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Abstract
Background—Medical settings such as emergency departments (EDs) present an opportunity to
identify and provide services for individuals with substance use problems who might otherwise
never receive any form of assessment, referral, or intervention. Although Screening, Brief
Intervention, and Referral to Treatment (SBIRT) models have been extensively studied and are
considered effective for individuals with alcohol problems presenting in emergency departments
and other medical settings, the efficacy of such interventions has not been established for drug
users presenting in EDs.

Objectives—This paper describes the design of a NIDA Clinical Trials Network protocol testing
the efficacy of an SBIRT model in medical EDs, highlighting considerations that that are pertinent
to the design of other studies targeting substance use behaviors in medical treatment settings.

Methods—The protocol is described, and critical design decisions are discussed.

Results—Design challenges included defining treatment conditions, study population, and site
characteristics; developing the screening process; choosing the primary outcome; balancing
brevity and comprehensiveness of assessment; and selecting the strategy for statistical analysis.

Conclusion—Many of the issues arising in the design of this study will be relevant to future
studies of interventions for addictions in medical settings.

Scientific Significance—Optimal trial design is critical to determining how best to integrate
substance abuse interventions into medical care.
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BACKGROUND
Harmful or hazardous use of drugs and alcohol has a tremendous impact on individual
health status, contributing to a variety of medical conditions having high levels of associated
mortality and morbidity (1), and increasing healthcare costs. For these reasons, there has
been an increased focus on developing, implementing, and evaluating methods to identify
and provide appropriate services to non-treatment-seeking individuals with substance use
problems who are seen in health care settings. The Emergency Department (ED) appears to
be a particularly promising setting in which to identify and engage problematic drug users.
Relatively high rates of psychoactive substance use disorders have been found in EDs (2–3),
exceeding that found in primary care settings (4–5). This has led clinicians and researchers
to argue for the development of more effective methods of screening and case finding, brief
interventions and referral to appropriate specialty treatment, as well as linkage between
substance abuse services and general medical care, for individuals using illicit drugs who are
seen in EDs and trauma centers (2, 6–7).

Compared to interventions dealing with hazardous or harmful drinking in ED settings, the
evidence of the effectiveness of brief interventions has been considered only suggestive for
drug use disorders (8). However, recent data suggest that that the effectiveness of such
interventions may extend to drugs as well (9–13). The present study builds on the extensive
experience in developing and implementing screening and brief interventions for harmful
and hazardous alcohol use delivered in EDs and trauma centers, transferring and evaluating
these procedures when applied to drug use in a multi-site study conducted by the NIDA
Clinical Trials Network (NIDA CTN). This study breaks new ground for the CTN in that it
is the first full scale multisite trial to be conducted by the CTN in a medical setting. Design
of the study required consideration of a number of issues that may be important in the design
of other studies investigating substance use interventions in medical settings. As such, a
description of the study design and considerations that went into key design decisions is
likely to be useful to others interested in the testing of substance use interventions
throughout the health care system.

STUDY DESIGN OVERVIEW
Specific Aims

The primary aim of the study is to contrast substance use and substance-related outcomes
among patients who endorse problematic substance use during an ED visit and are randomly
assigned to one of three treatment conditions: 1) minimal screening only (MSO); 2)
screening, assessment, and referral to treatment (if indicated or requested) (SAR); and 3)
screening, assessment, and referral (if indicated or requested) plus a brief intervention (BI)
with two telephone follow-up booster sessions (BI-B). We expect to observe significant
differences among the three groups with respect to the primary outcome variable, days of
use of the patient-defined primary problem substance during the 30 days prior to the 3-
month assessment, as measured by the Time-Line Follow-Back (14). Secondary aims are to
contrast the three groups with respect to treatment engagement and healthcare utilization,
test the effect of several hypothesized moderators of outcome, and evaluate the dose-
response effect of the number of booster sessions received among participants in the BI-B
group.

Study Design
The project is a 3-group randomized, prospective trial with blinded assessments (See Figure
1). Individuals presenting to an ED who endorse problematic substance use on screening
will be randomized in 1:1:1 ratio to MSO vs. SAR vs. BI-B. Randomization will occur after
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screening, and those randomized to MSO will receive an informational pamphlet and will
not receive further assessment until follow-up at 3 months. Participants in the other two
groups will receive a more extensive baseline assessment. To preserve the blind during the
baseline assessment, assignment to the remaining two groups (SAR vs. BI-B) will not be
revealed to either the participant or the research assistant until after the baseline assessment
is complete. Those in the SAR group will be provided with an informational pamphlet and
receive referral to addiction treatment if indicated (based on an ASSIST score of ≥ 27 for
any drug or alcohol), while those assigned to the BI-B group will receive a brief intervention
consisting of motivational enhancement therapy (MET) adapted for use in the ED, followed
by the informational pamphlet and referral if indicated or requested. The BI-B group will
also receive two booster telephone calls which will occur within 1 week of enrollment if
possible, and in no cases later than 1 month following enrollment. Follow-up assessments
will be conducted face-to-face at 3 months, 6 months, and 12 months post-enrollment.

CRITICAL DESIGN DECISIONS
Three-arm design

The issue of assessment reactivity has plagued brief intervention research. The impact of a
comprehensive assessment on substance abuse history, treatment engagement and outcome
can exceed that of the therapeutic intervention under investigation (15–17). This is
particularly problematic when the intervention is so brief that the intensity of assessment (in
terms of time spent by the participant with research staff) is comparable to that of the
intervention. Without a “no assessment” or “minimal assessment” control, it is not possible
to determine how much the assessment contributed to outcome, or, in the case of a null
finding, whether it masked the effects of the therapeutic intervention.

A three-arm design was adopted to assess the independent contributions of assessment and
brief intervention to outcomes in the study population. The contrast between the BI-B and
the SAR groups can illuminate the effect of adding the brief intervention plus booster calls
to assessment and referral. However, it tells us nothing about the effect of the assessment
process on subsequent substance use outcomes. The inclusion of the MSO group, which
receives as little interaction as possible at baseline, provides a control by which to measure
the assessment effect. The comparison of BI-B to MSO provides a measure of the total
effect of the intervention (including any therapeutic effects of assessment and referral). The
MSO condition offers a better approximation of the true “treatment as usual” than SAR.
Since the SAR condition represents a significantly greater intensity of intervention than
MSO, the potential difference in outcome between SAR and MSO is of considerable
interest. SAR may be considered a minimal intensity active intervention (in relation to
MSO) as well as a control (in relation to BI-B). Thus each significant difference between
groups, if found, would provide meaningful evidence of treatment effect, but with different
implications for practice. An obvious limitation of this procedure is that the effects of the
minimal screening, which cannot be assumed to be negligible, cannot be assessed. However,
in this context there is no way to get around the necessity of asking participants some
questions about substance use to assess eligibility for the trial.

Defining the population
Inclusion and exclusion criteria were chosen to achieve an acceptable balance between
maximizing generalizability and minimizing heterogeneity, and to enroll a population that
had a good chance of successfully completing study procedures and follow-up assessments.
We did not find evidence to predict that the magnitude of the treatment effects would differ
by primary drug of abuse or by severity of substance use problems (11, 18–19). We
therefore chose to allow participants to qualify on the basis of use of any drug other than
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alcohol or nicotine, and included participants with a fairly broad range of current
problematic use (described below). Other inclusion criteria include the following:
registration as patient in the ED during study screening hours (Participants must be screened
and randomized during their ED treatment, but will be retained in the study if subsequently
admitted to the hospital); age 18 years or older (Including the adolescent population would
introduce too much heterogeneity); English proficiency and literacy (Participants will be
required to complete self-report questionnaires); ability to provide informed consent; and
access to a working telephone (for booster sessions). Exclusion criteria are driven by ethical
issues and the desire to maximize treatment effect and retention: inability to participate due
to current ED treatment; significant impairment of cognition or judgment compromising
capacity for informed consent; status as a prisoner at the time of treatment; current
engagement in addiction treatment; residence more than 50 miles from the location of
follow-up visits; inability to provide sufficient contact information (at least 2 reliable
locators); and prior participation in the current study. Alcohol or nicotine use at any level are
not exclusionary, nor is use of any secondary drug.

Choosing the sites
Because the efficacy of brief interventions for drug use disorders in the ED is not yet
established, site selection placed a greater emphasis on internal validity than has been the
case for most prior CTN studies. The study is being conducted in only 6 sites because using
a smaller number of the most highly qualified sites is likely to result in more uniform and
higher quality implementation of study procedures. Desirable sites are EDs that see a large
volume of drug using patients, have prior research experience, are not currently using an
SBIRT model for patients who use drugs, and have adequate staff and space to conduct the
study. Most importantly, we required the demonstration of strong leadership for the protocol
within the ED, in addition to the clinical trials support provided by the CTN Node. Finally, it
is essential that the sites in aggregate provide a population broadly representative of the US
population (ethnic and socioeconomic variability, urban and rural populations, etc.).

Screening
The initial screening in this study must define a population of patients who are likely to have
problematic drug use, abuse, or dependence for inclusion in the study. In other words, the
procedure needs to have a high positive predictive value (probability of the disorder given a
positive test), whereas clinical screening instruments are designed to have high sensitivity
(probability of a positive test given the disorder). The screening process must be relatively
brief due to the pace and acuity of ED practice. Further, in order to minimize assessment
reactivity in the MSO group, the substance-related screening questions must be kept to an
absolute minimum.

In addition to assessing degree of drug use, the pre-screening questionnaire must 1) assess
the degree of alcohol and drug problem severity, which will be used as stratification
variables and thus needs to be determined prior to randomization; 2) determine the primary
drug of abuse, the number of days it was used in the past 30 days, and the substance-
relatedness of the ED visit; and 3) minimize potential participant discomfort with answering
sensitive questions about drug use.

Screening instrument—No existing screening instrument was ideal for our purposes.
Some instruments commonly used to screen for substance use disorders in medical settings
are too long, such as the World Health Organization Alcohol Smoking, Substance
Involvement Screening Test (ASSIST) (20), used as part of the assessment battery in this
trial. A two-item screen for both alcohol and drug use disorders (21) was found to have a
positive predictive value of 51.8% in a primary care population, but this instrument does not
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distinguish between alcohol and drugs. Other short instruments, such as the Case finding and
Help Assessment Tool (CHAT) (22) have only partial validation, and it was not possible to
say where its cut-off point would lie in relation to well-known instruments such as the Drug
Abuse Screening Test (DAST) (23).

To satisfy the requirements of the study, we constructed a 20-item composite screening
instrument of four sections, three of which comprise validated scales. The instrument begins
with the 4-item Heavy Smoking Index (24–25) to avoid initiating the questionnaire with
drug-related questions. Alcohol involvement is assessed using the 3-question Alcohol Use
Disorders Identification Test (26–27), which performs about as well as the full AUDIT in
identifying alcohol use disorders (27). Drug use is assessed using the 10-item DAST (23),
which has moderate to high validity, sensitivity, and specificity (28). Finally, 3 questions
determine primary substance of abuse, days of use of the primary substance, and substance-
relatedness of the ED visit. The screen will be considered positive only if the participant has
a score ≥ 3 on the DAST-10 and reports past 30-day use of the primary substance. The
requirement for past 30-day use increases the stringency of the screen above that of the
DAST drug use questions alone.

Procedure—To the extent possible, study staff will attempt to screen all potentially
eligible patients (or a representative sample, e.g. every other patient) who register at the ED
during defined recruitment hours. Specific details of the screening process will be different
across sites due to the variability in patient flow and clinical routine among EDs. The
research assistant (RA) will approach triaged ED patients and ask if they are willing to
participate in an anonymous screening. Using a brief IRB-approved script patients will be
asked to provide verbal consent for the anonymous collection of screening data. The
screening data will be collected by the RA and by participant self-report using direct entry
into tablet computers to facilitate rapid screening and mobility within the ED setting.

Designing the interventions
Brief intervention—Because the efficacy of brief interventions for drug use disorders in
the ED is not well established, the intervention for this study is intended to be as robust as is
practical for use in the ED. The duration of up to 30 minutes is significantly longer than that
used in most prior ED SBIRT studies. While in the ED either waiting to be seen or in a
room, participants randomized to the BI-B group will receive an in-person manual-guided
brief intervention based on motivational interviewing principles, including feedback based
on screening information, the FRAMES heuristic, and development of a change plan, as
delivered in previous trauma center trials and the WASBIRT projects (29–33). BI-B
participants will receive the informational pamphlet and referral for treatment (if indicated)
from the BI interventionist. Brief interventions will be done by members of the study staff
cross trained as research assistants conducting screening and assessments for the study as
well as providing the intervention. The brief intervention will be performed by these study
interventionists/RAs who have received training and will receive regular fidelity monitoring
and ongoing supervision. For a given study participant, the brief intervention will be
performed by an RA who has not conducted assessments with that individual.

Telephone booster sessions—Brief motivational interventions may have somewhat
more limited effectiveness with drug abusers than with alcohol-involved individuals with
respect to engaging them into treatment (34–35) or modifying their drug use (36–38); what
positive effects are obtained deteriorate over time (39). Thus the “teachable moment”
associated with care in an ED may fade rapidly as the time increases between the
intervention and identification of a substance use disorder, leading to the recommendation
that “booster sessions” be provided, either in person or via phone (9, 40–41).
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Therefore, in addition to the initial brief intervention, all BI-B participants who can be
reached will receive 2 telephone “booster” sessions in which the interventionist will check to
see whether they have engaged in treatment, review and reinforce change plans, and seek a
commitment from them (42). Each of these booster calls will be approximately 20 minutes
long. The content of these boosters is patterned after sessions in MET (40, 43) and is similar
to those previously used in EDs (42, 44), and primary care (45). In order to capitalize on the
motivational effects of both the ED visit and the brief intervention, the target window for the
initial phone booster call will be within 3 days of discharge from the ED. The second call
ideally will be made within 7 days of discharge from the ED. If initial attempts to complete
the booster sessions are unsuccessful, further attempts to engage participants will be made
for up to one month post-discharge from the ED. Booster calls will be made from a
centralized, study-wide intervention booster call center by interventionists who receive
standardized training and ongoing supervision similar to that of those providing the initial
brief intervention in the ED. Centralization of the booster calls is intended to standardize the
process and also to ensure that sufficient attention is given to completing these calls.

Choosing the primary outcome variable and time point
It was necessary to choose a primary outcome variable that is valid across users of a variety
of drugs used alone or in varying combinations. Because the focus of the brief intervention
is on the patient-identified primary drug, use of that drug is a logical outcome measure. We
considered including all drugs by using abstinent days as the primary outcome. However,
this measure could be insensitive to improvement in patients who are using multiple drugs,
and would not distinguish between substances that are more or less problematic. For
example, a participant using marijuana for 30/30 days but no other drug would be rated the
same as a patient using marijuana, heroin, and crack cocaine on each day. We also
considered incorporating intensity of drug use in to the primary outcome, e.g., number of
times used or dollar amount. However, these measures do not behave similarly for different
substances of abuse. We therefore chose days of use of the primary problem substance as the
primary outcome.

We chose the 3-month time point for the primary outcome because treatment effects for
motivational interventions tend to attenuate with time (18, 39) (although there are examples
of sleeper effects in brief intervention studies conducted in trauma centers (46–47). Follow-
up rates are also expected to be higher at earlier time points, providing an advantage in
statistical power and representativeness of the sample. On the other hand, a follow-up of less
than three months would not provide adequate evidence of lasting behavior changes.

Keeping it lean
The selected assessment battery attempts to balance the value of comprehensive data against
the costs of data collection in terms of staff time, feasibility of completion in the ED,
financial cost, and assessment reactivity (discussed above). Lengthy assessments may be
difficult to implement consistently in ED settings due to the pace of emergency care and the
variable, often short time period during which the assessment can be completed. Given that
the study is testing the efficacy of a relatively low-intensity intervention that could have a
fairly small effect, a relatively large sample size is required, and the size of the assessment
battery has a large impact on the cost of the study. Therefore, several domains traditionally
assessed in addiction treatment trials, such as psychiatric and substance use diagnoses,
quality of life, and potential mediators such as motivation and self-efficacy, were
intentionally omitted. Included assessments are limited to those that contribute directly to
the objectives of the study or are necessary for safety or regulatory compliance.
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Table 1 illustrates the assessment battery used in the study. The Time-Line Follow-Back
(TLFB; Sobell & Sobell, 1992, 1995) is the primary measure of substance use. This
procedure quantifies use of each class of substance for each day in the assessment period.
The NIDA-modified version (NM-ASSIST, http://www.nida.nih.gov/nidamed/) of the WHO
ASSIST (20) is a secondary measure of substance use and consequences. Hair testing is the
objective measure of substance use. Hair testing lacks temporal resolution, does not allow
quantification of substance use, and is relatively expensive. However, it validly measures
within-subject change and covers a 3-month period with a single sample, a great advantage
for the current study as frequent urine drug testing introduces serious of assessment
reactivity issues. In order to assess addiction treatment engagement and other health care
utilization, an abbreviated version of the Treatment Services Review (TSR) (48) will be
administered. A short non-study treatment form is used to capture non-study treatment
received related to the index ED visit. Participants receiving a brief intervention will
complete the 12-item version of the Working Alliance Inventory (WAI-SR) (49), based
Bordin’s (50) formulation of working alliance. Readiness rulers will measure motivation
during the brief intervention session. Finally, all participants will complete the 25-item
Barriers to Treatment Inventory (51) at 3-month follow-up.

All outcome measures for the planned analyses are derived from the TLFB, the NM
ASSIST, and the TSR. The primary outcome, discussed above, is captured by the TLFB.
Secondary outcomes from the TLFB data at each available time point are days of primary
substance use, days of abstinence from all drugs, days of heavy drinking, quantity of
primary drug use, and change in primary drug use relative to baseline (SAR and BI-B
groups only). Additional secondary outcomes at each follow-up time point include relative
change in hair sample results for the primary substance and each individual drug of abuse;
Consequences of drug use (based on the NM ASSIST), participation in addiction treatment
(from the TSR), and health care utilization (from the TSR).

Data analysis
It was not immediately clear whether it would be more effective to base the primary analysis
on the value of the outcome variable or its change from baseline. Simulations were used to
compare the observed statistical power using the following outcomes as a function of the
within-group pre-post correlation in the outcome variable.

1. A - analyze 3-month outcomes only

2. B - analyze change only

3. C - Use baseline as a fixed-effect covariate to analyze 3-month outcomes

4. D – At trial’s end, calculate the average pre-post correlation within the two
treatment groups. If this exceeds 0.5, analyze changes. If it is less than 0.5, analyze
3-mo outcome.

As seen in Figure 2, for the approaches incorporating the baseline value, the power
decreases markedly as the pre-post correlation decreases. However, at all values of the pre-
post correlation, the greatest power was observed for the method based on 3-month outcome
including the baseline value as a covariate. Based on the WASBIRT study data we expect a
pre-post correlation of approximately 0.31. In this case using an approach based on change
scores would have been detrimental to power.

The primary analyses will make all three pair-wise comparisons between MSO, SAR and
BI-B with respect to the primary outcome variable using a simple closed testing procedure
to control family-wide type I error at no more than 0.05. The primary outcome will be
analyzed according to the intent-to-treat principle in the sense that patients will be
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considered to belong to the randomized group even though they may not be fully adherent to
the prescribed treatment or follow-up. Patients who refuse treatment will still be followed
for outcome in their assigned group, but no attempt will be made to impute outcomes for
patients who refuse follow-up.

The primary analysis will compare the primary outcome between each pair of treatments
using a linear mixed model taking into account possible variability in the overall level of
drug use between the sites, possible site-by-treatment interaction, and the level of a baseline
covariate (number of days use of the primary substance of abuse in the 30 days prior to
baseline assessment). Site and site-by-treatment interaction will be included as random
effects.

Sample Size and Statistical Power—Based on data from the WASBIRT study we
estimate the mean number of use days within prior 30 days (as evaluated at 3 months post
intervention) in the SAR group to be ms(SAR) = 14 days with standard deviation (SD) equal
to 11 days. We considered 3 days to be a clinically significant difference in days of use.
Considering type I error α=0.05/3 (two-tailed) and 15% attrition, one needs 1285 subjects
(429 in each arm) to have 90% power.

DISCUSSION
The evidence for SBIRT targetting drug use in ED settings is unusual in that effectiveness
studies were conducted prior to definitive efficacy studies. Although the results from the
CSAT-funded project are quite promising with respect to the effects of SBIRT interventions
on drug use, controlled trials are required to support causal inference. To justify large-scale
change in practice, clear demonstration of benefit associated with the higher level of
assessment and intervention is required. Because of these considerations, the design of the
study represents a hybrid between efficacy and effectiveness models (52), and is closer to
the efficacy end of this spectrum than most of the trials that have been conducted in the
NIDA CTN. Design consequences include use of a relatively intensive brief intervention;
tight control over intervention and assessments; booster sessions conducted through a call
center rather than the ED; relatively few, experienced sites; and relatively narrow, proximal
outcome measures. On the other hand, the patient population remains broadly representative
of the ED population, consistent with the effectiveness model, because there was no clear
scientific advantage to limiting the study to a narrower group.

Another set of considerations has to do with the concern about possible assessment
reactivity. This issue is relevant to all clinical trials, but is of greater concern for relatively
brief psychosocial interventions where the effect size is expected to be relatively small.
These considerations implied the need for brevity of screening and assessment procedures,
which in turn required hard choices about what instruments to include and what to omit.
While the selected assessment battery is sufficient to address the aims of the study, its limits
the ability to examine a number of potentially meaningful mediators of change.

The issue of assessment reactivity in studies of SBIRT models can be reframed as a question
concerning the efficacy of specific components of the intervention, i.e. the screening and
assessment that precede the brief intervention. The addition of a minimal screening arm to
this study provides a means to quantify the effects of the more extensive assessment,
coupled with referral if indicated, relative to this minimal screening condition. This
dismantling of the SBIRT model provides information on the value of the screening and
referral process as a stand-alone intervention in the ED.
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An interesting and generalizable finding in the development of the statistical analysis plan
was the clear superiority, given the expected low within-group pre-post correlations, of the
approach based on the value of the primary outcome variable at the primary endpoint with
the inclusion of the baseline value as a covariate, rather than the approach based on change
in the primary outcome variable. This approach is superior over the full range of pre-post
correlations tested, but the difference is pronounced at lower pre-post correlations.

Brief interventions are an attractive method for engaging patients which substance use
disorders who present for treatment across a wide range of medical settings. However, they
are far from the only possible form of addiction intervention to be used in medical settings.
Brief treatments involving multiple sessions provided by an addiction treatment specialist
are possible in some settings (12). Indeed, our own brief intervention pushes the SBIRT
model in this direction by providing up to 70 minutes of treatment over three sessions (one
on-site intervention plus two telephone boosters). More active referral procedures may be a
useful feature in some settings. Medical settings also present an opportunity for rapid
induction of pharmacotherapy once a substance use disorder has been identified. Clearly we
are just beginning to scratch the surface of what can be done to identify and address
substance use disorders in the context of medical treatment. Optimal trial design is critical to
determining how best to integrate substance abuse interventions into medical care.
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Figure 1. Study Design
*Allocation to SAR vs. BI-B is concealed until after completion of assessment.
**BI-B participants receive informational pamphlet and referral if indicated as part of the
Brief Intervention.
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Figure 2. Power calculations based on simulations using 4 different analysis strategies

• A - Analyze 3-month outcomes only.

• B - Analyze change only.

• C - Use baseline as a fixed-effect covariate to analyze 3-month outcomes.

• D - At trial’s end, calculate the average pre-post correlation within the two
treatment groups. If this exceeds 0.5, analyze changes. If it is less than 0.5, analyze
3-mo outcome.
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