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ABSTRACT
Background: Hospital-based clinical addiction medicine training can improve knowledge of
clinical care for substance using populations. However, application of structured, self-assessment
tools to evaluate differences in knowledge gained by learners who participate in such training has
not yet been addressed.
Methods: Participants (N=142) of an elective with the hospital-based Addiction Medicine
Consult Team (AMCT) in Vancouver, Canada, responded to an online self-evaluation survey
before and immediately after the structured elective. Areas covered included substance use
screening, history taking, signs and symptoms examination, withdrawal treatment, relapse
prevention, nicotine use disorders, opioid use disorders, safe prescribing, and the biology of
substance use disorders. A purposefully selected sample of 18 trainees were invited to participate
in qualitative interviews that elicited feedback on the rotation.
Results: Of 168 invited trainees, 142 (84.5%) completed both pre- and post-rotation selfassessments between May 2015 and May 2017. Follow-up participants included medical
students, residents, addiction medicine fellows, and family physicians in practice. Self-assessed
knowledge of addiction medicine increased significantly post-rotation (mean difference [MD] in
scores = 11.87 out of the maximum possible 63 points; standard deviation = 17.00; p < 0.0001).
Medical students were found to have the most significant improvement in addiction knowledge
(estimated MD = 4.43; 95% confidence interval = 0.76 - 8.09; p = 0.018). The content of the
qualitative interviews described the dynamics involved in the learning process among
interviewees.
Conclusions: Completion of a hospital-based clinical elective was associated with improved
knowledge of addiction medicine. Medical students appear to benefit more from the addiction
elective with a hospital-based AMCT than other types of learners.
Word Count: 259
Keywords: Substance-Related Disorders, Medical Education, Program Evaluation, Prospective
Studies
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INTRODUCTION
Substance use disorders (SUDs) are a major factor in the global burden of disease, and
1

have been associated with poor health outcomes, unemployment, poverty, crime, mortality, and
significant social and financial consequences. Moreover, the number of SUDs globally is rising,
2

with public health emergencies declared in the U.S. and Canada due to unprecedented rises in
opioid-related deaths. Despite these harms, the implementation of evidence-based addictions
3

care has remained low in many settings. Quality of care for people with SUDs varies
4

considerably and the latest advances in addiction science are frequently underutilized in clinical
practice.

4

To some extent, this situation is rooted in a neglect of SUDs in medical curricula.
Historically, there has been a lack of specialized knowledge, opportunities for hands-on
experience, and overall education in SUD care. Treatment is often not provided in healthcare
5-7
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settings where the consequences of SUDs are most-presented, such as hospitals and emergency
departments.

2,9,10

Moreover, many health care providers report stigmatizing attitudes towards

people with SUDs, perceiving SUDs as a choice or crime. One solution to these problems lies in
11

addiction medicine consult services, multidisciplinary teams of physicians, nurses, social
12

workers, and counsellors, who play an important role in hospital-based addictions care. These
13

teams provide comprehensive SUD treatment at what is often the first point of entry to the health
care system, and experiential learning opportunities to emerging healthcare professionals.

12

Though hands-on experiential learning has been shown to improve provider knowledge
and attitudes towards people who use drugs,

14,15

the effect of training experiences on hospital-

based addiction medicine teams has not been fully characterised. It is also unclear how medical

4

learners at different training stages (e.g. medical students, residents, fellows) benefit from these
efforts. Understanding of overall improvements in knowledge and differences between learners’
16

experiences would therefore aid in developing training programs in settings where they are most
needed, catering these programs to each stage of medical education, and expanding current
training where it is most effective. We therefore undertook this study to prospectively evaluate
whether a dedicated training elective with a hospital-based addiction medicine consult service a)
impacts knowledge of addictions care among medical trainees, and b) benefits learners at
different stages of medical training.

METHODS
Setting
The St. Paul’s Hospital Addiction Medicine Consult Team (AMCT) is a multidisciplinary team
of addiction medicine specialists in Vancouver, Canada, including physicians, nurses, and social
workers. Funded through Vancouver Coastal Health, the AMCT offers an embedded clinical
rotation in addiction medicine, operated by the British Columbia Centre on Substance Use.

17

Elective Intervention
The intervention evaluated in the current study is an elective clinical rotation with the
multidisciplinary AMCT for medical students, residents, fellows (physician, nursing, and social
work streams), as well as family physicians in practice. The structured clinical rotation involves
a four-week rotating addiction educational curriculum consisting of didactic lectures, journal
clubs, mortality and morbidity rounds, and grand rounds presentations (see appended sample
schedule). Trainees are supervised in learning to conduct addiction medicine consults, including
18

5

inpatient withdrawal management, motivational interviewing, coordination of addiction
treatment for medical co-morbidities, Screening, Brief Intervention and Referral to Treatment
(SBIRT), and pharmacological management of SUDs. The team then conducts all follow-up
treatment recommendations and coordination. For enhanced skills learners (practicing family
physicians), the rotation can last up to six months, and occasionally, shorter rotations (<1 month)
are used to briefly refresh skills and knowledge pertaining to addictions care. For more details on
the elective, please refer to a previous publication.

12

In addition to clinical training, some learners opt to partake in immersive research
training. Here, learners are offered an opportunity to write a research paper under the
direct supervision of a Principal Investigator (PI). Those who express an interest are then
paired with a clinical mentor and a statistician to help them develop case studies or datadriven manuscripts using data from studies affiliated with the British Columbia Centre on
Substance Use (BCCSU).

19-21

Though these research experiences are usually offered at the first

point of contact with learners, the exact start time is flexible, with many starting research training
only once they express interest in a topic. Likewise, the degree of research involvement, or
number of papers produced is dependent on the particular learner, who can choose to take on a
greater or fewer number of research projects.

Procedures
Approximately 80 medical students, residents and physicians complete a clinical rotation with
the AMCT annually. Learners who choose to participate in the study complete a brief selfassessment evaluation survey before and after their rotation with the AMCT at St Paul’s
Hospital, Vancouver. Alumni are then followed up with the same survey annually. The study

6

was approved by the Research Ethics Board at Providence Healthcare Research Institute,
University of British Columbia. All participants were informed of the study purpose, as well as
the voluntary and anonymous nature of participation before signing informed e-consent.
Survey development and data collection. The developed survey was based on previous
research and tailored to the key learning objectives of the AMCT rotation. It was designed to
22

measure the changes in learners’ self-reported knowledge of addiction medicine and specifically
hospital-based management of SUDs.
On the first and second-to-last day of the elective, all learners were emailed a link to the
online survey. In this survey, learners were asked to indicate their degree of agreement with nine
statements (concerning the elective’s learning objectives), using a seven-point Likert-type scale
(strongly agree–strongly disagree). Each statement starts with uniform wording: “I have a good
knowledge of …” followed by specific areas of interest, e.g., “screening patients for risky
substance use or substance use disorder.” Areas covered by the survey included substance use
screening, history taking, examination of signs and symptoms, withdrawal treatment, relapse
prevention, nicotine use disorders, opioid use disorders, safe prescribing, and the biology of
substance use disorders.
Following completion of the rotation (4-52 weeks), a purposeful 10% sub-sample was
invited to take part in 50-minute semi-structured individual interviews about their experiences in
the program. Because an assumption of this analysis was that experiences on the clinical rotation
may differ with learner type (i.e., medical student, resident, fellow, etc), recruitment continued
until there was a roughly equal proportion of each learner type represented in the sample. This
targeted sub-sample was selected to gain insight into the process of knowledge acquisition and
the nuances of learning process specific to SUDs in this setting. The purposeful sampling used in

7

this recruitment is commonly used in qualitative research for the identification and selection of
information-rich cases for the most effective use of limited resources. To maintain learner
23

anonymity, all participants were given a unique subject ID, which was linked to subject names in
a password-protected file on a secure hospital database. Questionnaires were also labeled using
unique subject IDs and kept separate from identifying information in a locked filing cabinet.
Individual interviews were conducted in a private setting by trained interviewers, and transcribed
by a third-party contractor without access to subject identities. All transcripts were then imported
to qualitative analysis software (NVivo 10) using anonymized subject IDs.
Data analysis. The primary endpoint for our statistical comparisons was the mean
difference between assessments at the start and at the end of the elective (out of the maximum
possible 63 points). We also examined differences between groups of medical learners, and
changes in self-reported learning within each of the elective’s objectives. Linear regression and ttests were used to test statistical significance of the differences with SAS 9.4 (SAS, Cary, NC).
Qualitative data were analysed using NVivo 10 (www.qsrinternational.com). One researcher
coded the transcripts of qualitative data (BR), followed by audit of emerging themes by another
author (JK). It was hypothesized that there would be a significant difference between self-rated
competency at the beginning and end of the clinical rotations, and that learner groups would
differ in their qualitative reports of experiences in the fellowship.

RESULTS
Quantitative analysis
Of the total 168 invited trainees, 156 (92.9%) completed the pre-rotation self-assessments
from May 2015 – May 2017. A 91% (n = 142) follow-up rate was achieved post-rotation A total

8

of 88 participants who completed both the pre- and post-rotation surveys had available
demographic data, summarized in Table 1. Median age was 29 years (IQR=27-31), and median
rotation length was 14 days (IQR=12-26). The quantitative cohort consisted of medical students
(n=45), residents (n=34), and clinical fellows / practicing family physicians (‘Enhanced Skills
Learners’) (n=9). Of the 56 participants with available data on location of origin, the majority
were from British Columbia or Ontario, while the rest were from other Canadian provinces or
countries.
Improvements in knowledge. At the start of the rotation, participants’ median selfreported knowledge was 33 (Interquartile range [IQR]=28–39) points. As shown in Table 2, at
the end of the elective, trainees reported significantly improved overall knowledge in addiction
medicine (Mean = 33.65 (pre-test) vs. 45.53 (post-test), p <0.001). The most and the least
improved areas were Relapse Prevention (Mean difference [M] = 1.63; Standard Deviation [SD]
= 2.63; p < 0.0001) and Biology of Substance Use Disorders (M = 0.85; SD = 1.87; P<0.0001),
respectively. The other areas improved in the following order (from highest to lowest): Opioid
use disorders, Safe prescribing, Signs and symptoms recognition, History-taking, Withdrawal
management, Nicotine use disorders, Substance use screening. In all areas, differences between
Pre- and Post-rotation scores were statistically significant (P<.0001). Linear regression revealed
no differences in self-rated knowledge scores as a result of different rotation lengths (p>.05).
Differences between medical learners. A linear regression of learner scores revealed
that medical students self-reported significantly greater knowledge benefits than the other groups
of learners on four out of nine competencies assessed. These included Substance use screening
(estimated mean difference [MD] = 0.74 [95% CI 0.19, 1.29], p = 0.009), Withdrawal
management (MD = 0.66 [95% CI 0.08, 1.24], p = 0.027), Opioid use disorders (MD = 0.70
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[95% CI = 0.14, 1.27], p = 0.015), and Safe prescribing (MD = 0.64 [95% CI 0.02, 1.26], p =
0.044), and corresponded to an overall significant difference in knowledge gains between
medical students and other groups (MD = 4.43 [95% CI = 0.76 - 8.09], p<.05).
In two of the four areas with significant differences -safe prescribing and opioid use
disorder- medical students scored lower versus other types of learners at baseline (Safety:
estimated MD = -0.57 [95% CI = -1.12 - -0.02], P = 0.043; Opioid: estimated MD = -0.54 [95%
CI = -1.02 - -0.05], P = 0.032). No other significant differences were observed between different
learner types or physician specialties.

Qualitative analysis
A purposefully selected sample of 18 trainees (i.e., medical students [n=6], residents [n=4],
clinical / research fellows [n=6], and visiting scholars [n=2]) participated in qualitative
interviews that elicited feedback on the rotation. Interview transcripts were organised into three
key themes reflecting trainees’ experiences and learning throughout the rotation: (i)
Examination, Identification and Diagnosis, (ii) Treatment and Care, and (iii) Research
experience.
Examination, Identification and Diagnosis. Consistent with our quantitative findings,
participants reported overall improvements in recognition and diagnosis of SUD following the
rotation. As well, in line with the elective’s vision, these improvements were a direct result of the
opportunities for experiential learning:
“I’ve become more comfortable, especially with alcohol, in the different diagnosis
of people who use alcohol… there’s differences between a mild, moderate and
severe and… I can tell the difference between the three of them whereas before

10

[the rotation] it was just an academic understanding” (Participant #37, Clinical
Fellow)
Throughout the rotation, participants had the opportunity to work closely with
experienced addiction medicine specialists on the AMCT. Improved recognition of less common
conditions appeared to be more a result of hearing the reasoning of experienced staff, rather than
silently shadowing specialists, watching examinations, or both:
“one staff… he diagnosed a PCP overdose which I’ve never seen before based on
some subtle observations about the way this young person was moving. I mean a
lot of the good learning happens by listening to the reasoning process of someone
who’s more experienced than you” (Participant #25, Resident)
Treatment and Care. Corresponding with our quantitative findings, interviewees
reported improvements in their knowledge pertaining to relapse prevention, an improvement
specifically associated with plans to change behaviour in practice:
“I wasn’t even aware there were medications, besides Antabuse, to use for alcohol
[use disorders], and now that I’ve not only become aware of it, but I’ve seen the
medications working in people, that will definitely become a part of my practice
going forward” (Participant #37, Clinical Fellow).
“Like [one staff] would be kind but also firm so … [the patient would] be like ‘I tried to
stop using but then I used again last week.’ And he’d say ‘well why?’ and usually if I
asked that question [the patient would] be like ‘I don’t know’. But he would just say
‘come on, come on man,’ … people would realize he’s not judging them but he’s really
keeping them accountable. And then these people that I had just written off as kind of
invalids to be honest would come up and say all this totally insightful stuff … that was a
real insight for me … that’s again where I can use change talk to work with [patients]
wherever they’re at” (Participant #28, Clinical Fellow)
Research experience. Participants who opted to take part in the immersive research
training, which was offered as part of the elective, reported an overall greater ability to carry out
a research project:
“on the research side, I definitely feel more competent in how a research question
is formulated and how one would go about trying to answer it. On the qualitative
side, previously, I wasn’t really sure how you would collate that much data and be

11

able to find meaningful themes and it was really helpful to see how that was
worked out” (Participant #50, medical student)
However, improvements appeared to be focused on identification of meaningful
opportunities for practice-oriented research, and on formulation of research questions, rather than
study design or manuscript production:
“it’s heightened my awareness of opportunities for research, if they’re people
talking about a program change, or something like that, that’s a perfect example
to see if things work better or not” (Participant #2, Research fellow)
Differences between medical learners. The observed differences between knowledge acquired
by medical students versus other learners in survey results were also present in the interviews,
described as a product of their early stage of medical education:
“learning about the medicinal supports for substance abuse issues and addiction
and obviously I can’t do any of that yet but I hadn’t even thought about it really
other than I know medications existed” (Participant #47, medical student)

Overall, at the end of the elective, fellow and resident interviews elaborated on increasing
knowledge, while medical students reported increasing knowledge but still feeling that there was
much more to learn:
“I feel almost like it’s a little bit above my level just right now because I am just
learning how to do basic medicine. One day, I think it will be very useful”
(Participant #17, medical student)
DISCUSSION
We found that medical trainees report higher levels of knowledge in addiction medicine
following a month-long elective with a team of addiction consultants based in a hospital. All
self-assessed competencies improved significantly. A 91% follow-up rate was achieved (142 of
156) post rotation, suggesting that hands-on experiential training in addiction medicine can be

12

feasibly evaluated among medical students, residents and emerging physicians. In qualitative
interviews, it was observed that experiential learning played an important role in participants’
learning, with experienced staff sharing reasoning for their clinical decisions being particularly
beneficial. Relapse prevention –both through pharmaceutical and psychosocial therapies– was
also reported to be significantly improved as a result of the rotation. These experiences appeared
to demonstrate the use of unfamiliar treatments and techniques in practice, and were associated
with reports of integrating new knowledge into the future clinical practice of trainees. Finally,
although the experience of authoring a research article was reported to be generally beneficial,
knowledge gains reported by learners focused heavily around the research process and idea
formulation, rather than study implementation or analysis.
An important implication of this analysis for healthcare policy is that although hands-on
training in addiction medicine tends to be overlooked in medical education, both emerging and
established physicians appear to be responsive to this training, as previously reported by others.

15,24

Providing this type of experiential learning in a hospital may be an unusual component in the
education of healthcare providers, but our findings appear to support the conclusion that it would
8

be favourably accepted.
Overall, medical students appear to feel that they benefit most from this intervention
compared to other types of learners, as suggested by significant differences in self-assessed
knowledge acquired on four out of nine competencies assessed (Substance use screening,
Withdrawal management, Opioid use disorders, and Safe prescribing). However, linear
regression of pre-rotation scores revealed significant differences in self-assessed baseline
knowledge of medical students and other trainees in two of these areas (Safe prescribing and
Opioid use disorder). As well, in qualitative interviews medical students reported feeling that

13

they still had much more to learn, suggesting that these findings may be a product of the earlier
educational stage of medical students participating in the rotation. In future evaluations, it may
therefore be beneficial to use methods that are tailored to each level of training to assess the
relative benefits of these programs. In targeting specifically medical students, addiction medicine
training may ultimately reach the broadest range of medical fields and influence the likelihood of
undertaking additional training in addiction medicine. Indeed, focusing addiction medicine
electives on medical students may also aid in training future health professionals who may have
not independently sought out these educational opportunities at a later time. As SUDs are not
limited to a single field of medicine, spanning primary care, internal medicine, pain treatment,
and more, focusing education on an earlier stage of training may ultimately allow for more
effective identification and treatment in a broader range of contexts. In light of the pressing need
for improved knowledge of SUDs in healthcare settings, all learner types should be targeted for
5-7

training in addiction medicine; however, our study findings suggest that medical school is the
optimal time to introduce this type of training.
We acknowledge several limitations that may limit generalizability of these findings.
First, the self-assessment tool captures only self-perceived competency in a certain area, and may
not accurately reflect a change in knowledge or behaviour. In order to make more robust
statements regarding the efficacy of particular learning experiences and programs, this tool must
be validated by objective measures of learning and professional clinical practice in future
research. Second, inclusion of learners from a single location may have introduced bias into the
25

observation. Third, the self-selection of trainees for the elective with the St. Paul’s hospital team
may mean that study participants were more likely to have a higher level of interest or
experience or both. It is indeed likely that clinicians who seek specialised training are more

14

prone to have positive attitudes towards, and more learning experience with, people who have
SUDs. Fifth, although there was a clear increase in self-assessed knowledge among participants,
26

we did not capture a corresponding change in provider behaviour following the rotation. Still, an
indication of such change was present in the qualitative interviews that allowed triangulation of
our survey data. Finally, it may be difficult to recreate this program in other settings, which may
lack the resources and staff necessary to provide such a multidisciplinary educational
opportunity. Nevertheless, this study provides a sample structure and curriculum for expansion
of similar programs to novel contexts, as well as demonstrates the feasibility and efficacy of a
hospital-based rotation in addiction medicine for all types of medical learners.
Future research should examine whether there are differences in knowledge gained by
medical students who voluntarily opt into versus mandatorily take part in addiction medicine
electives, as well as the retention and long-term effects of this training following specialization
in other medical fields. Future studies should also examine whether increased knowledge after
hospital-based electives translates into changes in provider behaviour and patient outcomes,
using control groups of learners who receive no hands-on experiential training, or who undergo
rotations in other settings.
In sum, an elective with a hospital-based Addiction Medicine Consult Team appears to
substantially improve medical trainees’ knowledge, with medical students appearing to receive
the greatest self-assessed benefits. Further evaluation and expansion of addiction medicine
education and training is warranted to develop the next generation of skilled addiction care
providers.

15
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TABLE 1. Characteristics of the study participants who completed both the pre- and postrotation surveys and who had available demographic data (n=88)
Characteristic

n (%)
88 (62.0)

Age (median years, IQR*)

29 (27-31)

Length of rotation (median days, IQR)

14 (12-26)

Type of Medical Trainee
Medical student
Resident
Addiction Medicine Fellows / Enhanced Skills Learners

45 (51.1)
34 (38.6)
9 (10.2)

Specialty (for non-medical students)
Emergency medicine
Family Medicine
Internal Medicine
Psychiatry
Public Health &Prevention
Unknown
Addiction Medicine Nursing
Province of origin (with data available)
British Columbia
Ontario
Nova Scotia
Manitoba
Newfoundland
Quebec
International

n = 43 (30.3)
1 (2.3)
14 (32.6)
6 (14.0)
8 (18.6)
1 (2.3)
12 (27.9)
1 (2.3)
n n= =5643(39.4)
291 (51.8)
(2.3)
1614(28.6)
(32.6)
2 6(3.6)
(14.0)
1 8(1.8)
(18.6)
4 1(7.1)
(2.3)
2 12
(3.6)
(27.9)
2 1(3.6)
(2.3)

*IQR= inter quartile range
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TABLE 2. Self-assessment of knowledge in addiction medicine among trainees with matched
pre and post test scores undergoing an addiction medicine rotation, with p-values, stratified
by competency before and after rotation (n=142).
Competency

Before mean

After mean

Mean difference
M (SD)

Substance use screening
History taking
Signs and symptoms examining
Treating withdrawal
Relapse prevention
Nicotine use disorders
Opioid use disorders
Safe prescribing
Biology of substance use
disorders

4.06
4.00
3.70
3.63
3.41
3.85
3.65
3.47

5.20
5.33
5.12
4.85
5.04
5.06
5.25
4.94

1.15 (1.84)
1.33 (2.15)
1.42 (1.93)
1.23 (2.05)
1.63 (2.63)
1.20 (2.02)
1.60 (2.28)
1.47 (2.48)

3.88

4.73

0.85 (1.86)

TOTAL

33.65

45.53

11.87 (17.0)

§

***
***
***
***
***
***
***
***

***

***

Please see Klimas et al (2017) for full details of competencies assessed.
P-value < 0.0001;
Each competency was measured with a Likert-type scale, ranging from 1 (strongly disagree) – 7
(strongly agree), total possible score range: 9–63.
§

12

***
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TABLE 3. Linear regression of learner characteristics and scores of self-assessed knowledge
before and after rotation by competency, parameter estimates (95% Confidence Intervals) and pvalues (n = 88).
Competency

Age
(per year older)
n=88

§

Length of rotation Type of learner
Specialty of learner
(per day longer) (Medical students (Family medicine vs.
n=88
vs. all others) n=88
others) n=31

Substance
use screening

-0.02 (-0.06, 0.02) -0.01 (-0.05, 0.02)
0.372
0.494

0.74 (0.19, 1.29)
0.009**

0.35 (-0.86, 1.56)
0.559

History
taking

-0.01 (-0.05, 0.04) 0.002 (-0.03, 0.04)
0.721
0.929

0.50 (-0.06, 1.06)
0.081

0.20 (-0.82, 1.22)
0.690

Signs and
symptoms

-0.02 (-0.06, 0.02) -0.003 (-0.04, 0.03)
0.348
0.838

0.36 (-0.16, 0.88)
0.172

0.98 (-0.01, 1.98)
0.052

Withdrawal
management

-0.02 (-0.06, 0.03) -0.009 (-0.05, 0.03)
0.491
0.648

0.66 (0.08, 1.24)
0.027*

0.06 (-1.06, 1.18)
0.914

Relapse
prevention

0.03 (-0.02, 0.07) 0.007 (-0.03, 0.05)
0.253
0.709

0.33 (-0.29, 0.94)
0.291

0.65 (-0.50, 1.79)
0.258

Nicotine use
disorders

-0.03 (-0.07, 0.02) -0.01 (-0.05, 0.02)
0.220
0.441

0.34 (-0.24, 0.93)
0.247

-0.23 (-1.21, 0.75)
0.634

Opioid use
disorders

-0.03 (-0.08, 0.01) -0.01 (-0.05, 0.02)
0.126
0.444

0.70 (0.14, 1.27)
0.015*

0.78 (-0.23, 1.79)
0.125

Safe
prescribing

-0.01 (-0.06, 0.04) -0.02 (-0.06, 0.02)
0.651
0.271

0.64 (0.02, 1.26)
0.044*

0.64 (-0.45, 1.72)
0.240

Biology of
substance use
disorders

0.01 (-0.03, 0.05) 0.03 (-0.01, 0.06)
0.610
0.106

0.16 (-0.40, 0.71)
0.580

0.03 (-0.84, 0.89)
0.952

TOTAL

-0.10 (-0.38, 0.20)
0.504

4.43 (0.76, 8.09)
0.018*

3.45 (-3.76, 10.67)
0.336

-0.04 (-0.27, 0.20)
0.756

Please see Klimas et al (2017) for full details of competencies assessed.
We report p values for all eligible trainees with socio-demographic data and matched pre and post test
scores. < 0.01; <0.05
§

12

**

*
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