or fully investigated.7 Because of overlapping risk factors, potential for worsening prognosis

when co-infection exists,6 and ease of testing, combined screening for HIV/HCV seems to

be a logical approach, although this approach is also understudied.

Emergency departments appear to be an ideal venue to research the value of combined

HIV/HCV screening among drug misusers, given the intersection of risk-taking behaviors,

lack of access to regular medical care, and the high prevalence of injection and non-injection

drug use and misuse among ED patients.8 To the best of our knowledge there have been no

studies about combined rapid HIV/HCV screening in EDs, although there have been

numerous studies about conventional and rapid HIV screening, and a few published studies

about conventional HCV screening. These studies have demonstrated that HCV positivity

among urban ED patients is associated with IDU and non-IDU, sexual contact with IV drug

users, and a history of hepatitis B infection.9–14 In an ongoing study, Galbraith et al. recently

reported preliminary findings of a high yield from HCV screening among baby boomers at

their ED.15 In a two-week period, 65% of 874 baby boomers agreed to HCV screening, of

whom 12% had positive tests. Because of the higher prevalence16 and mortality of HCV

than HIV in the United States,17 and apparent high prevalence among some ED patients,15

more attention to screening for this infection in EDs is needed.
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Although HCV screening in EDs has not yet been studied thoroughly, many techniques have

been investigated to improve HIV screening uptake with mixed results, including opt-out

HIV screening,18–26 financial incentives,27 ED staff or clinician-initiated testing,20,28,29 oral

fluid sampling for testing,30 prevention counseling,31 and video or computer-based

interventions.32–34 A common barrier to maximizing HIV screening uptake is patient self-

perception of not being at risk for HIV,25,28,35–45 although self-perceived and reported vs.

actual risk frequently are not congruent.46 As such, self-perception of risk might be a target

for screening interventions. In fact, we observed that opt-in rapid HIV screening uptake was

55% after patients completed a self-administered risk assessment about their HIV risk

behaviors, whereas in a prior study without a risk assessment, uptake of opt-in rapid HIV

screening was less (39%).32,44

It is possible that adding a brief intervention to a self-administered HIV/HCV risk

assessment could further increase screening uptake more than a self-administered risk

assessment alone. brief interventions using motivational interviewing techniques have been

successful in EDs in reducing alcohol abuse and corresponding negative consequences,47,48

and increasing ED patients' confidence in their ability to decrease their alcohol use and

increase condom use with regular sexual partners.49 In other settings, brief interventions

have been successful in increasing HIV screening uptake,50 increasing knowledge of

HIV/HCV risk factors among patients in substance misuse treatment,51 and reducing drug

use and unprotected anal sex.52 A brief intervention grounded in the health belief

model,53and employing motivational interview techniques, could address self-perceived as

well as reported or actual risk for these infections, affect health beliefs about the value of

screening for oneself and others, and help motivate patients to assess their risk for HIV/HCV

and agree to screening. Such a brief intervention especially might be more efficacious

among drug using or misusing ED patients who are probably more cognizant of the possible

relationship of their drug use or misuse and sexual risk-taking behaviors to their risk of HIV

and HCV acquisition.

The primary aim of this study was to determine if this brief intervention plus a self-

administered risk assessment results in greater combined HIV/HCV screening uptake than a

self-administered risk assessment alone among drug using and misusing ED patients. The

secondary aims of this research were to investigate if there are moderating or mediating

factors that influence uptake of combined HIV/HCV screening, such as drug misuse severity

and need for a drug misuse intervention; HIV/HCV-risk behaviors; and beliefs about the

value of and opinions regarding combined HIV/HCV screening in EDs and self-perceptions

of having these infections. Other goals were to examine the effect of a brief intervention on

these beliefs, opinions, and self-perceptions; to learn the seroprevalence of unrecognized

HIV and HCV infections in this population; and to understand patient preferences regarding

HIV/HCV screening in EDs.

METHODS

Study Design

This study, Increasing Viral Testing in the ED (InVITED), was a randomized, controlled

trial that evaluated a brief intervention about HIV and HCV self-perceived risk and risk-
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taking behaviors in conjunction with drug use and misuse. The study was conducted over a

13-month period from February 2011 through March 2012. The hospital institutional review

board approved the study.

Study Setting and Population

Two urban EDs in the same hospital system in Providence, Rhode Island participated. They

are affiliated with the Alpert Medical School of Brown University. The Rhode Island

Hospital ED is at a Level I trauma center and has an annual patient volume of over 100,000

adult visits, and the Miriam Hospital ED is in a community hospital with an annual patient

volume of > 55,000 adult visits. Among all samples submitted to this hospital system's

laboratory July 2012 through June 2013 for HIV and hepatitis B/C testing, the

seroprevalence was 2.9% for hepatitis B surface antigen, 5.3% for HCV antibody, and 1.3%

for HIV antibody (unpublished data). Rhode Island consistently ranks as having one of the

highest percentages of its citizens reporting illicit drug use, and one of the highest reported

prevalences of drug dependency in the United States (9% to 13%).54

The InVITED study was performed two shifts per day (8:00 am to 4 pm, and 4 pm to

midnight), seven days a week, when bilingual (English and Spanish-speaking) research

assistants (RAs) could conduct the study. RAs randomly selected patients for study

eligibility evaluation using an internet-based random selection program (www.random.org).

Before each shift, the RA generated lists of the patient rooms in each ED in random order.

The RAs first evaluated the ED electronic medical record (EMR) of patients who were

selected (Figure 1). If the ED EMR review indicated that the patient was potentially eligible

for the study, the RAs would ask about his or her demographic characteristics [Data

Supplement 1], confirm study eligibility through a brief interview, and administer the

subsequent study instruments. Patients were study eligible if they used or misused any type

of drug within the prior 3 months (per the modified ASSIST survey); were 18 to 64 years

old; English- or Spanish-speaking; not critically ill or injured; not prison inmates, under

arrest, or undergoing home confinement; not presenting for acute psychiatric illness; not

intoxicated; not known to have previous reactive HIV or HCV tests (per self-report or ED

EMR mention of these infections); and not having a physical disability or mental

impairment that prevented providing consent. HIV and HCV status was clarified twice:

when the RAs first approached the patients, and during screening questions about history of

previous testing for these infections [Data Supplement 2]. Patients were not offered

incentives to participate; and ED staff members were not permitted to encourage, refer, or

discourage patients to be in the study.

Study Protocol

Substance use or misuse was assessed using the Alcohol, Smoking and Substance

Involvement Screening Test, Version 3 (ASSIST).55 Per World Health Organization

recommendations, an ASSIST score of four or more points for any drug category suggests a

need for brief intervention, and a score of ≥ 27 points suggests a need for a more intensive

intervention. Because the ASSIST was originally created as an interviewer-administered

questionnaire, it does not inquire about some drug categories that are more applicable for a

U.S. population, it groups some drugs into categories that have different use and misuse
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profiles, and based on our experience with a pilot study with the ASSIST,56 we adapted the

ASSIST for an audio computer-assisted self-interview (ACASI) format and added or

expanded drug categories for this study [Data Supplement 3]. We conducted standard

cognitive-based assessments57–60 of the adapted ASSIST among ten English- and ten

Spanish-speaking ED patients in an iterative fashion to confirm that participants

comprehended the instructions, questions, and responses, and easily used the ACASI format.

Cronbach's α ranged from 0.86 to 0.95 for the drug categories assessed in our adapted

ASSIST.

We further queried participants about the specific drugs that they had used within the past

three months and if they had been injected or prescribed [Data Supplement 3]. We also

adapted for InVITED an HIV/HCV risk-taking behaviors questionnaire [Data Supplement 4]

from our previous studies on HIV risk.61,62 The questionnaire asked about IV drug use and

sexual behaviors by sex, according to type of sexual partner (main, casual, or exchange). We

also adapted questions from our previous studies' brief questionnaires on the value of

combined HIV/HCV screening (for all ED patients and for the participant), self-perception

of HIV/HCV risk, and opinions on and preferences regarding HIV/HCV screening in the ED

on a 0 to 4 point scale (e.g., no risk to very much at risk) [Data Supplement 5].32,63

If not previously translated, the questionnaires were translated from English into Spanish

then back-translated into English using accepted techniques,64–67 and were reviewed by

Spanish-speaking members of the research staff to ensure translation accuracy. The reading

level of all questionnaires in English was at a Flesch-Kincaid grade level of 6.2 (Microsoft

Word) and the reading level of the questionnaires in Spanish was at a Huerta Reading Ease

score of 80, indicating an easy level of difficulty.68 Participants completed the

questionnaires in approximately 10 to 15 minutes.

InVITED Study Protocol—The RAs first queried patients about their demographic

characteristics using instruments developed for and used in previous studies,44 as well as

their history of HIV, HCV, and hepatitis B testing and hepatitis B vaccination (Figure 1).

Those who stated that they never had a reactive HIV or HCV test were asked to continue

with screening for study eligibility. Patients who reported drug use within the past three

months through the ASSIST were invited to enter the randomized, controlled trial. Patients

were informed during the consent process that they were being asked to enter a randomized,

controlled trial regarding reducing their drug use and misuse and its relationship to HIV and

HCV, but were not informed that they later would be offered combined rapid HIV/HCV

screening. Participants also were informed that we had obtained a certificate of

confidentiality from the National Institutes of Health to prevent the researchers from being

forced to disclose information about participant drug use and misuse.

After consent was obtained, participants were randomly assigned using block randomization

to one of two study arms: HIV/HCV risk assessment alone (control arm), or brief

intervention plus HIV/HCV risk assessment (intervention arm). After enrollment,

participants in both arms completed the study (“pre”) questionnaires (the value of combined

HIV/HCV screening, self-perception of HIV/HCV risk, and opinions regarding ED-based

HIV/HCV screening questionnaires [Data Supplement 5]), followed by the HIV/HCV risk
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assessment (Data Supplement 4). Participants randomly assigned to the control study arm

then repeated the study (“post”) questionnaires [Data Supplement 5]. Those assigned to the

intervention arm underwent the brief intervention [Data Supplement 6] and then completed

the same “post” questionnaires [Data Supplement 5]. Participants completed the

questionnaires confidentially using ACASI on a tablet personal computer. The RAs were

blinded to the questionnaire responses.

Following the study “post” questionnaires, the RA offered participants in both study arms

free rapid HIV and HCV screening (opt-in; Data Supplement 7). The main reason for

accepting or declining screening was recorded, as well as patient preferences regarding

HIV/HCV screening in the ED. At the end of the study encounter in the ED, the RAs

provided all study participants with a brochure of local drug misuse resources and services

and a brochure about HIV and HCV on how to minimize infection risk, and offered them an

opportunity to discuss and how to obtain services to reduce their drug misuse.

Description of the Brief Intervention—The primary goal of the brief intervention was

to motivate participants to consent to rapid testing for HIV and HCV. A brief outline of the

brief intervention content is in Data Supplement 6. The brief intervention sessions were

approximately 20 to 30 minutes in duration and were based on two theoretically driven

approaches to behavior change: motivational interview,69 and the health belief model.53

During the brief intervention the RAs often took on the role of health educators by providing

participants with information about potential exposure risks for HIV/HCV they might have

encountered, and also about the importance of screening for these infections. These

educational components reflected the core tenets of the health belief model of increasing

perceived risk for HIV/HCV, severity of consequences of these infections, benefits of

prevention behavior and testing, and self-efficacy to engage in prevention behavior.70,71 The

RAs used motivational interview techniques (e.g. decisional balance, discussing goals and

values)72 to facilitate a discussion about behavior changes that participants were motivated

to engage in that could reduce risks for HIV and HCV, as well as improve their physical and

emotional well-being. Chief topics discussed that could achieve these goals included

reducing or stopping substance use, increasing use of safer sexual behaviors, requiring

sexual partners to engage in safer sexual behaviors, and engaging in substance abuse

treatment.

Prior to the study onset, the RAs underwent motivational interview training by a certified

trainer as well as training on delivery of the brief intervention according to the study

protocol. The RAs each had over 50 hours of mock brief intervention practice prior to

engaging participants in the study. In addition, the RAs were certified by the state as HIV

and HCV prevention counselors, had training in rapid HIV and HCV testing techniques,

practiced the study protocol and procedures, and underwent didactic instruction by the

investigators on relevant substance misuse and HIV and HCV topics. The RAs met with the

study investigators throughout the study to discuss clinical and procedural issues arising

from the delivery of the brief intervention. Prior to the onset of the study, we also conducted

a pilot study among 132 ED patients in which we employed the adapted ASSIST as well as

the additional questions about the specific drugs they used or misused as a tool to identify 50

patients who used or misused drugs within the previous three months. Among these 50
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patients, we performed a pilot randomized controlled trial of our brief intervention and

evaluated uptake of combined rapid HIV/HCV screening. We revised our brief intervention

and study protocol and procedures based on our observations.

Combined rapid HIV/HCV screening—The RAs performed rapid HIV testing using the

OraQuick Advance rapid HIV-1/2 antibody test and rapid HCV testing using OraQuick

HCV rapid antibody test (OraSure Technologies, Bethlehem, PA). Sample collection was

either via fingerstick or through use of the Diff-Safe (Alpha Scientific Corporation,

Malvern, PA) device if a phlebotomized sample was available. Participants were provided

the results of their tests while in the ED and were offered risk reduction counseling for HIV

and HCV. Participants whose rapid tests were positive underwent counseling in the ED by

the RAs, had phlebotomized samples obtained for confirmatory testing, and were arranged

follow-up to obtain their final test results, and to be evaluated for further as-needed care,

including hepatitis A and B vaccination.

Data Analysis

We based our sample size estimate on the primary outcome of uptake of combined rapid

HIV/HCV screening. Using the results from two previous studies on rapid HIV screening in

which 39.3% agreed to be screened for HIV when a risk assessment was performed, and in

which 55% agreed to be screened after an ACASI-based HIV risk assessment,44 we

hypothesized that among this drug misusing population there could be at least an additional

15% absolute increase (55% vs. 70%) in uptake of HIV/HCV screening among participants

who undergo risk assessment plus brief intervention compared to those who undergo risk

assessment alone. Based on this hypothesis, we estimated requiring a sample size of 235 per

arm with 80% power, or 164 per arm for 90% power using Pearson's chi-square test with a

two-sided Type I error rate of 0.05.

Based on our previous studies,61,62 we calculated an HIV/HCV sexual risk behavior score

using the relevant items from the HIV/HCV risk behavior questionnaire. The score was the

sum of the risk behaviors. Two points were assigned for every yes response and one point

for refused to answer/don't know responses. Because the types of sexual behaviors possibly

differ by sex (e.g., male-male sexual intercourse, women having sex with men who have sex

with men), we calculated the sexual risk behavior scores separately by sex. The highest

possible score was 58 for females and 158 for males. There were too few IDUs to calculate a

comparable score for IDU HIV/HCV risk behaviors.

Study eligibility assessments and enrollment were summarized using the recommended

CONSORT approach for randomized, controlled trials.73 Participant demographic

characteristics and HIV, hepatitis B, and HCV testing history were summarized (median and

interquartile range [IQR], or proportions) and then compared by study arm using Wilcoxon's

test for continuous variables and Pearson's chi-square or Fisher's exact test for categorical

variables. ASSIST scores (mean, standard error) by substance category, for all drug

categories combined, and for all substances combined were calculated by study arm and

compared using Student's t-test. Specific drugs that participants reported using in the past

three months, and responses to the HIV/HCV risk-taking behavior questionnaire, were
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summarized by study arm. For these and all other analyses, a two-sided α = 0.05 level of

significance was used.

For the primary outcome, uptake of combined rapid HIV/HCV screening by study arm and

differences across study arms were calculated along with corresponding 95% confidence

intervals (CIs). In secondary analyses, separate multivariable logistic regression models

were created using uptake of screening as the outcome and study arm, total drug ASSIST

score, and HIV/HCV sexual risk score as covariates adjusting for demographic

characteristics, HIV/HCV testing history, and study RA. Additional multivariable logistic

regression models were created using uptake of screening as the outcome and pre-, post-,

and post-pre change (Δ) in responses to the combined HIV/HCV screening, self-perception

of HIV/HCV risk, and opinions regarding ED-based HIV/HCV screening questionnaires as

covariates, adjusting for demographic characteristics, HIV/HCV testing history, and study

RA. Odds ratios (ORs) and corresponding 95% CIs were estimated. Hosmer-Lemeshow

testing was used to confirm model fitness.

For the secondary objectives, responses to the value of combined HIV/HCV screening, self-

perception of HIV/HCV risk, and opinions regarding ED-based HIV/HCV screening

questionnaires were summarized (mean and standard error pre-, post-, and post-pre Δ) by

study arm, and differences in the post-pre Δs between study arms were calculated along with

corresponding 95% CIs. Multivariable linear regression models were created using post-pre

Δs in responses as the outcome and study arm, total drug ASSIST score, and HIV/HCV

sexual risk score as covariates, adjusting for demographic characteristics, HIV/HCV testing

history, and study RA. Beta coefficients (βs) with corresponding 95% CIs were estimated.

Preferences regarding HIV/HCV screening were summarized by study arm and compared

using Pearson's chi-square testing. All analyses were conducted using STATA 12.

RESULTS

The results of these assessments, study enrollment, and random assignments are reported in

Figure 2. Commensurate with their annual ED patient volumes, 63.3% of the 395

participants were recruited at the trauma center and 36.7% at the community hospital ED.

As shown in Table 1, there were no differences in the distribution of demographic

characteristics and HIV and hepatitis testing histories of the 395 participants by study arm.

ASSIST scores by drug categories, total ASSIST drug scores, total ASSIST scores, and the

proportions of participants who would have qualified for no brief intervention, a brief

intervention, or more intensive intervention by drug category (per WHO recommendations)

were similar by study arm (Table 2). ASSIST drug category scores were highest for tobacco

products, followed by marijuana, alcohol, prescription analgesics, cocaine or crack, and

benzodiazepines. See Data Supplement 8 for further details of drug use and misuse by study

arm.

Per the HIV/HCV risk behavior questionnaire responses, past three-month IDU was 1.8% in

the no intervention arm and 1.9% in the intervention arm among males and 0% among

females in both study arms, and none in either study arm reported sharing any injection-drug

paraphernalia within the past three months. HIV/HCV sexual risk scores were: mean 10.9,
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median 10 (IQR 5 to 14) for women, and mean 11.8, median 12 (IQR 8 to 16) for men, in

the both arms. Scores on the questionnaire were comparable between study arms (p < 0.44).

Most participants reported having a main sexual partner within the past three months and/or

a casual sexual partner, while few noted exchange partners. Lack of condom use was

frequent, especially with main and casual partners, and more participants reported knowing

that their partners had sexually transmitted diseases than having HIV or HCV. The total

number of sexual partners without condom use were similar between the two study arms, yet

men tended to report higher numbers of sexual partners than women. Few (2%) men

reported having sex with other men, although 7.3% of women reported that they knew their

male sexual partners had sex with other men. See Data Supplement 9 for further details

about IDU and sexual HIV/HCV risk behaviors reported by participants.

Uptake of Combined Rapid HIV/HCV Screening

As shown in Table 3, uptake of combined rapid HIV/HCV screening was nearly identical by

study arm (64.5% vs. 65.2%; Δ = −0.7%; 95% CI = −10.1% to 8.7%). Of the 256 screened,

none had reactive HIV antibody tests, but seven (2.7%; four in the intervention arm and

three in the control arm) had reactive HCV antibody tests. Of these, two later revealed that

they already knew they previously had reactive HCV antibody tests, which left five (2.0%)

who did not previously have reactive HCV antibody tests. Of these five participants, the age

range was 25 years to 41 years, all were male, four reported previous HCV testing, two

reported previous or recent IDU, and none reported male-male sex. Data Supplement 10

provides further details about the HCV-reactive antibody participants.

Per the results of the multivariable logistic regression analyses (Table 4), uptake of

screening was not related to study arm assignment, total drug ASSIST score, HIV/HCV

sexual risk score, or WHO recommendations on need for any drug misuse intervention, after

adjustment for demographic characteristics, HIV/HCV testing history, or study RA.

However, before (“pre”) and after (“post”) taking the HIV/HCV risk assessment (and brief

intervention), uptake of screening was greater among participants who indicated placing a

higher value on combined rapid HIV/HCV screening for themselves and all ED patients, and

those with higher levels of perceived HIV/HCV risk (Table 4). Changes in beliefs regarding

the value of combined HIV/HCV screening or self-perceived HIV risk post- vs. pre-

HIV/HCV risk assessment (with or without the brief intervention) were not related to uptake

of combined rapid HIV/HCV screening. Opinions regarding the ED as a location for

combined rapid HIV/HCV screening were not related to uptake of screening.

Beliefs on Value of, Self-perceived Risk for, and Opinions Regarding ED Rapid HIV/HCV
Screening

In both study arms, prior to the risk assessment (or brief intervention), all participants placed

a relatively higher value (3.4 on a 0 to 4 scale among all participants) on combined rapid

HIV/HCV screening for all ED patients and to a lesser degree for themselves (2.6 on a 0 to 4

scale). Likewise, self-perceived risk among all participants for having an HIV or HCV

infection was low (0.68 for HIV and 0.60 for HCV on a 0 to 4 scale). Participants in both

study arms also had moderate concerns regarding the ED as a venue for combined rapid

HIV/HCV screening (1.9 to 2.2 for all four questions on a 0 to 4 scale). After the risk
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assessment (or brief intervention), beliefs in the value of combined rapid HIV/HCV

screening did not change substantially in either study arm, nor did self-perceived risk for

these infections (Table 3). However, concerns regarding the ED as a venue for screening

decreased in both study arms. There were no differences between the brief intervention and

control study arms in regards to changes in beliefs about the value of combined HIV/HCV

screening, self-perception of HIV/HCV risk, and opinions about HIV/HCV screening, post-

vs. pre-HIV/HCV risk assessment (with or without the brief intervention) (Table 3). Per the

results of the multivariable linear regression analyses (Table 5), change in beliefs about the

value of screening, self-perceived risk for HIV/HCV, and opinions regarding the ED as a

venue for screening were not related to study arm assignment, total drug ASSIST score,

HIV/HCV sexual risk score, or WHO recommendations on need for any drug misuse

intervention, after adjustment for demographic characteristics, HIV/HCV testing history, or

study RA.

Preferences Regarding HIV/HCV Screening in the ED

The most common reason for accepting combined rapid HIV/HCV screening among all

participants was “Convenient to be tested now in the emergency department” (42%), and the

most common reason for declining it was “Don't believe it's necessary for me/not at risk”

(31%). The reasons for declining the screening did not differ by study arm (p < 0.12), but

more in the intervention arm reported convenience as a reason to be tested than in the

control arm (50.4% vs. 33.3%; p < 0.02). Among all participants, most (80%) preferred to be

offered testing for both HIV and HCV as opposed to either being offered separately, and

these preferences did not differ by study arm (p < 0.38). The most common reason of

preference for testing for HIV only is “I have heard a lot about HIV” (46%), and the most

common reason of preferring to be offered testing for HCV only is “I know I am not at risk

for the other infection” (43%). The reasons for preferring being offered only HIV or HCV

testing did not differ by study arm (HIV only, p < 0.37; HCV only, p < 0.70). Further details

about acceptance or decline of testing are provided in Data Supplement 11.

DISCUSSION

The InVITED study results provide some interesting lessons regarding combined rapid

HIV/HCV screening in EDs among a drug using and misusing population. First, uptake of

combined rapid HIV/HCV screening was relatively high (about 65% among all

participants), and few participants had concerns about the ED as a venue for screening for

these infections. Further, uptake of screening for HIV/HCV was higher than our previous

opt-in rapid HIV screening among a general ED population when offered without an

intervention or risk assessment (39%), and after a risk assessment with or without computer-

based tailored feedback about risk-taking behaviors (55%).32,44 These findings indicate that

this population is receptive to combined screening for these infections as well as this venue

for screening, even in the absence of incentives. Of course, a drug misusing population

might have a higher self-perception of risk, perceived need, or level of receptivity for

screening for these infections than non-drug users, which cannot be determined by the

results of this study. It is important to note, although from a small sample, that only two of

those newly diagnosed with HCV reported IDU, and none were baby boomers or were HIV-

Merchant et al. Page 10

Acad Emerg Med. Author manuscript; available in PMC 2015 July 01.

N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript



infected men who reported male-male sex. Further study is needed to determine if HCV

screening recommendations should be expanded, as has been advocated.74

Second, the strongest indicators of uptake of combined rapid HIV/HCV screening were

initial beliefs about the value of this screening and self-perception of risk for these

infections. Third, use of a risk assessment and the brief intervention performed in this study

do not appear to be helpful in changing beliefs and opinions regarding combined HIV/HCV

screening or self-perception of risk for these infections. These findings taken together

suggest that among this drug misusing population, their beliefs and receptivity to screening

are not affected by either the potential self-reflection of a risk assessment or a motivational

interview centered around drug use/misuse and its relationship to HIV/HCV risk and the

value of screening. However, it might be premature to conclude that these approaches are

not useful. One limitation of the design of this study is that willingness to undergo combined

rapid HIV/HCV screening could not be assessed prior to initiation of the intervention

without potentially contaminating the effect of the evaluation of the brief intervention. As

such, the value of the HIV/HCV risk assessment itself as a means of increasing uptake of

screening cannot be measured, although we observed that it did affect beliefs about the value

of screening for participants themselves but not self-perception of risk. Beliefs in overall

value screening might be a target for interventions which might affect screening uptake. The

HIV/HCV risk self-assessment itself may have been an intervention that negated the

necessity to address risk through an in-person intervention. This assessment reactivity effect

possibility has been raised, mainly in substance abuse research.75 Future studies using a no-

assessment control group or assessment of risk after the invitation for testing may be

necessary to un-confound the potential interventional effect of a risk assessment and

determine if a brief intervention, risk assessment, or both improves screening uptake more

than a control condition. Further, because uptake of screening was relatively high, and

because initial beliefs, opinions and self-perception of risk for these infections were the

strongest predictors of screening uptake, selective utilization of HIV/HCV risk assessments

and brief intervention could be a more efficient approach to screening. We hope to

investigate this possibility in future studies.

Fourth, the level of drug misuse severity is minimally related to uptake of screening for

these infections in this sample. This finding potentially indicates a disconnect between

behaviors and risk, or that patients with the highest risk factors for HIV and HCV infections

were not well represented in this sample. If the first explanation were true, it would imply

that this disconnect would indicate the value of an intervention, although the brief

intervention we applied in this study might not be the best approach to resolving this

apparent problem. However, given the low IDU and other risk factors in this population, the

indirect relationship between non-IDU and risk for HIV (primarily through sexual activity),

and controversial association with HCV risk, it can be argued that the lack of an association

between level of drug misuse severity and uptake of screening could be expected. On the

other hand, it might indicate a need to revise the brief intervention to strengthen awareness

of the link between drug use and misuse, risk for these infections, and need for screening.

The translation effect of the approaches employed in this study is not yet known. The

methodologies and resultant findings from HIV screening studies in EDs have varied widely
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and makes direct comparisons challenging, although screening uptake in this study was

relatively high. However, the application of the approach used in this study in other EDs

might be limited to EDs that have the resources to use staff to conduct brief interventions

and screening. Although this study demonstrated feasibility of performing a brief

intervention among a drug using or misusing ED population to affect HIV/HCV screening

uptake, it does not address how this approach might be implemented, and how it might be

more or less efficacious than other approaches to improve HIV/HCV screening uptake in

EDs. The use of existing staff or other models would be helpful in understanding if this

approach can be implemented in a resource-responsive and effective manner. Future studies

evaluating implementation strategies and direct comparisons to other approaches, so that an

optimal approach or battery of approaches EDs might choose, are needed.

LIMITATIONS

Although care was taken to reach a representative sample of drug misusers at these two EDs,

those who were excluded (e.g., presented when data were not collected, spoke languages

other than English or Spanish, met exclusion criteria) might have different drug misuse

profiles and responses to the risk assessment and brief intervention. The preponderance of

marijuana-only users, who might have a lower risk profile for HIV/HCV, might have

affected screening uptake and the effect of the brief intervention as well as the observed HIV

and HCV prevalence. Subgroup analyses by substance use category were not possible under

the limits of the sample of this study. In addition, this study cannot claim to represent the

diversity of patients at all EDs, or those with dissimilar patient populations. The study

eligibility assessment process during which patients were asked about their HIV/HCV status

and testing history might also have affected enrollment, although few patients declined

participation. Yet, it might have served to prime patients or pique their interest in testing,

which might have increased HIV/HCV screening uptake, although this effect would likely

be equal in both study arms. Unmeasured confounders could have influenced the study

findings, despite the random assignment of participants and adjustments for covariates of

interest. The brief intervention itself might not have been appropriate to the needs of these

participants, even though it was theoretically grounded and its components were relevant to

the topics discussed. Future studies can consider other approaches that might be more

efficacious. The study also cannot measure what effect on the outcomes would have

occurred if ED rather than research staff had administered the brief intervention. Other

measures of drug misuse and HIV/HCV risk-taking behaviors might also have led to

different study findings. Also, because no follow-up assessments were conducted with these

participants, we cannot determine if the intervention had potentially positive effects on

future HIV/HCV risk-taking behaviors, substance use, or HIV/HCV testing uptake. Further,

although extensive training and preparation of the RAs was undertaken prior to the study

onset, a defined brief intervention protocol used, and clinical oversight discussions

conducted with the research assistants about their interventions, the brief intervention

sessions were not audiotaped, and thus their precise content and fidelity were not monitored

in this manner.
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CONCLUSIONS

Uptake of combined rapid HIV and HCV screening is high and considered valuable among

drug using/misusing ED patients with little concern about the ED as a venue for screening.

Initial beliefs regarding the value of screening and self-perceived risk for these infections are

the strongest predictor of uptake of screening. The brief intervention investigated in this

study does not appear to change beliefs regarding screening, self-perceived risk, or uptake of

screening for HIV and HCV in this population.
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Refer to Web version on PubMed Central for supplementary material.
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Figure 1. InVITED Study Flow Diagram
EMRs = electronic medical records; ASSIST = Alcohol, Smoking, and Substance

Involvement Screening Test; ACASI = audio computer-assisted self-interviewer; BI = brief

intervention; RA = research assistant; HCV = Hepatitis C virus; HIV = Human

immunodeficiency virus
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Figure 2. InVITED Eligibility Assessment and Enrollment
HCV = Hepatitis C virus; HIV = Human immunodeficiency virus
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Table 1

InVITED participants' demographic characteristics and HIV, hepatitis B and C testing history

Characteristics No Intervention n=197 Intervention n=198 P<

Median age, years (IQR) 27.0 (23.0–35.0) 28.0 (22.0–39.0)

Sex 0.80

 Female 55.8 54.5

 Male 44.2 45.5

Ethnicity/race 0.07

 White, non-Hispanic 62.9 69.2

 White, Hispanic 7.6 6.1

 Black or African American, non-Hispanic 20.3 15.7

 Black or African American, Hispanic 4.6 8.1

 Other 4.6 1.0

Years of formal education 0.27

 < 12 years 28.4 26.3

 Grade 12 27.9 36.4

 College 1–3 years 31.5 24.7

 College 4 years (college graduate)/ > college 12.2 12.6

Health insurance status 0.28

 Private 36.0 34.8

 Governmental 26.4 33.3

 None 37.6 31.8

Partner status 0.81

 Married 11.7 14.6

 Divorced/widowed/separated 12.2 12.6

 Never married 55.8 52.0

 Unmarried couple 20.3 20.7

Homelessness 0.12

 Currently homeless 7.6 11.1

 Past 12 months homeless 2.0 5.1

 Never/not homeless past 12 months 90.4 83.8

Employment status 0.90

 Employed 45.7 42.9

 Disability 15.7 17.7

 Student 11.7 13.1

 Unemployed 26.9 26.3

Usual source of medical care 0.16

 Private clinic/practice 33.5 38.9

 Hospital or community health clinics 23.9 27.3

 ED 35.5 30.8

 Urgent care center 7.1 3.0

Born in the United States 0.85
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Characteristics No Intervention n=197 Intervention n=198 P<

 Yes 90.9 91.4

 No 9.1 8.6

Family status 0.49

 Never had children 51.8 47.0

 I have children < 17-years-old 37.6 43.4

 I have children ≥ 17-years-old 10.7 9.6

Testing history

History of any HIV test 0.59

 Tested, but not part of a blood donation 37.6 34.8

 Tested as part of a blood donation 12.7 14.6

 Tested and donated blood 33.5 31.3

 No known HIV test 16.2 18.2

 Don't know if ever tested 0.0 1.0

History of any HBV test 0.59

 Tested, but not part of a blood donation 26.4 22.2

 Tested as part of a blood donation 23.4 26.8

 Tested and donated blood 22.8 19.2

 No known HBV test 23.9 28.8

 Don't know if ever tested 3.6 3.0

Hepatitis B vaccination 0.80

 Yes 49.7 46.5

 No 47.7 51.0

 Don't know 2.5 2.5

History of any HCV test 0.99

 Tested, but not part of a blood donation 21.8 20.7

 Tested as part of a blood donation 27.9 26.3

 Tested and donated blood 18.3 19.7

 No known HCV test 28.4 29.3

 Don't know if ever tested 3.6 4.0

HBV = Hepatitis B virus; HCV = Hepatitis C virus; HIV = Human immunodeficiency virus

p values by Pearson's chi-square /Fisher's exact tests

Data are reported as percentages except where otherwise noted
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