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BACKGROUND: General medical hospitals provide care
for a disproportionate share of patients who misuse sub-
stances. Hospitalization provides a unique opportunity to
identify and motivate patients to address their substance
misuse.
OBJECTIVE:To determine the effectiveness of three strat-
egies for implementing motivational interviewing for sub-
stance misuse with general medical inpatients.
DESIGN: Type 3 hybrid effectiveness-implementation
randomized controlled trial (Clinical Trials.gov:
NCT01825057).
PARTICIPANTS: Thirty-eight providers (physicians, phy-
sician assistants, nurses) from 13 general medical inpa-
tient services, and 1173 of their patients admitted to an
academically affiliated acute care hospital.
INTERVENTIONS: Implementation strategies included
(1) a continuingmedical educationworkshop ondetection
of substance misuse and provision of a motivational in-
terview; (2) workshop plus bedside supervision (appren-
ticeship condition); and (3) a workshop plus ability to
place a medical order for an interview from a
consultation-liaison service (consult condition).
MAIN MEASURES: Primary outcomes were the percent-
age of study-eligible patients who received an interview for
substance misuse and the integrity (adherence, compe-
tence) of the interviews. The secondary outcome was the
percent of patient statements within the interviews that
indicated motivation for reducing substance misuse.
KEY RESULTS: 20.5% of patients in the consult condi-
tion received an interview, compared to 0.8% (Hedge’s g =
1.49) and 3.0% (Hedge’s g = 1.26) in the respective work-
shop only and apprenticeship conditions (p < 0.001). Mo-
tivational interviews in the consult condition were per-
formed with more fundamental motivational interviewing
adherence and competence than the other conditions.
Most statements made by patients during the interviews

favored reducing substance misuse, with no differences
between conditions.
CONCLUSIONS: Providers’ ability to place an order to
have experts from the consultation-liaison service deliver
a motivational interview was a more effective implemen-
tation strategy than a workshop or apprenticeship meth-
od for ensuring motivational interviewing is available to
medical inpatients who misuse substances.
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INTRODUCTION

Acute medical hospitalizations involve a disproportionate share
of patients who misuse substances1–9 and can serve as a “reach-
able” moment to assist these patients.10, 11 Motivational
interviewing is an evidence-based behavioral intervention that
can capitalize on this reachable moment.12–14 Providers blend
fundamental patient-centered communication skills (e.g., reflec-
tive listening) with motivational methods (e.g., exploring reasons
to not misuse substances) to elicit and support patients’ argu-
ments for change (called change talk) and to resolve arguments
against change.When providers use such practiceswith sufficient
frequency (adherence) and skill (competence), their patients are
more likely to express interest in changing problematic health
habits; this in turn predicts better treatment outcomes.15, 16 Mo-
tivational interviewing can be taught to a broad range of
healthcare providers,17 particularly when the implementation
strategies used to train them are compatible with existing prac-
tices and settings.18–22 However, implementation strategies for
training providers in motivational interviewing have different
pros and cons, leaving it unclear which are optimal methods.
One common implementation strategy for enhancing med-

ical practice is a continuing medical education (CME)
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workshop. This strategy may temporarily boost motivational
interviewing skills,17, 23, 24 but proficiency attenuates without
subsequent supervision.25–27 Another familiar strategy is the
apprenticeship model28–30 wherein an instructor explains the
practice and demonstrates it with simulated or actual patients.
Trainees then perform it under expert supervision and receive
feedback and coaching to improve performance. Such super-
vision promotes proficient use of motivational interviewing26,
27 and other behavioral practices,29, 31 particularly when the
supervision is ongoing and intervention-specific.26, 27, 32, 33

However, the apprenticeship model can be cumbersome since
it relies on the availability of appropriate patients and experts.
A third common implementation strategy is to order (via the

electronic health record) an expert consultation or procedure.
In inpatient settings, this involves a consultation-liaison (CL)
service. Typically, psychiatrists or other addiction experts and
affiliated staff (e.g., advanced practice nurses) provide special-
ty guidance for providers’ management of patients.34 About
20% of CL consultations involve patients’ who misuse sub-
stances.35–39 The use of CL as a vehicle for implementing
counseling approaches such as motivational interviewing has
not been tested against other approaches. Nonetheless, “order-
ing” behavioral health services was used successfully to
prompt nurse-led inpatient tobacco cessation interventions40

and mental healthcare management and therapy within Vet-
erans Health Affairs facilities.41 Providers might find using
CL a simple, minimally burdensome process and compatible
with how they secure other specialist services. However, it
requires patients to accede to interventions delivered by unfa-
miliar professionals, and consults must be completed before
patients are discharged.
The primary aim of this study was to determine which of the

above three strategies would best promote use of motivational
interviewing and its delivery with integrity (i.e., adherence and
competence). We hypothesized that, compared to workshop
only, (1) the percentage of interviews delivered by providers to
study-eligible patients would be higher in the apprenticeship
and consult approaches, and (2) providers in these conditions
would administer motivational interviews with more integrity.
Secondarily, as a proxy of motivational interviewing’s effec-
tiveness, we hypothesized that, compared to workshop only,
other conditions would lead patients to use a greater percent-
age of “change talk.”

METHODS

Study Design

This study is a type 3 hybrid effectiveness-implementation
randomized controlled trial42 that primarily aims to compare
three implementation conditions (workshop, apprenticeship,
or consult), while also collecting data about patients’ state-
ments during interviews (change talk as a proxy for treatment
outcome).15, 16 We randomized providers to condition, with
patients following their providers’ assignment. Data were

collected February 21, 2013, through August 16, 2017. The
Yale University Human Investigation Committee approved
the study (ClinicalTrials.gov: NCT01825057).

Study Setting

The study took place on general medical units of a university-
affiliated teaching hospital in which physician-physician as-
sistant (PA) teams from the hospitalist service shared care of
10–18 patients daily, seeing them 1–2 times per day. The
teams covered about 160 beds/day on 13 different units,
excluding intensive care, and were responsible for approxi-
mately 10,000 discharges annually.

Participants

Provider participants included physicians, PAs, and nurses
who were (1) assigned to cover a general medical hospitalist
unit and (2) predominantly worked daytime shifts when CL
was most available. Exclusion criteria were (1) previous su-
pervision in motivational interviewing or (2) anticipated leave
or employment termination.
Patient eligibility included (1) 18 years of age or older; (2)

acknowledged problematic use of nicotine, alcohol, illicit
drugs, or prescription medications (e.g., benzodiazepines, opi-
oids) within the previous 28 days; and (3) an expected length
of stay of at least 2–3 days, thus providing sufficient time to
deliver an interview or place a consult. Exclusion criteria were
(1) acute altered mental status (assessed with The Short Con-
fusion Assessment Scale), encephalopathy, dementia, or a
Mini Mental Status Exam that was < 21; (2) inability to speak
English; and (3) any medical condition that made it difficult to
complete an assessment and interview (e.g., stroke, deafness,
tracheostomy).

Screening and Randomization

We screened interested providers and obtained written in-
formed consent alongside baseline assessments. After attend-
ing a workshop, we randomized providers to conditions
(workshop, apprenticeship, or consult). The statistician used
Research Randomizer43 software to develop a block random-
ization sequence that equally allocated participants to fixed
block sizes of three. Research assistants (RAs) screened and
obtained written informed consent from eligible and interested
patients. A hospital-based psychiatrist/co-author (PD) assisted
RAs with eligibility determination when patient appropriate-
ness for participation was uncertain (e.g., encephalopathy or
other altered mental status).

Study Procedures

For the consult condition, three psychiatrists and one social
worker were trained in motivational interviewing with: (1) a 2-
day skill-building workshop; (2) three post-workshop super-
vised practice cases; and (3) follow-up monthly group super-
vision to maintain proficiency.44 They also learned

Martino et al.: Implementing Motivational Interviewing for Substance MisuseJGIM 2521

http://clinicaltrials.gov


supervisory practices45 to perform bedside supervision in the
apprenticeship condition.
Patients completed a brief demographic questionnaire and

were screened for (1) neurocognitive deficits (exclusionary);
(2) past 28-day substance misuse; and (3) sufficient substance
use disorder symptoms for provider detection, namely, > two
symptoms endorsed on the modified Mini-International Neu-
ropsychiatric Inventory (MINI).46 They completed baseline
measures and were paid $30. They were told that a provider
might approach them to discuss their substance use and audio
record the conversation for the study.
We did not disclose to providers which of their patients had

enrolled in the study. All providers received audio recorders
for interviews, but only providers randomized to the consult
condition could place an order for a motivational interview.
We followed providers until they each cared for 40 study-
enrolled patients, regardless of whether they performed an
interview with their patients. Providers received $350 and
eight CME credits for workshop training and $50 for post-
trial assessments.

Conditions

Providers participated in a 1-day workshop conducted by the
first author (SM), a member of the Motivational Interviewing
Network of Trainers (MINT), according to MINT recommen-
dations.12 Providers also learned screening methods using the
modified CAGE (cut down, annoyed, guilty, eye opener) for
alcohol and drugs47 and Heaviness of Smoking Index.48 Pro-
viders in the workshop only and consult conditions had no
further motivational interviewing training, but those in the
apprenticeship condition met with a CL motivational
interviewing expert for two post-workshop coaching sessions.
They were offered a refresher session after they had treated 20
eligible patients. Nurses contacted a physician or PA to place
the order.

Outcomes and Measurements

The primary outcomes were the percentage of study-eligible
patients who received an interview and the integrity of the
interviews. The secondary outcome was amount of (percent)
change talk by patients during sessions. We considered an
interview completed if it was recorded by the provider. We
used the Independent Tape Rater Scale (ITRS)49 to assess the
integrity of interviews on five fundamental and five advanced
motivational interviewing skills. Three external, blinded raters
evaluated audio recorded interviews (i.e., extent/frequency of
using motivational skills) and competence (i.e., quality of skill
implementation) along 7-point Likert scales. They also evalu-
ated the percent change talk using the Motivational
Interviewing Skills Code 2.1 Client Language Coding
System.50

We collected provider and patient descriptive data to char-
acterize the samples. Providers completed the Clinician Sur-
vey51 for demographics and a Motivation for MI scale52 to

measure initial interest in learning and confidence in and
likelihood of using motivational interviewing. Patients com-
pleted the (1) MINI Neuropsychiatric Interview46 to generate
patient DSM 5 drug, alcohol, and nicotine use symptoms and
diagnoses; (2) Heaviness of Smoking Index48 and sections of
the Addiction Severity Index53 to evaluate the severity of
nicotine and alcohol/drug problems, respectively; (3) Patient
Health Questionnaire-954 to assess depression; (4) Short Form
Health Survey-1255 tomeasure patients’ functional health; and
(6) Motivation for Change Scale56 to gauge importance, abil-
ity, and commitment to not misuse substances. The study team
conducted a medical chart review for length of stay and for
Healthcare Cost and Utilization Project (HCUP) disease
category.

Statistical Methods

We originally estimated 80% of patients across conditions
would receive an interview. Based on prior meta-analyses of
the motivational interviewing training literature,26, 27 we as-
sumed medium effect sizes for between-group comparisons of
integrity. Intra-class correlations accounting for expected pro-
vider variability were expected to be small (0.05 to 0.10
range).57 Feasibility constraints (i.e., 10 providers per condi-
tion) limited the number of provider clusters we considered.
With a 2-sided alpha level of 0.05, and power of 80%, we
targeted a sample size of 30 providers and 1200 patients (i.e.,
40 per provider).
We compared descriptors for provider and patient partici-

pants by training condition. We calculated the proportion of
patients who received an interview for each provider (# inter-
views by provider or CL/# study-enrolled patients assigned to
provider) and mean proportion who received an interview
across conditions using the Kruskal-Wallis test, the non-
parametric version of ANOVA. We used the Dwass, Steel,
Critchlow-Fligner multiple comparison procedure to test
pairwise differences. We used the same analytic strategy for
outcomes of adherence, competence, and percent change talk.
We calculated Hedge’s g to estimate effect size due to small
and unequal sample sizes.

RESULTS

We screened 42 providers, but four were ineligible due to
inability to attend training (n = 2) and changing jobs (n = 2),
resulting in 38 randomized to conditions (workshop = 13,
apprenticeship = 12, consult = 13) (Fig. 1). The groups were
similar demographically (Table 1). The sample included
13.2% physicians, 36.8% PAs, and 50% registered nurses.
Providers estimated that half of their patients had current
substance misuse. Almost 40% (15/38) of providers did not
have 40 opportunities to conduct a motivational interviewwith
study-eligible patients (no condition differences) because they
unexpectedly terminated employment, changed administrative
roles, or moved to another campus.
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We approached 9475 patients for screening and enrolled
1173 (Fig. 2). Main reasons for ineligibility included
neurocognitive disorder/deficit (24.5%), no recent sub-
stance misuse (16.5%), overly medically complicated
(15.3%), or disinterest in study participation (11.9%). Pa-
tient participants fell into the following conditions: (1)
workshop (n = 336), (2) apprenticeship (n = 379), and (3)
consult (n = 458). This did not differ significantly by con-
dition (mean (SD) = 25.8 (16.9) for workshop; 31.6 (12.9)
for apprenticeship; and 35.2 (7.7) for consult, ANOVA F
value = 1.71, p = 0.196). Patients were demographically
similar across conditions (Table 2). Most patients indicated
alcohol (40.5%) or nicotine (39.5%) as their primary sub-
stance problem, which they used on average 18.4
(10.1) days/month. Criterion for disordered use was
highest for these substances (alcohol = 46.5% and nico-
tine = 67.7%); they indicated low to moderate addiction
severity and moderate interest in changing substance use.
Patients had a variety of medical conditions; as a group,
they were in poor physical and mental health. On average,
patients stayed in the hospital 1 week and were treated by
their assigned study-enrolled provider for ~ 2 days.
Providers used motivational interviewing with an average

of 8.2% of their patients. The mean percentage of interviews
was highest in the consult group with 20.5% (SD = 17.9) of

eligible patients, compared to 0.8% (SD = 2.3) in workshop
and 3.0% (SD = 5.4) in apprenticeship groups. The Kruskal-
Wallis test showed these percentages differed significantly by
condition (chi-square with 2 degrees of freedom = 23.71,
p < 0.001), and post hoc pairwise comparison tests reveal that
consult was significantly higher than apprenticeship
(p < 0.001, Hedge’s g = 1.26) and workshop (p < 0.001,
Hedge’s g = 1.49), while workshop and apprenticeship did
not differ significantly (p = 0.50, Hedge’s g = 0.52). There
were no significant differences in the mean percentage of
completed motivational interviews by provider type (i.e., phy-
sician, PA, or nurse) across (p = 0.38) or within (p values >
0.28) conditions.
All interviews in the consult condition were conducted by

CL. Of the 116 orders placed, CL interviewed 100 patients
(86.2%) before discharge. Every provider in the consult con-
dition placed at least one order, but the percentage of patients
who received an interview varied from < 3 to 65% (Fig. 3).
Only 2/13 providers in workshop (15.4%) and 4/12 providers
in apprenticeship (33.3%) conditions conducted a motivation-
al interview with study-enrolled patients.
Motivational interviews conducted by CL clinicians had

significantly higher mean fundamental adherence and compe-
tence scores than those conducted by providers in the other
two conditions (Table 3), and their interviews were longer on

Figure 1 Provider participant CONSORT flow chart. CONSORT = Consolidated Standards of Reporting Trial.
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Figure 2 Patient participant CONSORT flow chart. CONSORT = Consolidated Standards of Reporting Trial.

Table 1 Baseline Characteristics of Provider Participants

Overall (N = 38) Workshop (N = 13) Apprenticeship
(N = 12)

Consult (N = 13)

N % N % N % N % p value†

Sex 0.77
Female 33 86.8 11 84.6 10 83.3 12 92.3
Male 5 13.2 2 15.4 2 16.7 1 7.7

Race/ethnicity 0.4
White, non-Latino 29 76.3 10 76.9 11 91.7 8 61.5
Black, non-Latino 3 7.9 1 7.7 1 8.3 1 7.7
Asian, non-Latino 3 7.9 2 15.4 0 0.0 1 7.7
White, Latino 2 5.3 0 0.0 0 0.0 2 15.4
Other, non-Latino 1 2.6 0 0.0 0 0.0 1 7.7

Type of clinician 0.96
Physician’s assistant 14 36.8 5 38.5 4 33.3 5 38.5
Nurse 19 50.0 6 46.2 6 50.0 7 53.8
Doctor 5 13.2 2 15.4 2 16.7 1 7.7

Highest degree earned 0.69
Associate’s 4 10.5 1 7.7 2 16.7 1 7.7
Bachelor’s 14 36.8 6 46.2 4 33.3 4 30.8
Master’s 14 36.8 4 30.8 3 25.0 7 53.8
Doctorate 6 15.8 2 15.4 3 25.0 1 7.7

Mean SD Mean SD Mean SD Mean SD
Age in years 35.3 11.0 39.2 13.2 34.4 8.9 32.2 10.1 0.27
Motivation for MI*
Interested in learning MI* 8.1 1.7 8.2 1.6 7.8 2.2 8.2 1.2 0.97
Confident in ability to use MI* 4.6 3.1 4.1 3.5 4.3 3.1 5.4 2.8 0.50
Likely to use MI* 5.3 3.5 5.1 3.9 5.0 3.7 5.8 3.1 0.87
Mean motivation score* 6.0 2.3 5.8 2.5 5.7 2.6 6.5 2.0 0.66

Estimated % of patients currently
misusing substances

49.6 19.9 49.2 19.3 44.2 19.8 55.0 20.8 0.41

Column percentages may not add up to 100% due to rounding
*Motivation items were measured on a scale from 0 (not at all) to 10 (extremely)
†p values are from Fisher’s exact test for categorical variables and the Kruskal-Wallis test for continuous variables
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Table 2 Baseline Characteristics of Patient Participants

Overall
(N = 1173)

Workshop
(N = 336)

Apprenticeship
(N = 379)

Consult
(N = 458)

N % N % N % N % p value#

Race/ethnicity 0.56
White, non-Latino 665 56.7 192 57.1 224 59.1 249 54.4
Black, non-Latino 352 30.0 98 29.2 105 27.7 149 32.5
Latino 144 12.3 44 13.1 47 12.4 53 11.6
Other, non-Latino 12 1.0 2 0.6 3 0.8 7 1.5

Gender 0.45
Male 639 54.5 184 54.8 197 52.0 258 56.3
Female 534 45.5 152 45.2 182 48.0 200 43.7

Primary substance* 0.65
Alcohol 475 40.5 137 40.8 159 42.0 179 39.1
Nicotine 463 39.5 137 40.8 148 39.1 178 38.9
Opioids 86 7.3 24 7.1 29 7.7 33 7.2
Cannabis 64 5.5 14 4.2 20 5.3 30 6.6
Cocaine 50 4.3 17 5.1 10 2.6 23 5.0
Sedatives 31 2.6 7 2.1 12 3.2 12 2.6
Other 4 0.3 0 0.0 1 0.3 3 0.7

Substance use disorders†

Alcohol 545 46.5 157 46.7 174 45.9 214 46.7 0.97
Nicotine 794 67.7 234 69.6 247 65.2 313 68.3 0.41
Opioids 142 12.1 41 12.2 49 12.9 52 11.4 0.78
Cannabis 164 14.0 40 11.9 56 14.8 68 14.8 0.43
Cocaine 131 11.2 44 13.1 33 8.7 54 11.8 0.15
Sedatives 72 6.1 21 6.3 26 6.9 25 5.5 0.70
Other 22 1.9 5 1.5 9 2.4 8 1.7 0.66

HCUP disease category
Mental illness 363 30.9 101 30.1 115 30.3 147 32.1 0.79
Undefined symptoms 337 28.7 91 27.1 116 30.6 130 28.4 0.57
Circulatory system 311 26.5 80 23.8 94 24.8 137 29.9 0.10
Respiratory system 281 24.0 83 24.7 91 24.0 107 23.4 0.91
Digestive system 240 20.5 58 17.3 76 20.1 106 23.1 0.12
Endocrine, nutritional, metabolic
diseases/immunity disorders

226 19.3 57 17.0 73 19.3 96 21.0 0.37

Infectious/parasitic 157 13.4 35 10.4 53 14.0 69 15.1 0.15
Genitourinary system 148 12.6 39 11.6 44 11.6 65 14.2 0.43
Musculoskeletal system 122 10.4 30 8.9 38 10.0 54 11.8 0.41
Skin/subcutaneous tissue 119 10.1 31 9.2 34 9.0 54 11.8 0.33
Nervous system 117 10.0 31 9.2 37 9.8 49 10.7 0.78
Injury and poisoning 98 8.4 30 8.9 32 8.4 36 7.9 0.86
Blood/blood forming organs 92 7.8 23 6.8 31 8.2 38 8.3 0.72
Neoplasms 24 2.0 7 2.1 8 2.1 9 2.0 1.00
Residual codes 15 1.3 3 0.9 4 1.1 8 1.7 0.51
Pregnancy complications 8 0.7 2 0.6 3 0.8 3 0.7 0.95
Congenital anomalies 2 0.2 0 0.0 0 0.0 2 0.4 0.21

Mean SD Mean SD Mean SD Mean SD
Age in years 46.7 14.3 46.8 14.0 46.3 14.5 46.9 14.5 0.86
Days with provider 1.9 1.4 1.8 1.5 1.8 1.0 2.1 1.6 < 0.01
Length of stay in days 6.9 7.2 6.7 8.1 6.8 6.7 6.9 6.9 0.90
Addiction severity
Cigarettes‡ 2.1 1.6 2.0 1.6 2.1 1.5 2.3 1.6 0.40
Alcohol§ 0.4 0.3 0.4 0.3 0.4 0.3 0.4 0.3 0.24
Other drugs§ 0.2 0.1 0.2 0.2 0.2 0.2 0.2 0.1 0.19

SF-12 scores
Physical component 36.2 11.3 36.9 11.2 36.4 11.3 35.7 11.4 0.34
Mental component 42.4 12.6 41.8 12.6 42.4 12.9 42.8 12.4 0.54

Motivation for change score¶

Importance 7.3 3.5 7.6 3.3 7.1 3.6 7.3 3.4 0.16
Ability 6.8 3.2 6.7 3.1 7.0 3.2 6.8 3.3 0.43
Commitment 6.9 3.6 7.1 3.5 6.9 3.7 6.9 3.6 0.58

HCUP Healthcare Cost and Utilization Project database used to characterize patients’ medical diagnoses
*The substance the patient identified as most problematic
†Substance use disorder was determined using DSM 5 criteria from the Mini-International Neuropsychiatric Inventory
‡Addiction severity for cigarettes was measured with the Heaviness of Smoking Index, with scores interpreted as follows: 1–2 = low addiction; 3–4 =
moderate addiction; 5–6 = high addiction. HSI scores represent average among patients identifying nicotine as primary drug
§Addiction severity for alcohol and other drugs (illicit and prescription medications) was measured with the Addiction Severity Index composite scores,
ranging from 0 (no problems) to 1 (severe problems). Alcohol and other drug scores represent average among patients identifying alcohol and other
drug, respectively, as primary drug
The 12-item Short Form Survey (SF-12) provides component scores for physical and mental health ranging from 0 (lowest level of health) to 100
(highest level of health)
¶Motivation for change items were rated from 0 to 10, with higher ratings indicative of higher motivation
#p values are from chi-squared test for categorical variables and ANOVA F test for continuous variables
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average (24.2 versus 16.4 and 10.5 min for apprenticeship and
workshop, respectively). We did not find significant pairwise
differences in mean advanced adherence or competence scores

between groups. There were no significant group differences
in patient change talk (i.e., 69–81%) for patients who received
a motivational interview.
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Figure 3 Number of completed motivational interviews out of total eligible sessions for each provider by condition.
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DISCUSSION

Reliance on CL for providers to offer motivational
interviewing to patients who misuse substances was
more effective than training providers to conduct the
interviews themselves. Providers in the consult condition
placed an interview order for a quarter of their patients
with substance misuse, and CL clinicians reached 86%
of these consult requests. In contrast, providers receiving
workshop training, with or without subsequent bedside
supervision, rarely used motivational interviewing with
their patients (on average 0.8% and 3%, respectively, for
workshop and apprenticeship conditions). When con-
ducted, CL clinicians held longer sessions and deployed
fundamental skills of motivational interviewing more
often and with greater competence than other medical
providers, though not with significantly more advanced
adherence and competence. Across conditions, an in-
session patient language predictor of treatment outcome
(percent change talk)15, 16 indicated most patient state-
ments expressed during interviews favored reducing sub-
stance misuse, suggesting the motivational intervention,
when conducted by providers or CL clinicians, likely
had a positive treatment effect.
The superiority of using CL to increase delivery of motiva-

tional interviews is notable. Medically hospitalized patients
who misuse substances are frequently nonadherent with dis-
charge plans59 and at heightened risk for readmission.60 More-
over, the opioid epidemic is driving an increase in medical
hospitalizations.61–63 In response, hospitals are establishing
CL services to address patients’ substance misuse and provide
a full spectrum of services, including motivational counseling
and medication assisted therapy.64–66 A medical teammember
might simply state that the reason for the consult is a “moti-
vational interview.”
While our study supports the superiority of this ap-

proach over individual training, the number of patients
overall who did not receive a motivation interview was

surprising. Several reasons for the low use of motivational
interviewing may exist. First, providers may not have
detected patients who misused substances. Substance mis-
use is commonly undetected among medical inpatients,67

especially when the severity of symptoms is low as it was
with our patients. Given the success of enhancing moti-
vation, as shown through the change talk findings, this is
a missed opportunity. Second, providers may have identi-
fied their patients with substance misuse but not used
motivational interviewing because they felt it was too
time-consuming to perform or outside of their scope of
practice.68 Third, substance misuse is a sensitive issue,
and some providers may have felt that a referral or even
discussion with a patient about their use of substances
would adversely affected their treatment alliance with the
patient. Fourth, providers were very interested in learning
motivational interviewing, but they typically had only ~
2 days to care for a patient, suggesting lack of contact
with the patient might have been a contributing factor.
Nurses typically spend more time with a patient on any
given day and this may help with time, but they typically
are only assigned a given patient for a day. We did not
address the issue of care continuity and other potent
organizational barriers (e.g., scheduling, caseloads) or
the implementation climate (e.g., hospital or unit-based
administrative support and reward for using MI) that
could have affected the providers’ capacity to deliver or
order an interview.69–71

There were group differences in the length of the interviews
and delivery of fundamental skills in the motivational inter-
views, although there were no differences between groups in
advanced motivational interviewing skills. These findings
should be interpreted cautiously given the low number of
interviews conducted by providers in the workshop and ap-
prenticeship conditions. However, it is interesting that inter-
views across conditions led to the same proportion of change
talk. While research has yet to establish how long a well-

Table 3 Motivational Interview Length, Adherence and Competence Scores, and Percent Change Talk

Workshop (N = 3) Apprentice (N = 11) Consult (N = 100) Consult versus workshop Consult versus
apprenticeship

Mean SD Mean SD Mean SD Hedge’s g Hedge’s g

Interview length (in min) 10.5* 6.2 16.4† 8.7 24.2*,† 8.3 1.65 0.93
Fundamental adherence‡ 4.0* 0.4 4.6† 0.8 5.2*,† 0.6 2.00 0.96
Fundamental competence§ 3.7* 0.6 4.3† 0.4 4.7*,† 0.5 1.98 0.81
Advanced adherence‡ 3.9 0.6 4.4 1.0 4.8 0.7 1.28 0.54
Advanced competence§ 3.9 0.9 4.3 0.5 4.5 0.5 1.17 0.40
Percent change talk 68.9 18.3 80.9 9.8 76.6 16.4 0.47 − 0.26

Inter-rater reliability based on intra-class correlation coefficients (ICC) was good to very good for fundamental and advanced adherence and
competence scores (ICCs ranged from 0.71 to 0.85) and excellent for percent change talk (0.96)58

Means that share a superscript (*,†) are significantly different at p < 0.05 based upon results of the Kruskal-Wallis test with the Dwass, Steel, Critchlow-
Fligner method for post hoc pairwise comparisons
‡Adherence rated from 1 (not at all) to 7 (extremely)
§Competence rated from 1 (very poor) to 7 (outstanding)
Percent change talk > 50% indicates most patient statements in sessions favored reducing primary substance use
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conducted motivational interview must be (e.g., 24 versus 16
and 10 min for consult, apprenticeship, and workshop, respec-
tively) to achieve positive treatment outcomes,15, 16 medical
providers trained in motivational interviewing may have as
great an impact as expert consultants when they elect to
conduct interviews with their patients who misuse substances.
This study has several limitations. It was conducted across

medical units within one academically affiliated large urban
hospital and only with English-speaking and hearing-able
patients, thereby reducing the generalizability of the findings.
Logistical constraints prohibited blind collection of recorded
interviews, though that would not have affected the number of
interviews completed. Additionally, blind independent raters
determined interview integrity and percent change talk. Final-
ly, we did not follow patients’ substance use or its effect on
related health outcomes following discharge from the hospital,
so determination of the actual effectiveness of motivational
interviewing delivered in this study is unknown.
Despite these limitations, this study shows the potential of

using CL to provide motivational interviewing for patients
who present with substance misuse. A CL platform can be
used for behavioral management, as well as medication man-
agement, in acute hospitalized settings. Future research should
determine optimal ways of detecting substance misuse, the
cost-effectiveness of CL, organizational factors that influence
the use of CL, and the effectiveness of CL for a broader range
of behavioral interventions for substance misuse in this patient
population.
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