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Abstract
Purpose—To prepare to develop a medical school curriculum on substance abuse disorders
(SAD), the authors conducted a review of the quality of the sparse published literature.

Method—The authors searched MEDLINE (1950–December 2008), Web of Science, PsycINFO,
and PubMed to identify all studies of SAD interventions targeted toward undergraduate medical
students. Of the 1,084 studies identified initially, 31 reported sufficient data to allow the authors to
evaluate quality using Medical Education Research Study Quality Instrument (MERSQI) scores.
The authors also determined the impact of the studies by considering three-year citation rate and
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journal impact factor. A detailed review of the literature provided data on contact hours and
intervention content.

Results—The three-rater intra-class correlation coefficient (ICC) for total MERSQI score was
0.82 (95% confidence interval: 0.70–0.90). The mean MERSQI score was 10.42 of a possible 18
(SD 2.59; range: 6.33–14.83). MERSQI scores were higher for more recently published studies
and correlated with three-year citation rate but not impact factor. The mean contact time for 26
studies was 29.25 hours (range: 0.83–200 hours).

Conclusions—The literature provides a variety of educational methods to train medical students
in SAD detection and intervention skills. This literature is of variable quality and provides limited
guidance for development of curricula and medical education policy. Better methods of
curriculum evaluation and publication guidelines would help ensure this literature has a positive
impact on educational practice and public health.

Alcohol- and drug-related disorders are major preventable and treatable personal and public
health problems. In the United States alone, drug abuse is responsible each year for more
than 25,000 deaths and $100 billion in total economic costs.1–3 Physicians are often
substance abusers’ first contact with the health care system, and substance abuse disorders
(SAD) have been estimated to be as common as hypertension among patients in primary
care practices.4 Therefore, if physicians and other health care providers were to be
appropriately trained in the detection of and initial interventions for problem substance use,
they could have an important impact on the treatment of SAD.

The Licensing Committee on Medical Education (LCME), the accreditation body for
medical schools’ undergraduate programs, and the Association of American Medical
Colleges have recognized this issue by including design of SA curricula among their 31 “hot
topics.”5 Expert panels, including one sponsored by the White House, have made explicit
recommendations for medical student education, emphasizing the growing evidence to
support the argument that all health care providers should demonstrate competence in SAD
screening, brief intervention, and referral for treatment.6,7 Despite the building consensus,
undergraduate medical education concerning substance abuse (SA) is woefully sparse.
Further, the existing literature describing such SA curricula has been criticized for its lack of
systematic assessment data to support specific educational approaches.8

The quality of medical education research in general has been widely criticized,9–13 and
researchers have attempted to objectively and systematically measure the methodological
quality of published studies. In response to this challenge, Reed et al14 recently developed
the Medical Education Research Study Quality Instrument (MERSQI), a reliable and
validated instrument which provides a standardized framework for assessing published
reports of medical education research. Higher MERSQI scores have been shown to be
predictive of editorial decisions and are associated with studies with external funding; higher
expert quality scoring, three-year citation rates, and journal impact factors; and the number
of previous medical education publications by the first author.14,15

As we prepared to develop a model medical school curriculum on SA, we sought to identify
what works by surveying and evaluating the quality of the literature. In this study, we report
MERSQI scoring of the existing literature on undergraduate medical education in SA,
specifically alcohol and drug abuse, discuss general trends, and make recommendations
based on this review.
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Method
Identifying the literature

In January 2009, the first author (D.K.) systematically searched MEDLINE (1950–
December 2008) using OVID, PsycINFO, and PubMed to identify articles concerning
undergraduate medical education on SA issues. With the help of medical librarians at the
New York University School of Medicine, she searched the following pairs of keywords:
substance-related disorders AND medical education (undergraduate medical education),
substance-related disorders AND curriculum, alcoholism AND medical education
(undergraduate medical education), and alcoholism AND curriculum. We decided to
exclude tobacco from the MeSH terms of “substance-related disorders,” because there was a
recently published, comprehensive review of tobacco intervention training.16

These keyword searches yielded 193, 474, 161, and 256 studies, respectively, for a total of
1,084 studies. By reviewing study titles for mention of relevant terms (e.g., medical
students, substance abuse, clerkship, intervention, evaluation) and then reviewing their
abstracts, D.K. eliminated 1,034 studies. Further restricting the remaining 50 studies to those
that involved interventions or evaluations related to medical students’ competence in SAD
or alcoholism (but not tobacco) resulted in 37 studies. Two authors (D.K. and A.K.)
eliminated 6 more papers because they offered insufficient data to determine MERSQI
scores, leaving us with 31 studies for this review.

MERSQI scoring of the literature
The MERSQI assesses the quality of published medical education research reports on 10
items in six domains: study design, sampling method (number of institutions involved and
response rate), type of data, validity of evaluation instrument, data analysis, and outcomes
(see Table 1). In each domain, the maximum score is 3; the total possible MERSQI score for
any study is 18, with a range of 5–18, with higher scores reflecting more rigorous study
designs and valid outcome measures.

Before using the MERSQI in this study, two authors (D.K., A.K.) reviewed its correct
application with Darcy A. Reed, MD, MPH, the author of the measure, on 5 randomly
selected studies from our set of 31 in April 2009. Then, three other raters (A.T., E.G., J.L.),
working independently, practiced using the MERSQI on three studies from the tobacco
curriculum literature and reviewed their scoring with A.K. and D.K. to clarify the meaning
of each item in the scoring schema and improve consistency among all five raters.

Each of the 31 studies in our set was rated by four authors using the MERSQI. First, D.K.
and A.K. scored the studies independently. They discussed their ratings in depth and
documented their decisions about applying MERSQI coding in a written MERSQI scoring
manual they provided to the other raters as a training reference. Because of this highly
integrated process, they decided to report their final MERSQI scores as one average score.
Next, each article was scored by two of the other three raters (J.L., A.T., E.G.), using the
MERSQI scoring manual. The raters’ scores (three effective raters: 1. A.K. and D.K., scores
averaged; 2. E.G.; 3. either A.T or J.L.) were used to calculate intra-class correlation
coefficients (ICC) to determine inter-rater reliability. Each study was scored at the highest
possible level for each of the 10 MERSQI items, as per the published protocol.14 The ICC
for total MERSQI score was 0.82 (95% confidence interval [CI]: 0.70–0.90).

Determining citation rates, impact factors, and correlations with MERSQI score
The first author (D.K.) used ISI Web of Knowledge to determine the three-year citation rate
for each study: she looked up the article and then manually counted the number of citations
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for up to three years after the publication date. She used Journal Citation Reports to identify
the impact factor of the journal in which the study was published.17 Spearman’s ranked
correlation coefficient (ρ) was calculated to assess the relationship between ranked variables
using SPSS version 18 (SPSS Inc., Chicago, Illinois).

Determining contact hours and content
The first author (D.K.) conducted a detailed review of the 31 studies, comparing curriculum
descriptions and instructional techniques to make best estimates of the contact hours per
student (defined as number of hours devoted to lectures, Web-based activities, seminars, and
clinical activities), as well as the interventions and content included in the curriculum.

Results
MERSQI scores

Table 1 summarizes the MERSQI scores for the 31 studies by item and domain. The mean
total MERSQI score was 10.42 (range: 6.33–14.83) Appendix 1 presents a detailed review
of the 31 studies, ordered from highest to lowest MERSQI score.

Citation rates and impact factors
The mean three-year citation rate for the 26 studies indexed in the ISI Web of Knowledge
was 1.46 (range: 0–5). The mean journal impact factor for the 17 articles indexed in the Web
of Knowledge was 2.83 (range: 0.825–9.127).

Study participants, contact hours, and focus of interventions
The participants in the 31 studies detailed in Appendix 1 included first-year to fifth-year
medical students in the United States (23 or 74.1% of the studies), Australia (5 or 16.1%),
Canada (2 or 6.5%), and Sweden (1 or 3.2%). Eleven (35.5%) of the studies involved
preclinical medical students (years 1 and 2), 17 (54.8%) involved clinical medical students
(years 3, 4, and 5), 2 (6.5%) involved both preclinical and clinical medical students, and 1
(3.2%) did not report these data. Nine (29.0%) of the studies focused on alcohol abuse
curricula, 4 (12.9%) studied illicit drug use curricula (e.g., marijuana, cocaine, heroin), and
18 (58.1%) included both. SA during pregnancy was the focus of 2 (6.5%) of the curricula
studied. Among the 26 studies reporting contact hours, the mean was 29.25 hours (range:
0.83–200 hours). Twenty-five (80.6%) of the studies included specific information on the
content of the curriculum (see “Competencies addressed” in Appendix 1).

Correlations with MERSQI score
MERSQI score was correlated with more recent year of publication (ρ = 0.35, P = .05) and
three-year citation rate (ρ = 0.49, P = .01), suggesting improvement of the literature over
time. It was not correlated with journal impact factor. In addition, there was no statistically
significant relationship between the MERSQI score and the number of contact hours in the
curriculum or whether the study contained specific information on the content of the
curriculum.

Studies with the highest and lowest MERSQI scores
The study with the highest MERSQI score18 demonstrated that third- and fourth-year
medical students who participated in a three-hour workshop on problem drinking and
alcohol dependence demonstrated better skills at assessing and managing a patient with
problem alcohol use than did students in the control group. Four months later, they
maintained more positive attitudes, higher self-efficacy, and greater knowledge concerning
the issue than did the control-group students.18 The study earned a high MERSQI score
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because it was a multiple-institution, randomized controlled trial that assessed skills-
performance outcomes and had a high response rate. The study with the lowest MERSQI
score19 reported, without comparison to a control group, an increase in third-year medical
students’ knowledge and an improvement in their attitudes toward drug abusers following
one day at a local methadone maintenance clinic, where students attended seminars and
interviewed patients.

Study interventions and outcomes
While all 31 studies claimed to show improvement in educational outcomes, 8 (25.8%) only
assessed students after they completed the curriculum, 11 (35.5%) showed improvement of
outcomes from baseline to postintervention, and 4 (13%) found different types of
instructional strategies to be equally effective. The majority of studies conducted outcome
assessment immediately following students’ participation in the curriculum or within an
unspecified timeframe during a clinical clerkship. A variety of assessment tools were used.
Detailed information on each study is provided in Appendix 1.

Discussion
The literature shows that teaching medical students about alcohol and drug abuse can
improve their knowledge, skills, and self-efficacy in the short term (i.e., four months).
Although medical educators around the world are developing ways to teach this material,
there is little evidence available to support one teaching method over another and there is no
evidence regarding long-term retention of knowledge or skills. There has been a call for
longitudinal follow-up studies to determine whether long-term practice is affected, but there
is little momentum, and few resources are available for such costly endeavors.11,20

We found that the medical education literature on teaching students about SAD, like other
medical education literature, has improved over time as suggested by the positive correlation
between higher MERSQI score and year of publication. This trend may be attributed to the
increasing attention being paid to building a rigorous evidence base for medical education
practice and policy and the development of medical education research as a discipline.21–23

The correlation of the quality of the literature (MERSQI score) with the three-year citation
rate, not the journal impact factor, may reflect the emerging nature of the work.

In this study, we found the MERSQI to be a useful tool to measure the quality of medical
education research. By ensuring that raters were carefully trained, we obtained good inter-
rater reliability and produced scores similar in range to those reported by the instrument
developers, suggesting that the MERSQI is applicable across various types of medical
education literature.14 Of note, however, is a limitation: the MERSQI does not account for
whether the study reports immediate postcurriculum outcomes evaluating short-term recall
versus outcomes measured at some temporal distance from the educational intervention that
would indicate more enduring retention of learning. Five of the 31 studies measured longer-
term outcomes.17,24–27

Guidance for instructional design
While we had hoped to identify compelling evidence supporting certain instructional
approaches over others, the inconsistent reporting in the published literature prevented us
from determining the best methods for ensuring that medical students will be able to
effectively identify and intervene with patients struggling with SAD. Although further work
is needed, a few of our specific findings are consistent with general educational principles
and theory, and therefore can provide guidance for curriculum development.
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Of the six studies that compared types of instructional strategies,28–33 four showed the
different interventions to be equally effective in improving short-term outcomes.28–31 In
general, the literature showed the more effective modalities to be active and experiential,
such as structured role-play with standardized patients who function as instructors. This
finding is consistent with the related medical-education literature about tobacco, which
suggests that the most effective curricula emphasize active practice of skills over passive
instructional methods.16

In addition, despite lack of comparison groups in some studies, we found evidence that:

• Teaching interventions for medical students rotating on an obstetrics–gynecology
clerkship can improve their comfort levels and attitudes toward pregnant women
with SAD, a particularly important group to identify for treatment.34

• Intensely immersive treatment program experiences (e.g., one week spent
participating in a range of activities at a drug and alcohol treatment program) seem
specifically to improve regard for patients with alcoholism and SAD, which is an
important component of providing effective care to this population.35

• Computer-assisted courses, which are relevant and practical, can efficiently
augment third-year medical students’ knowledge and motivation for further
learning about SAD. This instructional strategy is easy to scale up to large numbers
of learners, which increases its educational impact.33

Tools for evaluation of curricular effectiveness
Tools used to evaluate the SA interventions ranged from student satisfaction, which was
uniformly high—and uninformative—to behavioral measures, such as those used in SP
encounters, which were more likely to discriminate among students. Six studies used
standardized outcome measures:25,34–38 the Substance Abuse Attitude Survey (SAAS),39 the
Medical Condition Regard Scale (MCRS),40 and/or National Board of Medical Examiners
(NBME) scores. More work needs to be done to establish the reliability, validity, and
feasibility of these instruments and to develop high-quality measures of clinical skills
critical to the identification and treatment of SAD.

Recommendations for future research
Although MERSQI scores are a useful way to quantify the level of rigor and methodological
characteristics of published studies, they do not describe the nature of study interventions.
To move the field of SA medical education forward, both state-of-the-art curriculum and
rigorous evaluation must be employed and disseminated so innovations that prove successful
in one setting can be replicated at other institutions, with positive results. Based on this
review, we offer the following recommendations for enhancing the evidence base in SA–
focused medical education:

1. Researchers should conduct multi-institutional, controlled trials of educational
strategies. While it is clear that interventions temporarily increase students’
knowledge, best educational practices will never be clear unless studies are
conducted with appropriate comparison groups. Although such study designs are
difficult and expensive, the information gained would be widely applicable.

2. Researchers should derive evaluation methods from the desired patient-level
outcomes. Such outcomes include effective screening, skillful brief intervention,
and appropriate and timely referral for treatment. The field would benefit from the
creation and wide adoption of a set of standardized outcome measures of the
critical educational domains of knowledge (e.g., NBME exams), attitudes and
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beliefs (e.g. SAAS, MCRS), and skills (e.g., standardized patient scenarios and
checklists) that all physicians should demonstrate in this area.

3. Researchers should conduct long-term follow-up studies of at least one year. Such
studies are critical to evaluate the retention of skills, but they require adequate
funding for the infrastructure needed to conduct the long-term evaluation.

4. Researchers should ensure that they provide sufficient information to permit others
to evaluate and reproduce their curriculum or intervention. This may be a challenge
for authors who write one article about their work (few authors had more than one
study published on a single project) because they must balance providing detailed,
structured curriculum descriptions and describing evaluation methods and results.
Further, those medical education researchers who have multiple publications about
the same intervention would benefit from standards addressing how to identify their
other work, similar to the standards established for other research areas.41 In
addition, researchers would benefit from publication policies that impose structures
for curriculum descriptions and encourage linked publications. Finally, authors
could prevent loss of information by making detailed appendixes available to
interested readers.

Conclusions
SAD is an important health issue and there is obvious interest in educational interventions as
reflected in the volume of the publications, most of which do not provide enough evidence
for effectiveness to be useful to educators building curriculum. The challenge for
undergraduate medical educators is clear: Medical educators must define, design,
implement, and evaluate curricula to ensure that all medical school graduates, across
disciplines and specialties, have the basic skills they require to address SAD in their
patients. Institutions and clinical disciplines need to collaborate on producing larger, richer,
and more rigorous evaluations of these interventions to ensure that they contribute
meaningfully to educational science and improve clinical outcomes.
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