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Abstract

This project evaluated a web-based multimedia training for primary care providers in screening,
brief intervention, and referral to treatment (SBIRT) for unhealthy use of alcohol, tobacco, and
other drugs. Physicians (n=37), physician assistants (n=35), and nurse practitioners (n=20) were
recruited nationally by email and randomly assigned to online access to either the multimedia
training or comparable reading materials. At baseline, compared to non-physicians, physicians
reported lower self-efficacy for counseling patients regarding substance use and doing so less
frequently. All provider types in both conditions showed significant increases in SBIRT-related
knowledge, self-efficacy, and clinical practices. Although the multimedia training was not
superior to the reading materials with regard to these outcomes, the multimedia training was more
likely to be completed and rated more favorably. Findings indicate that SBIRT training does not
have to be elaborate to be effective. However, multimedia training may be more appealing to the
target audiences.
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1. Introduction

Substance abuse continues to exact an immense toll on American society. It has been
estimated that annual costs to the U.S. are over $220 billion due to excessive alcohol
consumption (Bouchery, Harwood, Sacks, Simon, & Brewer, 2011) and over $190 billion
each due to tobacco use (Centers for Disease Control and Prevention, 2011) and illicit drug
use (National Drug Intelligence Center, 2011). It is impossible to put a cost on the
considerable human suffering due to substance abuse. High rates of unmet need for
substance use treatment across all racial and ethnic groups (Mulvaney-Day, DeAngelo,
Chen, Cook, & Alegria, 2012) point to the potential benefit of universal screening.
Screening, brief intervention, and referral to treatment (SBIRT) for substance use problems
is a cost-effective, comprehensive, and integrated approach to the delivery of early
intervention and treatment services for individuals who use tobacco, alcohol, or other drugs
(Babor et al., 2007). In primary care settings, SBIRT has demonstrated efficacy for patients
with unhealthy alcohol use (Jonas et al., 2012) and tobacco use (Land et al., 2012) though
not for very heavy or dependent drinkers (Saitz, 2010; O'Donnell et al., 2014). While there
exists some evidence in support of SBIRT in primary care for patients with unhealthy drug
use (Madras et al., 2009), there have been few such trials to date and more studies are
needed to examine the efficacy of SBIRT in this population (Saitz et al., 2010; Pilowsky &
Wu, 2012). Nonetheless, a consensus group convened by the National Institute on Drug
Abuse recently came out in support of providing care for substance use disorders, including
risky drug use, in primary care settings (McLellan et al., 2014). Moreover, the U.S.
Preventive Services Task Force recommends that primary care providers (PCPs) routinely
screen adult patients for alcohol use and provide brief behavioral counseling interventions to
those engaged in risky or hazardous drinking (Moyer, 2013), echoing similar
recommendations by the American Society of Addiction Medicine (American Society of
Addiction Medicine, 1997), the National Institute on Alcohol Abuse and Alcoholism
(National Institute on Alcohol Abuse and Alcoholism, 2007), the American College of
Obstetricians and Gynecologists (American College of Obstetricians and Gynecologists,
2011), and the American Academy of Pediatrics (Levy & Kokotailo, 2011). In addition, the
current clinical practice guideline from the U.S. Preventive Services Task Force, convened
by the Agency for Healthcare Research and Quality as authorized by the U.S. Congress,
recommends that clinicians and health-care delivery systems identify and document tobacco
use status and use a brief intervention for every tobacco user seen in a healthcare setting
(U.S. Preventive Services Task Force, 2009; Fiore et al., 2008).

Despite these recommendations, the provision of SBIRT services in primary care settings is
lagging for alcohol (Horgan et al., 2013), tobacco (Tong, Strouse, Hall, Kovac, & Schroeder,
2010), and other drugs (Agley et al., 2014). Knowledge gaps and insufficient access to
training in SBIRT for alcohol, tobacco, and other drugs among extant and emerging PCPs
are barriers to implementation. For example, recent surveys of medical residents at major
medical centers revealed that a majority did not know basic facts about standard drink units
(Welsh et al., 2013) and felt unprepared to treat substance use disorders (Wakeman, Baggett,
Pham-Kanter, & Campbell, 2013). Similarly, providers at SBIRT implementation
demonstration clinics have expressed concerns about the adequacy of their training in
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preparing them to deliver SBIRT (Broyles et al., 2012; Johnson, et al., 2005; Satre, et al.,
2012). Research suggests that training physicians in smoking cessation can increase
adherence to PHS guidelines (Caplan, Stout, & Blumenthal, 2011), and training in alcohol
screening and brief intervention would appear to hold similar promise (Seale et al., 2013).

A Kkey question is how best to address knowledge and training gaps in support of SBIRT
service provision (Gordon & Alford, 2012). As residency training programs are increasingly
answering the call to integrate addiction medicine into graduate medication (O'Connor,
Nyquist, & McLellan, 2011; Pringle, Kowalchuk, Meyers, & Seale, 2012), continuing
medical education (CME) providers can seek to meet similar training needs among
established medical professionals, who comprise an audience of considerable size. It was
estimated that over 208,000 primary care physicians provided office-based primary care in
the United States in 2010 (Petterson et al., 2012). Concurrently, there were estimated to be
56,000 nurse practitioners and 30,000 physician assistants practicing primary care (Agency
for Healthcare Research and Quality, 2011), with comparable training needs that could
potentially be addressed through CME. Although some research suggests that CME
consumers prefer live lectures to other formats for continuing medical education (Stancic,
Mullen, Prokhorov, Frankowski, & McAlister, 2003), live lectures present logistical
challenges and are resource intensive. Online CME consumption has grown considerably
over the last decade (Harris, Sklar, Amend, & Novalis-Marine, 2010). While many online
CME courses use a text, slide show, or recorded lecture format (Harris et al., 2010), case-
based video demonstrations are generally appreciated by users of web-based trainings (e.g.,
Kemper, Foy, Wissow, & Shore, 2008) and may enhance the effectiveness of teaching of the
brief intervention and counseling skills that undergird SBIRT service provision.

Therefore, this project aimed to produce an online, case-based multimedia training program,
called SBIRT-PC, to teach knowledge and skills related to SBIRT for alcohol, tobacco, and
other drugs to primary care providers, including physicians, physician assistants, and nurse
practitioners. We conducted a randomized controlled trial to evaluate the educational
effectiveness of SBIRT-PC, compared to online provision standard SBIRT training manuals,
among PCPs across the U.S. We hypothesized that both online provision of standard SBIRT
training materials and SBIRT-PC would be associated with increases in SBIRT-related
knowledge, self-efficacy, clinical practice intentions, and self-reported clinical practices, but
that training effects would be stronger among those receiving SBIRT-PC than those
receiving the reading materials (Hypothesis 1). We also hypothesized that those receiving
BIRT-PC would be more likely to complete the training (Hypothesis 2) and to express
greater satisfaction with the training (Hypothesis 3).

2. Materials and Methods

All study methods and materials were approved by Western Institutional Review Board.

2.1. Participants and Recruitment

Physicians, nurse practitioners, and physician assistants were recruited via email. Email
announcements were sent through email distribution lists at two local medical centers. In
addition, we contracted with two commercial email broadcast service companies that
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maintain lists of healthcare providers, indexed by type, specialty, and state of practice. The
first such recruitment email was sent by a company requiring a minimum of 3000 recipients.
Thus, the email was broadcast to 2169 physicians and 831 nurse practitioners or physician
assistants; characterized as having an office based practice; living in Washington, Oregon,
Alaska, or Idaho; and primarily specializing in family practice, general practice, internal
medicine, or obstetrics/gynecology. When this email did not meet recruitment targets, we
selected a different company that maintained separate lists of physicians, physician
assistants, and nurse practitioners but required a minimum of 3000 recipients of each
provider type.

The first recruitment email from the second company was broadcast to 3000 members of the
American Medical Association characterized as having an office based practice; specializing
in family practice, general practice, internal medicine, or obstetrics/gynecology; and living
in Washington, Oregon, Alaska, or Idaho. The second email was broadcast to 3069 members
of the American Academy of Physician Assistants specializing in family practice, general
practice, internal medicine, or obstetrics/gynecology. It was necessary to increase the
number of included states to 25 to reach the minimum number of 3000 recipients
(Washington, Oregon, Alaska, Idaho, Montana, Wyoming, North Dakota, South Dakota,
Utah, Colorado, New Mexico, California, Hawaii, Nevada, Arizona, Texas, Oklahoma,
Louisiana, Arkansas, Kansas, Nebraska, lowa, Missouri, Illinois, and Minnesota). The third
email was broadcast to 3047 nurse practitioners specializing in primary care, family
practice, or obstetrics/gynecology. To reach the minimum number of 3000 recipients, nurse
practitioner email addresses were drawn from 6 states (Washington, Oregon, Idaho,
California, Nevada, and Arizona).

Interested individuals were able to follow a hyperlink in the recruitment email to the study
website, where they could complete an eligibility screening. Eligibility criteria required
participants to be PCPs who 1) spent 50% or more of their work time providing clinical
services in a primary care setting (family practice, general practice, internal medicine or
obstetrics/gynecology), 2) practiced in the U.S., and 3) within the past 2 years had not
completed training on screening or treatment for substance abuse, other than tobacco. An
exception was made for tobacco because we expected that recent provider training in
tobacco screening and treatment (particularly nicotine replacement and other
pharmacotherapy, promoted by drug companies) would be common. See Figure 1 for
number of respondents screened out for each reason.

A total of 161 individuals consented to participate in the study. Of those, 142 completed the
demographics questionnaire. Ninety-two completed all baseline questionnaires and were
randomly assigned to either the experimental training (SBIRT-PC) or the control training
(reading materials). The participant flow diagram is presented in Figure 1. Two thirds (67%)
of randomized participants were women, 40% were physicians, 38% were physician
assistants, and 22% were nurse practitioners. Participants ranged in age from 27 to 65 years,
with a mean of 44.6 (SD = 10.8), and ranged in the number of years since residency training
from 0 to 37 years, with a mean of 11.4 (SD = 8.3). Seven were resident physicians.
Thirteen percent identified as racial minorities and 7% identified as Hispanic. In terms of
setting, 40% were reportedly urban, 30%, suburban, and 22% rural. Fifteen states were
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represented, with multiple providers coming from Washington (39), California (12), Oregon
(10), Arizona (8), Texas (6), Idaho (5), Colorado (3), and Illinois (2). One provider hailed
from each of the following states: Alaska, Hawaii, Minnesota, Missouri, Nevada, Utah, and
Wyoming. On average, participants reportedly 42.5 (SD = 15.5) hours in direct patient care
per week. Eighty-seven percent reported prior education or training in tobacco dependence
and treatment, 52% did so for substance abuse or addictions, and 30% did so for
motivational interviewing. Participants characterized their “training regarding assessment
and treatment of substance use problems” as minimal (14%), slight (64%), moderate (20%),
or extensive (2%). Similarly, their “experience with addressing substance use problems with
patients” was characterized as minimal (6%), slight (42%), moderate (47%), or extensive
(6%).

2.2. Procedures

After reading an information statement and agreeing to take part in the study, participants
completed baseline questionnaires and were randomly assigned by computer to receive
access to either SBIRT-PC (experimental training condition) or to online SBIRT-related
reading materials (control training condition). Experimental conditions were balanced
according to provider type (physician/physician assistant/nurse practitioner) by the
randomization algorithm. Participants were asked to complete the training to which they had
been assigned within one week and were given up to 10 days. Participants who had not
completed the post-training measures during the 10-day period were sent up to three email
reminders were sent. Post-training measures were presented to those randomized to the
experimental condition immediately after the last page of the training. Post-training
measures were available to those randomized to the control condition immediately after they
were randomized; they were asked to return to complete them once they finished the reading
materials. All participants who completed post-training questionnaires (n = 77) were
compensated $250. Regardless of their post-training completion status, all randomized
participants were invited to complete a brief follow-up assessment 90 days later. Those 78
participants completing follow-up questionnaires were compensated $50.

The experimental training and control training presented the same learning objectives
(shown in Figure 2). The experimental training was developed first, and the control training
was developed to be equivalent in terms of didactic content and visual appeal but different in
instructional approach. Both consisted of two modules, the Core Curriculumand
Motivational Counseling, which together were accredited for 2.5 prescribed continuing
medical education credits by the American Academy of Family Physicians (AAFP).
Consistent with AAFP guidelines, to receive CME credit, participants were required to
achieve at least a 75% score on both the 14-item knowledge test for the Core Curriculum
and the 5-item knowledge test for Motivational Counseling. Those falling short were
permitted to retake the test to earn CME credit, but only the first attempt was used to
evaluate post-training knowledge (see Knowledge, under section 2.5 Measures, below).

2.3. Experimental Training

BIRT-PC was developed through collaboration between subject matter experts, including
physicians and clinical psychologists with a broad range of knowledge spanning primary
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care, treatment of substance use disorders, and SBIRT interventions, and professional
specialists in instructional design, writing, website creation, and multimedia production. An
iterative review and editing process was used to determine the final content.

The Core Curriculum module included sections on 1) the background, rationale, and
evidence base for SBIRT, 2) the benefit of using an approach consistent with motivational
interviewing (Miller & Rollnick, 2002), 3) screening tools and procedures, 4) brief
intervention and referral for alcohol and other drug use (Henry-Edwards, Humeniuk, Ali,
Monteiro, & Poznyak, 2003), and 4) brief intervention and referral for tobacco use (Fiore, et
al., 2008). The screening section advocated for the use of the NIDA-Modified Alcohol,
Smoking, and Substance Involvement Test (NM-ASSIST) (National Institute on Drug
Abuse, 2009) along with the Alcohol Use Disorders Identification Test-Consumption
Questions (AUDIT-C) (Bradley et al., 2007; Bradley et al., 1998) to provide a
comprehensive assessment of substance use and risk level and risk-based recommendations
for next steps. Each of the brief intervention and referral sections interwove an audio/video
case example with the didactic content and ended with a video case illustrating a brief
intervention from start to finish, one relating to alcohol and one relating to tobacco. See
Figure 2 for a screenshot. The Motivational Counseling module presented additional
information on motivational interviewing, including its definition, spirit, guiding principles,
general concepts, and specific techniques. This module also ended with a video case
illustrating the use of motivational interviewing techniques with a fictional marijuana user.

2.4. Control Training

The control training was presented as a website containing hyperlinks to downloadable
reading materials in PDF format that are available online to the public, including treatment
manuals and peer reviewed articles. See Figure 3 for a screenshot. All of the reading
materials in the control condition were used as reference materials in the experimental
training. Care was taken to ensure that participants in both conditions received comparable
breadth and depth of SBIRT-related content. No demonstration videos or other case-related
materials were provided in the control training.

2.5. Measures

Measures were selected to be consistent with the Integrated Behavioral Model (IBM,
Montafio & Kasprzyk, 2008). In this model, the most proximal determinants of behavior-the
primary targets to effect behavior change—are 1) knowledge and skills, 2) salience, 3)
intentions, 4) environmental constraints, and 5) habit. Intentions, in turn, are determined by
experiential and instrumental attitudes, injunctive and descriptive norms, perceived control,
and self-efficacy. The rationale for the creation and evaluation of the SBIRT training in the
present study was that poor uptake of SBIRT behaviors has been due to a lack of available
training, leaving extant and emergent healthcare providers with relative deficits in
knowledge, skills, self-efficacy, and intentions to engage in SBIRT-related behaviors.
Therefore, these constructs were explicitly targeted by the training and measured at key time
points, as described below.
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Self-efficacy (baseline, post-training, follow-up)—Four items were developed to
assess self-efficacy for the present study and administered using 5-point scales ranging from
-2 = “Strongly Disagree” to 2 = “Strongly Agree,” similar to scales described elsewhere
(Garg et al., 2007; Wamsley et al., 2013). Each item began “I feel confident counseling my
patients...” and ended with an SBIRT-related topic area. Topic areas included “to quit
smoking,” “about their drinking,” “about their abuse of prescription drugs,” and “about their
illegal drugs use.”

Clinical practice behaviors (baseline, follow-up)—To assess clinical practice
behaviors, relevant questions were adapted from the Preventive Medicine Attitudes and
Activities Questionnaire (Murphy, Yeazel, & Center, 2000; Yeazel, Lindstrom Bremer, &
Center, 2006) using 5-point scales: 1 = “Never/Rarely, 0-20%,” 2 = “Sometimes, 21-40%,”
3 = “Half time, 41-60%,” 4 = “Often, 61-80%,” and 5 = “Usually/Always, 81-100%". To
assess screening practices, participants were asked, “During the past 90 days, with an adult
patient during a periodic health maintenance visit or routine check-up, how often did you do
the following...” To assess brief interventions and referral for alcohol and other drug use,
participants were asked, “During the past 90 days, when you saw a patient who was drinking
heavily, abusing prescription drugs or using illicit substances, how often did you...” To
assess brief interventions and referral for tobacco use, participants were asked, “During the
past 90 days, when you saw a patient who was a smoker or tobacco user, how often did
you...”

Clinical practice behavioral intentions (post-training)—To assess behavioral
intentions, the questions adapted from the Preventive Medicine Attitudes and Activities
Questionnaire (Murphy et al., 2000; Yeazel et al., 2006) to assess clinical practices were
adapted further. Stems were modified to say, “In the upcoming 90 days...how often do you
intend to...” Otherwise, the items were the same.

Knowledge (baseline, post-training)—Because we were unable to find a pre-existing
valid and reliable measure of SBIRT-related knowledge, multiple choice knowledge
questions were developed by the content experts to assess knowledge of the areas addressed
in the trainings. Fourteen items were used to assess general knowledge about SBIRT and
related clinical practices. Five additional items assessed knowledge about motivational
counseling techniques. Please see the Appendix/Supplementary Material for the item
content. A score was computed as a sum of the items. As described above, these items were
used for the CME tests at post-training. Participants initially falling short of the 75% score
required to earn CME credit were permitted to retake the test, but only the first attempt was
used to evaluate post-training knowledge.

Training completion—Completing the training was operationalized as completing post-
training measures because it was impossible to know objectively whether providers assigned
to the reading materials condition did in fact read the materials.

Satisfaction with the training (post-training)—Three satisfaction items were rated a
5-point scale ranging from -2 = “Strongly Disagree” to 2 = “Strongly Agree”: *“I enjoyed
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using the program,” “The material was easy to read and understand,” and “I would
recommend this training to my colleagues.”

2.6. Data Analytic Approach

Power analysis—A post-hoc sensitivity analysis was conducted using G*Power 3
software (Faul, Erdfelder, Buchner, & Lang, 2007; Faul, Erdfelder, Buchner, & Lang, 2009).
Focusing on the within-between interaction to test Hypothesis 1 using multivariate analysis
of variance (MANOVA), with « error probability set to .05 and desired power of .80, given
a final sample size of N = 77, the analysis indicated sensitivity to detect an effect size f

= mequivalent to 72 = .10; Cohen, 1988), corresponding to a medium-to-large effect by
convention.

Baseline relationships between prior training and clinical practices—We
examined whether there was a relationship between prior training in tobacco dependence
and treatment, substance abuse or addictions, and motivational interviewing on the one hand
and self-reported baseline clinical practices on the other hand, using point biserial
correlations. There were no significant relationships, with one exception; providers who
reported prior training in substance abuse or addictions reported more frequently discussing
ways for patients to change their substance use (r = .22, p = .034).

Baseline differences between experimental conditions—We examined whether
randomization was successful in producing a comparable make-up between conditions at
baseline in terms of all of the demographics described in the Recruitment and Participants
section above, including prior training, and in terms of baseline scores on the dependent
measures. Chi-square and t-tests revealed no significant differences in demographics, and a
MANOVA revealed no differences in the baseline measures of dependent variables.

Baseline differences among provider types—Although we did not have any a priori
hypotheses based on provider type, we conducted exploratory analyses examining whether
provider types differed in terms of baseline scores on the dependent measures. MANOVA
revealed a multivariate effect for provider type, Wilks' A = .36, F(46, 134) = 2.0, p=.002,
partial 772 = .40. Means and standard errors are given in Table 1. As shown, at baseline,
compared to nurse practitioners, physicians were less confident counseling their patients
regarding substance use and reported doing so less frequently.

Hypothesis testing—Although experimental conditions were balanced by provider type,
due to the multiple differences found between provider types at baseline, provider type was
used as a covariate in all hypothesis testing. Two dummy variables were created to cover the
three provider types: whether the provider was a physician (0, 1) and whether the provider
was a nurse (0, 1). In other words, physician assistants were the reference category for the
set of dummy variables (both variables equal to zero). To test Hypothesis 1 that increases in
SBIRT-related knowledge, self-efficacy, clinical practice intentions, and self-reported
clinical practices would be stronger among those receiving SBIRT-PC than those receiving
the reading materials, we conducted a series of repeated-measures MANOVASs. The
between-subjects factor was condition (intervention, control), and the within-subjects factor
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was time. To test Hypothesis 2 that those receiving SBIRT-PC would be more likely to
complete the training, we conducted a Pearson chi-square test. To test Hypothesis 3 that
those receiving SBIRT-PC would express greater satisfaction with the training, we
conducted a MANOVA.

3.1. Knowledge Test Item Analysis and Scores

Using the Kuder-Richardson approach for dichotomous data (correct/incorrect), internal
consistency alpha for the 19 knowledge items was .38 at baseline and .66 at post-training.
Item difficulty indices, i.e., the proportion of test takers getting a particular item correct,
ranged from .10 to .92 at baseline and from .53 to .96 at post-training. Item discrimination
indices, i.e., point biserial correlations between individual items and the sum of the other
items, ranged from -.09 to .38 at baseline and from .00 to .51 at post-training.

MANOVA revealed a multivariate main effect for time, Wilks' A = .62, F(1, 77) =47.8,p<.
001, partial 772 = .38. No other effects or interactions were significant. Collapsing across
conditions and covarying out provider type, overall mean scores were 8.6 at baseline, 95%
CI[8.0, 9.2], and 13.2 at post-training, 95% CI [12.4, 14.1]. In other words, both conditions
showed increases in knowledge from baseline to post-training, with no difference
attributable to training type.

3.2. Self-Efficacy

MANOVA examining self-efficacy over the three time points by condition revealed a
multivariate main effect for time, Wilks' A = .57, F(8, 60) = 5.5, p < .001, partial 77 = .42.
Univariate tests indicated the effect was significant for each of the self-efficacy items.
Means controlling for provider type are shown in Table 2. The physician dummy variable
was significant as a covariate, Wilks' A = .79, F(4, 64) = 4.4, p = .003, partial 77 = .22, but
the physician*time interaction term was not significant, indicating that being a physician did
not moderate the effect of time, nor did time moderate the effect of being a physician. In
general, physicians expressed less self-efficacy for counseling than non-physicians. There
were no other significant multivariate effects or interactions.

3.3. Clinical Practices

MANOVA comparing baseline clinical practices to post-training clinical practice intentions
to follow-up clinical practices, by condition, revealed a multivariate main effect for time,
Wilks' 1 =.18, F(36, 32) = 4.1, p < .001, partial 7= .82. Univariate tests indicated the time
effect was significant for all of the clinical practice items except screening for tobacco use,
which was already high at baseline. Means controlling for provider type are shown in Table
2. There were no other significant multivariate effects or interactions

3.4. Training Completion

As shown in Figure 1, participants randomized to the control condition were significantly
less likely to complete the training than those randomized to the SBIRT-PC condition,
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Pearson X2(1, N = 92) = 6.45, p = .011. There were no differences in training completion by
provider type.

3.5. Satisfaction with Training

MANOVA revealed a multivariate main effect for condition, F(3, 71) = 3.3, p =.027, partial
77 = .12. Compared to those in the reading materials control condition, those in the SBIRT-
PC condition agreed more strongly that they enjoyed using the program, F(1, 73) =6.5, p=.
013, partial 772 =.08, 95% Cls [0.75, 1.12] vs. [1.15, 1.55], that the material was easy to read
and understand, F(1, 73) = 8.6, p = .005, partial 72=.11, 95% Cls [0.66, 1.16] vs. [1.17,
1.62], and that they would recommend the training to their colleagues, F(1, 73) =8.7, p=.
004, partial 772 =.11, 95% Cls [0.80, 1.23] vs. [1.26, 1.67]. The provider type covariates
were not significant.

4. Discussion

In this study, we found support for our hypothesis that both standard SBIRT training
materials and SBIRT-PC would be associated with increases in SBIRT-related knowledge,
self-efficacy, clinical practice intentions, and clinical practices. We did not find support for
our hypothesis that effects would be stronger among those receiving SBIRT-PC than those
receiving reading materials. Results related to SBIRT knowledge should be interpreted with
caution due to the low internal consistency of the measure, especially at baseline. Very low
internal consistency at baseline could be at least partially explained by a significant amount
of guessing at correct answers, as would be expected by participants who had not yet been
exposed to the course material. Since all participants should have been exposed to the course
material at post-training, the relatively low internal consistency observed could be reflective
of a breadth of items rather than depth of items. Low internal consistency could also be
reflective of a poor test with multiple correct answers per item; however, after carefully
constructing the items, we do not believe such is the case. Future studies to establish the
validity and reliability of these items are warranted.

Initially, compared to nurse practitioners, physicians were less confident counseling their
patients regarding substance use and reported doing so less frequently. However, provider
type did not moderate changes over time; MDs/DOs, NPs, and PAs self-reported increases
in self-efficacy and SBIRT intentions and behaviors to a comparable extent in both
conditions. These findings suggest that, to be effective with PCPs from different disciplines,
training in SBIRT does not have to be elaborate or complicated; it can be as simple and
straightforward as providing links to standard SBIRT training materials and specifying a
time frame within which they are to be completed. Experienced primary care providers
would appear to possess a solid foundation of clinical knowledge and patient counseling
experience into which they can readily assimilate SBIRT training. Case examples and audio
and video modeling of the SBIRT process did not enhance providers' learning or change
their clinical behaviors, except perhaps in subtle ways that were not detected by the
measures examined in the present study. When the bottom line was whether providers
changed their practices so as to conduct more SBIRT-related activities, at least according to
self-report, the two types of training evaluated in this study had equally strong positive
effects.
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That an internet-delivered, case-based multimedia training was no more effective than
carefully selected PDF files with regard to SBIRT training is not inconsistent with the
existing scientific literature. A 2008 meta-analysis examining the effectiveness of internet-
based training across a variety of educational outcomes (knowledge, skills, and practices)
found large effect sizes compared to no training but only small, nonsigificant effect sizes
compared to non-internet based training (Cook et al., 2008). The authors noted, however,
that effects varied widely from study to study, which would suggest that there may be
certain characteristics associated with more effective internet-based trainings. A subsequent
meta-analysis of internet-based training studies found that the more effective internet-based
trainings were those that were more interactive (i.e., fostering cognitive engagement beyond
online discussion), involved practice exercises, provided feedback, or used repetition (Cook
et al., 2010). We expected SBIRT-PC to be more effective than standard reading materials
primarily due to its emphasis on illustrative cases and video demonstrations, characteristics
that were not examined in the aforementioned meta-analyses, but these characteristics were
not associated with enhanced learning or practice change.

The SBIRT-PC training was, however, rated more enjoyable, easier to understand, and more
likely to be recommended to colleagues, which may be important with regard to uptake. It is
worth noting that participants in both conditions were incentivized to complete the training.
Only those completing the training were able to complete the post-training questionnaires
and earn $250. Those who did not complete the post-training questionnaires were only able
to earn $50 for the follow-up questionnaires. Learners are usually only incentivized to
complete trainings in research studies; in practice, incentives are typically not available.
When an institution wishes its staff to be trained, an important question is how that
institution gets its staff to comply. To that end, enjoyability, accessibility, and peer
recommendations may go a long way. Indeed, despite the relatively large incentive for the
post-training assessment in the present study, fewer participants assigned to the reading
materials control condition completed the post-training assessment than those assigned to
BIRT-PC. The role of learner satisfaction in compliance with workplace continuing
education requirements is an area for future study.

In summary, the present study suggests that training in SBIRT increases healthcare
providers' provision of SBIRT-related services, at least in the 90 days following training.
Important limitations to the present study include the lack of a no-training comparison
condition, the relatively short-term follow-up period, and the reliance on self-report
methods. It is unknown whether providers' self-reported practices would have changed over
time without being provided with training materials, whether self-reported changes persisted
beyond 90 days, and whether self-reported changes reflect actual behavioral changes.
Because participants in this study were those who responded to an email recruitment
campaign, rather than an nationally representative sample, it is unclear to what extent the
present results may be generalizable to the broader population of primary care providers in
the U.S. Future studies should examine these issues in addition to investigating whether
SBIRT training improves patient-oriented outcomes, such as the percentage of patients
being identified as having a substance-use disorder or the percentage receiving care for these
disorders, compared to an education-as-usual control group.
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Appendix/Supplementary Material
SBIRT and MI Knowledge Test Items

1. All of the following are true of Screening, Brief Intervention, and Referral to
Treatment (SBIRT) except:

A. SBIRT provides an opportunity to reinforce positive health behaviors

B. SBIRT is intended to identify patients with mild to severe substance use
problems

C. SBIRT requires that physicians provide specialized substance abuse
treatment services*

D. SBIRT is effective for patients abusing multiple substances
2. Brief interventions have been shown to:

A. Increase the likelihood patients will cut back on their tobacco and alcohol
use

B. Increase the likelihood patients will cut back on their cocaine and heroin
use

C. Both A and B*
D. None of the above

3. All of the following are true about the ASSIST (Alcohol, Smoking and Substance
Involvement Screening Test) EXCEPT:

A. The ASSIST screens for recent use rather than lifetime use*
B. The ASSIST assesses multiple substance categories

C. The ASSIST is able to discriminate among low, moderate, and high risk
substance use

D. The ASSIST has been validated in both primary and specialty care settings

4. Of the following combinations of instruments, which would provide the most
comprehensive picture of a patient's substance use?

A. The CAGE and the CAGE-AID
B. The MAST and the DAST
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C. The AUDIT and the DUDIT
D. The ASSIST and the AUDIT-C*

5. The National Institute on Alcohol Abuse and Alcoholism and the National Institute
of Drug Abuse recommend that primary care screening for alcohol and substance
use should occur:

A. At every visit with every patient
B. Annually with every patient*

C. Atevery visit with patients aged 16-45; annually with patients of other
ages

D. Semi-annually with patients suspected of alcohol or other drug use

6. Compared to patient self-report via standardized instruments such as the ASSIST
and AUDIT-C, urine drug screens:

A. Provide more valid and reliable information about substance use

B. Provide more sensitivity and specificity when it comes to diagnosing
substance use disorders

C. BothAandB
D. Neither A nor B*

7. When it comes to introducing the screening process, normalizing the discussion
refers to:

A. Letting patients know that inquiring about substance use is a routine part
of an office visit*

B. Reassuring patients that it's OK to be truthful because substance use is
very common

C. Both AandB
D. Neither A nor B
8. Brief interventions are often sufficient treatment for:
A. Everyone
B. Patients with only mild substance use problems
C. Patients with mild to moderate substance use problems*
D. No one—a Bl is only the first step in a larger intervention
9. The three key steps in completing brief interventions are, in order:
A. Introduction, feedback, advice
B. Feedback, advice, menu of options*

C. Advice, referral, summary
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D. Feedback, referral, follow-up

10. The right attitude can increase patients' willingness to change and decrease
defensiven Attitudes should express:

A. An understanding that addiction is a disease
B. Belief that the patient can change*
C. A commitment to abstinence as the ultimate goal
D. Acknowledgement that substance use can impair a person's judgment
E. All of the above
11. When providing feedback:
A. Maintain a warm, empathetic, and nonjudgmental tone
Work quickly to minimize defensiveness
Remind patients of the purpose of giving feedback
Describe the range of possible screening results
Note that any drug use is extremely dangerous
Describe where the patient falls on the range compared to others

A CE

I & m m O O W

A, C, D, F*
I. B,C,DE

12. After giving advice, we suggest the provider offer a menu of options that can
support patients making changes. Why offer options?

A. It demonstrates that there's more than one path towards abstinence
B. It comforts the patient to know there are others with similar problems

C. It gives the patient an opportunity to respond to the provider's
interpretation of the screening results

D. It communicates that the patients is responsible for making choices*
E. All of the above

13. All of the following medications are approved by the FDA to support relapse
prevention for alcohol use disorder EXCEPT:

A. Naltrexone
B. Varenicline*
C. Disulfiram
D

Acamprosate
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14. Research shows that medical advice to quit tobacco increases the chances that a
smoker will make a quit attempt and successfully quit. This advice should be clear,
strong and personal, express confidence and be nonjudgmental and empathic. What
does personal advice mean?

A

D.

It means mentioning providers' personal experiences with treating other
smokers.

It means sharing personal struggles of self, family and significant others
with tobacco.

It means linking the patient's tobacco use to the reason for the office
visit.*

None of the above.

15. The spirit of MI can be characterized by all of these concepts except:

A
B.
C.
D.

Collaboration
Depth of feeling*
Respect for patient autonomy

Evocation

16. The “righting reflex” is a reaction that some clinicians may have when trying to
help their patients. Which of these statements about the righting reflex is true?

A
B.
C.
D.

It keeps the discussion from getting heated.
It is never functional.
It is based in a provider's need to control a situation.

It can make change less likely when patients are unsure about change.*

17. Change talk includes the following types of speech except:

A
B.
C.
D.
E.

Difficulties of change*
Reasons for change
Desire to change
Commitment to change

Ability to change

18. What should clinicians do to elicit change talk when using M1?

A
B.
C.
D.

Use open and closed questions.
Reflect what they hear.*
De-emphasize change language they hear.

All of the above

19. When giving advice, Ml suggests each of the following strategies except:
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A. Make it direct to minimize confusion.*
B. Ask permission first.
C. Ask first what patient already knows.
D. Ask what patient thinks of advice once provided.
E. Provide multiple options.
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Figure 1.
Participant flow through the randomized trial.
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