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Abstract In this randomized, controlled trial among 957

English- or Spanish-speaking drug misusing adult emer-

gency department (ED) patients, we determined if a tai-

lored brief intervention (BI) increased uptake of rapid HIV/

HCV screening, and identified factors associated with

greater screening uptake. Rapid HIV/HCV screening up-

take was greater in the control than the BI arm (45 vs.

38 %; p\ 0.04). Screening uptake depended on elapsed

study time and which research staff member offered test-

ing. In the control arm, uptake was lowest for those

spending \30 or C90 min in the study. In the BI arm,

screening uptake generally increased over time. Tailored

BI content specifically addressing participant HIV/HCV

knowledge, HIV/HCV risk behaviors, or need for HIV/

HCV screening was not associated with greater screening

uptake. These study findings suggested factors that should

be considered when designing future ED-based screening

initiatives, such as elapsed study time, who offers testing,

and the content of interventions.

Keywords HIV � Hepatitis C � Emergency medicine �
Mass screening � Intervention studies � Drug abuse

Introduction

Due to the overlap of risk behaviors for HIV and hepatitis

C virus (HCV) acquisition [1, 2], the relative high co-oc-

currence of these infections in some populations [3–10],

and the potential for more complex medical needs and

worse sequelae for those co-infected [11–18], it is appro-

priate that emergency departments (EDs) in the United

States (US) screen patients for both infections. Screening is

especially warranted for patients at higher risk for HIV/

HCV, including those who misuse drugs. However, some

ED patients decline screening, despite their risk. A com-

mon reason ED patients decline HIV screening is a belief

of not being at risk for HIV [19–31], although ED patient

self-perceived and self-reported HIV risk are not neces-

sarily congruent [32]. Overcoming this patient-level barrier

remains elusive, despite efforts to improve screening up-

take, including using an opt-out HIV approach [19, 33–40]

financial incentives [41], ED staff or clinician-initiated

testing [20, 33, 42], oral fluid sampling for testing [43],

prevention counseling [44], and video or computer-based

interventions [45–47]. Motivational interviewing encased

in a brief intervention (BI) might be a valuable technique to

encourage ED patients to face their risk for these infections

and undergo rapid HIV/HCV screening. BIs have been

successful in increasing HIV screening uptake among

sexually transmitted clinic patients [48], improving
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substance misuse treatment patients’ HIV/HCV risk factor

knowledge [49], reducing young gay/bisexual men’s drug

use and anal sex without condoms [50], and increasing ED

patients’ confidence in their ability to decrease their alco-

hol use and increase condom use with regular sexual

partners [51].

We previously conducted a small randomized, controlled

trial examining a BI to increase combined rapid HIV/HCV

screening among 395 ED patients who reported any pre-

scription or illicit drug use (injection or non-injection)within

the past 3 months [52]. Although uptake of screening was

high, uptake was nearly identical for those randomly as-

signed to receive a BI versus no BI (64.5 vs. 65.2 %;

D = -0.7 %; 95 % CI -10.1 to 8.7). Possible reasons for

the lack of impact of the BI to increase screening uptake

include the narrow focus of the intervention (primarily fo-

cused on HIV/HCV screening uptake instead of drug misuse

and their interrelationship), the brevity of the intervention

(which might not have allowed for sufficient time to develop

a therapeutic bond), and the inclusion of patients with low

levels of drug use/misuse who might not be as motivated to

be tested as thosewith higher levels of drugmisuse andmight

be at greater risk for HIV and HCV.

We recently completed a larger, randomized, controlled

trial of a BI primarily aimed to decrease drug misuse

among ED patients with a greater severity of drug misuse.

In this study, we also investigated if a tailored BI that

comprehensively addressed drug misuse, HIV/HCV risk-

taking behaviors and need for HIV/HCV screening con-

ferred greater uptake of rapid HIV/HCV screening than no

BI. Further, we examined patient and study-level factors

that might influence screening uptake and could inform

future screening initiatives, such as demographic charac-

teristics of study participants, self-reported HIV/HCV risk-

taking behaviors, severity of drug misuse and consequent

need for a more intensive intervention, content of the BI,

the personal influence of the study staff, and elapsed study

time (time elapsed while participating in the study). This

investigation focuses on the HIV/HCV screening results

from this larger, more comprehensive trial of a BI aimed at

decreasing drug misuse and increasing HIV/HCV screen-

ing uptake among ED patients who require at least a brief

or more comprehensive intervention for their drug misuse.

Methods

Study Design and Setting

Brief Intervention for Drug Misuse in the Emergency

Department (BIDMED) was a randomized, controlled trial

conducted over a 30-month period from July 2010 through

December 2012 at two urban EDs affiliated with a medical

school in the same hospital system and city in New Eng-

land. One ED is a Level 1 trauma center with an annual

patient volume of[100,000 adult visits/year, and the other

is a community hospital ED with an annual patient volume

of[55,000 adult visits/year. Among all samples submitted

to this hospital system’s laboratory from July 2012 through

June 2013 for HIV and hepatitis C testing, the seropreva-

lence was 5.3 % for HCV antibody and 1.3 % for HIV

antibody (unpublished data). Among its general adult

population, the state has one of the highest reported

prevalences of drug dependency in the United States

(9–13 %) [54]. The hospital institutional review board

approved the study.

Study Population

BIDMED was conducted from 8:00 am to midnight 7 days

a week when bilingual (English- and Spanish-speaking)

research assistants (RAs) could conduct the study. Before

each shift, the RA generated lists of the patient rooms in

each ED in random order with replacement using an in-

ternet-based random selection program (www.random.org).

The RAs first evaluated the ED electronic medical record

(EMR) of patients whose rooms were selected randomly. If

the ED EMR review indicated that the patient was poten-

tially eligible for the study, the RAs would ask about their

demographic characteristics, confirm their study eligibility

through a brief interview and administer the subsequent

study instruments.

Patients were study eligible if they qualified for a brief or

more intensive intervention for drug misuse according to

World Health Organization (WHO) recommendations per

their responses to the Alcohol, Smoking and Substance In-

volvement Screening Test, Version 3 (ASSIST) [53], mod-

ified for the purposes of this study (as described in detail

previously) [52]. Per WHO recommendations, an ASSIST

score of four or more points for any of 12 drug categories

suggests a need for BI, and a score of C27 points suggests a

need for a more intensive intervention. Because the WHO

also recommends that anyone who has ever injected drugs

should receive at least a BI, any patient who reported ever

injecting drugs was study eligible. Additional inclusion/ex-

clusion criteria were age 18–64 years-old (which is the age

group which CDC currently targets for en masse HIV

screening in healthcare settings); English- or Spanish-s-

peaking; not critically ill or injured; not a prison inmate,

under arrest, or undergoing home confinement; not pre-

senting for an acute psychiatric illness; not intoxicated; and

not having a physical disability or mental impairment that

prevented providing consent or participating in the study.

In pursuit of the goal of a representative sample of pa-

tients and to avoid influences other than the study on

measured outcomes, ED staff members were not permitted
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to encourage, refer, or discourage patients to be in the

study. Patients were informed during the consent process

that they were being asked to enter a randomized, con-

trolled trial regarding reducing their drug use and misuse

and its relationship to HIV and HCV, but were not in-

formed that they would be offered rapid HIV/HCV

screening. They also were informed that the study inves-

tigators obtained a certificate of confidentiality from the

National Institutes of Health about participant drug use and

misuse. Participants received a gift card to a local store for

being in the study.

Study Protocol

Following study consent and 1:1 random assignment into

one of two study arms (BI or no BI [control arm]), par-

ticipants completed a battery of questionnaires using an

audio computer-assisted interviewer (ACASI), including an

HIV/HCV risk-taking behaviors questionnaire adapted

from our previous studies [52, 54, 55]. This questionnaire

asked about injection-drug use and HIV/HCV sexual risk-

taking behaviors by gender and according to type of sexual

partner (main, casual, or exchange). The reading level of

all questionnaires in English was at a Flesch-Kincaid grade

level of 6.6 (Microsoft Word) and the reading level of the

questionnaires in Spanish was at a Huerta Reading Ease

score of 100, indicating an easy level of difficulty [56]. The

RAs were blinded to participant responses. English lan-

guage versions of all study questionnaires are available in

Data Supplement 1.

The time required to answer the questionnaires and

therefore to complete the study (hereafter referred to as

‘‘elapsed study time’’) differed due to use of skip patterns

based on participant responses. For example, participants

who reported having used multiple types of drugs, having

multiple sexual partner types, and previously attending

multiple types of substance abuse treatment programs an-

swered more questions than other participants. Participants

also differed in their elapsed study time because of being

assigned to the BI versus the control arm, and because the

duration of the BI was affected by tailored discussions

related to participant HIV/HCV risk behaviors and drug

misuse, and likely also due to participant engagement and

interest in the BI. The BI was conducted after study

questionnaire completion and there was no similarly-timed

‘‘placebo’’ intervention for the control arm.

After completing the questionnaires, participants ran-

domly assigned to the control arm were offered free rapid

HIV and/or HCV screening (opt-in), commensurate with

their HIV/HCV infection status (HIV only, HCV only, HIV

and HCV testing, or no testing offered). Those assigned to

the intervention arm were offered screening at the end of or

during the BI, depending on the flow of the discussion. 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 ei-

ther via fingerstick or through use of the Diff-Safe (Alpha

Scientific Corporation, Malvern, PA) device if a phle-

botomized sample had already been obtained.

Description of the BI

The primary goal of the BI was to motivate participants to

address their drug misuse. The secondary goal was to en-

courage participants to be tested for HIV and/or HCV

(appropriate to their HIV/HCV status). An outline of the BI

content is in Data Supplement 2. The median duration of

the BIs was 23 min (IQR 15–31). The BI sessions were

based on two theoretically-driven approaches to behavior

change: motivational interviewing [57] and the health be-

lief model [58]. The BIs were delivered by interventionists

who used motivational interviewing techniques (e.g. deci-

sional balance, discussing goals and values) [59] to fa-

cilitate a discussion about behavior changes. Prior to the

study onset, the interventionists underwent motivational

interviewing training by a Motivational Interviewing Net-

work of Trainers (MINT)-certified trainer, were trained in

delivery of the BI and the study protocol, had over 50 h of

mock BI practice prior to engaging participants in the

study, were certified by the state as HIV and HCV pre-

vention counselors, had training in rapid HIV and HCV

testing techniques, practiced the study protocol and pro-

cedures with direct observation with the study staff, and

underwent didactic instruction by the investigators on

relevant substance misuse and HIV and HCV topics. In-

tervention sessions were audiotaped and reviewed by the

study’s clinical and research psychologists. Interventionists

met regularly with the study psychologists to discuss their

performance, review issues or concerns raised during or

about the interventions, and ensure fidelity to and correct

deviations from the study protocol. Following the study, a

RA not involved in the study extracted data from tapes of

the BI sessions on the HIV/HCV content discussed during

each session using a standardized form. A random sample

of 10 % of the data extracted was independently verified by

a separate RA also not involved in the study (j = 0.95 for

the principal HIV/HCV BI content).

Data Analysis

Based on the results from two previous studies on rapid

HIV screening in which 39.3 % agreed to be screened for

HIV when no risk assessment was performed [30], and in

which 55 % agreed to be screened after an ACASI-based

HIV risk assessment with or without computer-delivered
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feedback about risk [47], we hypothesized that among this

drug misusing population there could be at least a 15 %

absolute increase in uptake of HIV/HCV screening among

participants who underwent a BI compared to those who

did not. We believed that if asking about HIV risk led to

greater screening, then adding a BI might further increase

screening. For this hypothesis, we estimated requiring a

sample size of 235 per arm with 90 % power, or 164 per

arm for 80 % power, using Pearson’s V2 test with a two-

sided Type I error rate of 0.05. We recruited beyond this

sample size to address other objectives in the study. Unless

otherwise specified, for all analyses a two-sided a = 0.05

level of significance was used.

Study eligibility assessments and enrollment were

summarized using the recommended Consolidated Stan-

dards of Reporting Trials (CONSORT) approach for ran-

domized, controlled trials [60]. Participant demographic

characteristics and HIV and hepatitis testing history were

summarized (median and interquartile range [IQR], or

proportions) and then compared by study arm using Wil-

coxon rank sum tests for continuous variables and Fisher’s

exact tests for categorical variables. The proportions of

participants meeting WHO recommendations for a brief or

intensive intervention based on ASSIST scores and re-

sponses to the HIV/HCV risk-taking behavior question-

naire were summarized by study arm.

Primary Outcome of Uptake of Rapid HIV/HCV Screening

The primary outcome was uptake of rapid HIV and/or

HCV screening among all participants. For this primary

outcome, uptake was considered to be acceptance of any

test offered (i.e., the HIV test only, the HCV test only, or

both tests). Additional outcomes were uptake of: (1) HIV

screening among those eligible for both tests, (2) HCV

screening among those eligible for both tests, (3) HIV

screening only among participants already known to be

HCV seropositive, and (4) HCV screening only among

those already known to be HIV seropositive. These out-

comes were compared by study arm using unadjusted odds

ratios (ORs) and corresponding exact 95 % confidence

intervals (CIs).

Secondary Outcome of Factors Influencing Uptake

of Rapid HIV/HCV Screening

Our a priori plan for the secondary outcome analyses was

to identify patient and study-level factors that might have

influenced rapid HIV/HCV screening uptake through re-

gression modeling. However, we observed that elapsed

study time not only differed as expected by study arm

(because of the length of the BI), but that screening uptake

was related to elapsed study time. The impact of time on

screening uptake appeared also to differ by study arm. As a

result, elapsed study time, as a post-randomization variable

that differed by study arm, confounded the estimate of the

treatment effect of the BI on screening uptake. We also

suspected that elapsed study time in the tailored BI as part

of the study might be related to participant drug misuse

history and HIV/HCV behavior risk, which are factors that

also could impact interest in HIV/HCV screening. Because

of this apparent treatment effect modification, we con-

ducted the analyses investigating patient and study-level

factors influencing uptake of rapid HIV/HCV screening

separately by study arm.

To further explore the influence of time elapsed while

participating in the study by study arm, we created a

variable representing elapsed study time for each par-

ticipant. The study protocol captured the time participants

consented to participate in the study and the time the HIV/

HCV testing was offered; elapsed study time was estimated

as the difference (in minutes) of these two time points.

Some participants in the intervention arm were offered

screening during their BI (due to the tailored nature of the

BI and flow of the conversation about HIV/HCV), hence

their elapsed study time was approximated as the time from

consent to the midpoint of the BI session. Median elapsed

study time (time between study consent and test offer) in

the control group was 34 min (IQR 25–47); median elapsed

study time in the intervention arm was 60 min (IQR

42–82), after adjusting the times for the 30 participants

who were offered testing during the BI.

We first examined whether patient and study-level factors

were predictive of elapsed study time using linear regression.

Analyses were performed separately for each study arm and

variables that had a p\ 0.10 in univariable regression ana-

lyses were included in multivariable models. Next, we in-

vestigated patient and study-level factors associated with

uptake of rapid HIV/HCV screening in each arm in uni-

variable and multivariable logistic regression analyses.

Multivariable logistic regression models were created using

factors with a p\ 0.10 from univariable analyses; ORs and

corresponding 95 % CIs were estimated. Separate models

were created with (1) patient and study-level factors, (2)

patient and study-level factors with the elapsed study time

variable, and (3) patient and study-level factors, the elapsed

study time variable, and factors associated with elapsed

study time. This third type of model was constructed to ex-

amine whether or not the effect of elapsed study time re-

mained associated with screening uptake after adjusting for

the factors that were found to predict elapsed study time from

the aforementioned multivariable linear regression analyses

(i.e., the mediating effect of elapsed study time). Hosmer–

Lemeshow goodness-of-fit testing was used to check multi-

variable model fitness.

2028 AIDS Behav (2015) 19:2025–2035

123



Results

Participant Enrollment and Descriptions

The CONSORT diagram of study enrollment, random as-

signments, and HIV/HCV screening eligibility based on

self-reported HIV/HCV status is depicted in Fig. 1. Of the

957 participants analyzed, there were no differences in the

distribution of demographic characteristics and HIV and

hepatitis testing histories by study arm (Supplemental

Table 1). The distribution of participants qualifying for no

BI, a BI or more intensive intervention by drug category

(per WHO recommendations) and drug use and sexual risk-

taking behaviors is provided in Supplemental Tables 2–5.

Uptake of Rapid HIV/HCV Screening

Uptake of any rapid HIV/HCV test (HIV alone, HCV

alone, HIV/HCV combined) was greater in the control arm

(Table 1). HIV screening uptake also was greater and HCV

screening uptake trended towards greater uptake in the

control arm. When stratified by HIV/HCV status, there also

was a trend towards greater uptake of applicable HIV and/

or HCV screening in the control arm. Of the 381 screened

for HIV, none had a reactive HIV antibody test. Of the 346

screened for HCV, five participants had a reactive HCV

antibody test (1.4 %; two in the intervention arm and three

in the control arm). Of these, one participant later revealed

that he/she already knew he/she previously had a reactive

HCV antibody test, which left four (1.2 %) who were

previously unaware of their HCV antibody test results.

Influence of Patient and Study-level Factors

and Elapsed Study Time on Rapid HIV/HCV

Screening Uptake

Uptake categorized by elapsed study time (Table 2) as

stratified by study arm confirmed differential test uptake by

study arm and elapsed study time. As shown in Table 2,

uptake also appeared to differ by HIV/HCV testing history.

In the control arm, a plot of the log-odds of test uptake versus

elapsed study time using a generalized additive model

showed a non-linear, parabolic relationship, with the highest

testing uptake for elapsed study times between 45 and

50 min and with lower uptake at shorter and longer elapsed

study times. Likelihood ratio tests confirmed the significance

of this relationship (p\ 0.01). The relationship between the

log-odds of test uptake and elapsed study time was ap-

proximately linear in the intervention arm, showing an in-

crease in test uptake at longer elapsed study times (p\ 0.01).

In the control arm, being female, currently homeless,

receiving disability payments, presenting to the ED for an

illness instead of an injury, having children\17 years or

no children compared to grown children, no known HCV

test or unknown whether had a test, having received help to

cut down or stop drug use, and study RA were predictive of

greater uptake of HIV/HCV screening in the multivariable

models (Supplemental Tables 6, 7). After adjusting for

factors in the multivariable model, the relationship of

elapsed study time and screening uptake remained strongly

significant; uptake was parabolic in shape, peaking around

45–60 min, and was lowest for those who spent between 60

and 90 or C90 min in the study (Fig. 2).

In the treatment arm, type of insurance, homelessness,

presenting to the ED for an illness instead of injury, and

study RA were predictive of greater uptake of screening

(Supplemental Table 8). Screening uptake generally in-

creased with longer elapsed study times. In addition, in the

intervention arm, specifically addressing participant

knowledge about HIV/HCV, HIV/HCV risk factors, and

their personal need for HIV/HCV screening in the BI was

not associated with screening uptake (Table 3).

Discussion

Contrary to our expectations, uptake of rapid HIV/HCV

screening among ED patients needing a brief or more in-

tensive intervention for drug misuse was lower than we

anticipated (41 % overall). It also was lower than our re-

cent study examining the efficacy of a BI to increase

combined rapid HIV/HCV screening among adult ED pa-

tients with lower levels of drug use/misuse (any past three-

month drug use or misuse) (65 % uptake) [52], lower than

our prior study that examined the efficacy of asking about

HIV risk-taking behaviors through a computer-based

questionnaire with or without providing tailored feedback

about risk-taking behaviors (55 % uptake) [47], yet slightly

higher than our previous study of rapid HIV screening

among a general ED population offered without an inter-

vention or risk assessment (39 % uptake) [30]. A closer

examination of temporal, patient and study-level factors

provides some insight to possible reasons for the lower

than expected screening uptake and lessons for future ED-

based HIV/HCV screening efforts.

The results of this current study among adult ED pa-

tients requiring a brief or more intensive intervention for

drug misuse and our recent study involving patients with

lower levels of drug use/misuse indicate that the BIs for

both studies did not motivate patients to get tested for HIV

and/or HCV. Explanations for the failure of these BIs in-

clude the very real possibility that BIs are not effective in

increasing HIV/HCV screening uptake among drug using/

misusing adult ED patients; the content, form, focus and

delivery of these BIs were not conducive to increasing
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Final study sample 

n=1030 (97.4%) 

Treatment (BI) arm 
n=516 (50.1%) 

Control (No BI) arm 
n=514 (49.9%) 

Dropped out during study 

n=22 (2.1%) 

Eligible by ASSIST 

n=1304  

Enrolled in study 

n=1057 (81.1%) 

HIV testing uptake 

Eligible n=475 (99.0%) 
Tested n=175 (36.8%)

Declined study  

n=247 (18.9%) 

Excluded n=36 (7.0%) 
%

HIV/HCV infected 13.9 
Incomplete data 86.1 

HCV testing uptake 

Eligible n=431 (89.8%) 
Tested n=160 (37.1%)

Excluded n=37 (7.2%) 
%

HIV/HCV infected 13.5 
Incomplete data 86.5 

HCV testing uptake 

Eligible n=432 (90.6%) 
Tested n=185 (42.8%)

HIV testing uptake 

Eligible n=465 (97.5%) 
Tested n=204 (43.9%)

Fig. 1 Eligibility assessment and enrollment flow diagram

Table 1 Participant HIV/HCV testing uptake

Test eligibility Control arm Treatment arm Treatment arm vs. control arm

Number eligible Test uptake Number eligible Test uptake

n % n % p value OR (95 % CI)

HIV, HCV or botha 477 45 480 38 0.04 0.76 (0.59, 1.00)

HIVb 465 44 475 37 0.03 0.75 (0.57, 0.98)

HCVc 432 43 431 37 0.09 0.79 (0.60, 1.05)

HIV onlyd 45 44 49 31 0.20 0.56 (0.22, 1.39)

HCV onlye 12 33 5 20 1.00 0.52 (0.01, 8.21)

Both HIV and HCVf 420 45 426 39 0.09 0.79 (0.59, 1.05)

HIV test uptake

Both HIV and HCVf 420 44 426 38 0.07 0.77 (0.58, 1.03)

HCV test uptake

Both HIV and HCVf 420 43 426 37 0.09 0.79 (0.59, 1.05)

CI confidence interval, HCV hepatitis C virus, HIV human immunodeficiency virus, OR odds ratio
a Participants who are HIV and HCV negative, HIV positive and HCV negative, and HCV positive and HIV negative. Excludes those HIV and

HCV positive
b Participants who are HIV negative
c Partcipants who are HCV negative
d Participants who are eligible for HIV testing only. Includes only those who are HCV positive and HIV negative
e Partcipants who are HCV testing only. Includes only those who are HIV positive and HCV negative
f Participants who are HIV and HCV negative
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screening uptake; or the target audience was not appro-

priate. This latter possibility is suggested by our previous

research findings which showed that ED patients’ initial

beliefs, opinions and self-perception of risk for these in-

fections before receiving a BI were the strongest predictors

of screening uptake [52]. As such, selective use of BIs

could be a more efficient approach to screening, perhaps

for those who indicate disinterest or negative views about

screening, those who report low self-perception or an

inaccurate self-perception of risk, or decline screening. We

hope to investigate this possibility in future studies.

Elapsed study time for this current study was greater

than our prior rapid HIV/HCV screening BI study [52],

which partially could account for the lower overall uptake

of HIV/HCV screening observed in this current study

(41 % in this current study vs. 65 % in the prior study). A

prolonged wait for care in the ED and involvement in a

lengthy study with multiple questionnaires could be a

strong disincentive to agree to screening. However, our

study findings indicate that the relationships among

screening uptake, elapsed study time and receipt of a BI or

no BI are even more complex. After accounting for patient-

level factors (e.g., demographic characteristics, HIV/HCV

risk-taking behaviors), elapsed study time appears to be an

important mediator of screening uptake, and uptake further

differs by whether or not a participant receives a BI (i.e., a

synergistic effect).

In the absence of a BI (the control arm), we observed

that there was a non-linear, parabolic relationship between

uptake of HIV/HCV screening and elapsed study time

(uptake was lower with short and very long study times).

Among the control arm, those who spent\30 min in the

study demonstrated a 31 % uptake of rapid HIV/HCV

screening. With increasing elapsed study time in the

Table 2 Participant HIV/HCV testing uptake by time elapsed in study, HIV/HCV testing history and study arm

Time elapsed in study ED HCV testing uptake ED HIV testing uptake

Control arm Treatment arm Control arm Treatment arm

n

eligible

% tested p-

value

n

eligible

%

tested

p-

value

n

eligible

% tested p-

value

n

eligible

% tested p-

value

\30 min 180 30 \0.01 43 19 0.01 187 30 \0.01 45 22 0.07

C30 &\45 min 141 55 82 35 149 55 89 36

C45 &\60 min 50 62 97 30 60 62 104 32

C60 &\90 min 38 42 124 45 43 47 138 43

C90 min 23 26 84 45 26 31 99 40

Time elapsed in study and HIV/HCV testing history status

Ever tested \0.01 0.55 \0.01 0.23

\30 min 116 22 25 28 166 29 41 24

C30 &\45 min 92 52 44 34 132 53 68 41

C45 &\60 min 33 55 64 31 56 64 95 33

C60 &\90 min 28 46 80 39 42 45 127 42

C90 min 16 19 57 44 24 33 92 40

Never tested 0.45 0.01 0.12 0.11

\30 min 42 45 16 6 20 45 4 0

C30 &\45 min 33 58 28 39 17 71 17 24

C45 &\60 min 14 71 25 36 4 25 7 29

C60 &\90 min 5 60 34 59 1 100 11 64

C90 min 5 40 15 47 2 0 6 50

Unknown if ever tested 0.02 0.09 NA NA

\30 min 22 45 2 0 1 0 0 –

C30 &\45 min 16 69 10 30 0 – 4 0

C45 &\60 min 3 100 8 0 0 – 2 0

C60 &\90 min 5 0 10 50 0 – 0 –

C90 min 2 50 12 50 0 – 1 0

n.b. p-values compare homogeneity of testing uptake by study time stratified by arm and testing history using Fisher’s exact test (due to some

small cell sizes)

ED Emergency department, HCV hepatitis C virus, HIV human immunodeficiency virus, min minutes, NA not applicable
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control group (spending 30–90 min in the study), screening

uptake also increased (peaking at &50–60 % uptake).

However, when elapsed study time was greater than

90 min in the control group, screening uptake began to

decrease. In contrast, rapid HIV/HCV screening uptake

followed a different pattern in the treatment (BI) than the

control (no BI) arm. In the treatment arm, participant up-

take was more linear in shape and generally increased over

time, yet peaked a little later than the control arm at

60-90 min and at a lower percentage (&45 % uptake).

A possible explanation in general for lower screening

uptake with relatively shorter elapsed study times could be

that those who finished the study faster were less interested

or engaged in the topic, the study and the intervention. A

more concerning explanation is that since they reported

fewer risk behaviors and less severe substance misuse,

those who completed the study faster and had a relatively

shorter intervention convinced themselves that they were at

lower risk for HIV/HCV, and hence did not believe they

needed to be tested. On the other extreme, spending too

long a time in the study and in the ED might lead to fatigue

and frustration, and hence disinterest in completing yet

another task with resultant lower screening uptake. Un-

fortunately, we do not have a plausible explanation of why

screening uptake differed by elapsed study time according

to assignment to the treatment (BI) or control (no BI) arm.

Perhaps for the BI arm, increasing elapsed study time re-

flected reporting more risk behaviors and more severe

substance misuse, which meant such participants spent a

longer time responding to the questionnaires. In addition,

these participants might have had longer BI sessions, either

because they had more to discuss and/or were more en-

gaged in the sessions. The more they shared about their

risk-taking behaviors and substance misuse in the ques-

tionnaires and the BI, perhaps the more they were con-

vinced they needed to be tested for HIV and HCV. Of

course, interest, engagement, and perception of time spent

in the study were not measured. Nevertheless, the practical

implications for research and clinical applications are that

time and engagement matter; try to engage, but do not

delay, or else screening efforts will be affected adversely.

A final practical implication of the study findings is that

a ‘‘personal touch’’ matters. Despite a defined protocol and

efforts to ensure uniformity of and fidelity to the study

protocol, uptake of screening varied dramatically in both

0 20 40 60 80 100

-4
-3

-2
-1

0
1

Study Time (minutes)

Te
st

 U
pt

ak
e 

(lo
g-

od
ds

)

50 100 150

-2
-1

0
1

Study Time (minutes)

Te
st

 U
pt

ak
e 

(lo
g-

od
ds

)
Control arm

Treatment arm

Fig. 2 Generalized additive model plots of the relationship between

the log-odds of HIV/HCV screening uptake and time elapsed in the

study by study arm

Table 3 Intervention content

and participant HIV/HCV

testing uptake in treatment arm

Content discussed during intervention Testing uptake OR (95 % CI)

n Declined test Accepted test

% %

HIV/HCV fundamentals

No 225 64 36 Ref

Yes 140 56 44 1.40 (0.91, 2.15)

HIV/HCV risk behaviors

No 232 62 38 Ref

Yes 133 61 39 1.03 (0.67, 1.60)

Need for HIV/HCV testing

No 216 64 36 Ref

Yes 149 58 42 1.30 (0.85, 1.99)

Ref Reference, HIV human immunodeficiency virus, HCV hepatitis C virus
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study arms according to the RA or interventionist who

engaged participants in the study and offered them testing.

Our prior research on HIV screening uptake demonstrated

similar results despite fidelity monitoring [30, 52].

Although it is possible that study staff varied their behavior

when they were not being monitored, it is probable that

some unmeasured aspect (e.g., personality, charm, en-

gagement, interest, persuasive ability, empathy, etc.) en-

abled certain study staff to get more participants to be

tested. Other BI researchers have observed that interven-

tionist personality and ability to form relationships with

patients are predictive of patient outcomes [59, 61, 62].

Identifying these attributes likely would assist tremen-

dously in future HIV/HCV screening initiatives.

Limitations

This study has several limitations. Given that marijuana

was the predominant drug misused by study participants

and its relationship to HIV/HCV is indirect or unknown,

participants who only or mostly used this drug could have

perceived themselves perhaps appropriately at lower risk

for these infections and declined screening as a result. In

addition, current Centers for Disease Control and Preven-

tion (CDC) and United States Preventive Service Task

Force (USPSTF) recommendations focus on HCV screen-

ing focus on persons potentially at higher risk of HCV

infection (e.g., injection-drug users and those born between

1945 and 1965 (‘‘baby boomers’’)) [63–65]. Although un-

likely, ED patients might have been aware of these rec-

ommendations or the perceived lower prevalence of HCV

among people who do not inject drugs or ‘‘baby boomers’’,

and this influenced their interest in being screened. How-

ever, few participants declined HCV screening in favor of

HIV screening alone. Also, we recently reported that if

CDC and USPSTF recommendations were followed

strictly, several new HCV diagnoses would be missed

among non-injection-drug using, non-‘‘baby boomer’’ ED

patients [66]. Furthermore, given the worse clinical course

of those co-infected with HIV/HCV [11–18], combined

rapid screening, since it is inexpensive, quick, and easy and

has high impact, is a rational course of action. The study

also cannot measure what impact on the outcomes would

have occurred if ED rather than research staff had admin-

istered the BI. Because of the nature of the BI, which

employed motivational interviewing to increase intrinsic

motivation to undergo rapid HIV/HCV screening, an opt-in

approach to screening was used. We cannot determine if

screening uptake would have been different if an opt-out

approach could have been incorporated into the study. An

opt-out approach might not have been feasible in this type

of research study or desirable since the point of the BI was

to motivate the participants to accept testing, whereas an

opt-out approach informs the potential test recipient that

he/she will be tested unless he/she declines. Future research

can examine if employing a BI using motivational inter-

viewing, likely after someone has declined when screening

is presented using an opt-out approach, is useful. A po-

tential, but not actual, limitation for the study is that the

main outcome was acceptance of screening and not the act

of testing itself. However, acceptance of screening and

testing participation were virtually identical in this study.

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 inter-

vention had potentially positive effects on future HIV/HCV

testing uptake. As always, unmeasured and unknown

confounders also could have influenced the study findings,

despite the random assignment of participants and adjust-

ments for covariates of interest. Finally, in this study al-

most all patients completed study participation prior to

disposition from the ED. However, it might be difficult for

some EDs to implement an intervention of this type, given

limits of resources and time patients spend in the ED,

especially if time to discharge or admission is short.

Conclusions

The BI utilized in this investigation did not increase uptake

of HIV/HCV screening among adult ED patients requiring

a brief or more intensive intervention for their drug misuse.

Elapsed study time, which likely reflects engagement in the

topic, and personal touches by the interventionist beyond

the study protocol predict screening uptake. Future HIV/

HCV screening initiatives can apply these findings to fur-

ther improve screening uptake.
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