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Abstract
Purpose
Doctors will increasingly encounter
opportunities to support obese patients
in lifestyle change efforts, but the extent
to which medical schools prepare their
students for this challenge is unknown.
Further, despite evidence indicating
theory-based techniques are effective in
facilitating patients’ behavioral changes,
the methods taught to medical students
and the means of content delivery
are unclear. The authors reviewed the
literature to investigate how effective
educational interventions are in
preparing medical students to facilitate
lifestyle changes with obese patients.
Method
The authors systematically searched
Excerpta Medica (EMBASE), PsycINFO,

O
besity directly contributes to common
long-term illnesses including type 2
diabetes, some cancers, and cardiovascular
disease.1,2 In 2008, one in nine adults
worldwide were considered obese (defined
Ms. Chisholm is a doctoral student, School of
Psychological Sciences, University of Manchester,
Manchester, United Kingdom.
Dr. Hart is lecturer, Manchester Medical School,
University of Manchester, Manchester, United Kingdom.
Dr. Mann is professor emeritus, Division of Medical
Education, Dalhousie University, Halifax, Nova Scotia,
Canada.
Dr. Harkness is research fellow, School of Translational
Medicine, University of Manchester, Manchester,
United Kingdom.
Dr. Peters is senior lecturer, School of Psychological
Sciences, University of Manchester, Manchester,
United Kingdom.
Correspondence should be addressed to
Ms. Chisholm, Coupland Building 1, School of
Psychological Sciences, University of Manchester,
Oxford Road, Manchester, M13 9PL, United
Kingdom; telephone: 0161-3061751; e-mail: Anna.
Chisholm@manchester.ac.uk.
Acad Med. 2012;87:1–12.
First published online
doi: 10.1097/ACM.0b013e3182580648

Academic Medicine, Vol. 87, No. 7 / July 2012

MEDLINE, and Scopus for educational
interventions on obesity management
for medical students published in
English between January 1990 and
November 2010 and matching PICOS
(Population, Interventions, Comparators,
Outcomes, Study design) inclusion
criteria.

described behavior management
strategies. Despite positive reported
outcomes regarding intervention
evaluations, procedures to control for
bias were infrequently reported, and
conclusions were often unsupported
by evidence.

Results
Results of a narrative synthesis
are presented. Of 1,680 studies
initially identified, 36 (2%) full-text
articles were reviewed, and 12
(1%) were included in the final
dataset. Eleven (92%) of these
studies had quantitative designs;
of these, 7 (64%) did not include
control groups. Nine (75%) of the 12
studies were atheoretical, and 4 (33%)

Conclusions
Evidence from this systematic review
revealed data highly susceptible to
bias; thus, intervention efficacy could
not be determined. Additionally,
evidence-based strategies to support
patients’ obesity-related behavior
changes were not applied to these
studies, and thus it remains unknown
how best to equip medical students
for this task.

as having a body mass index [BMI] ≥ 30
kg/m2).3 Obesity, which has been labeled a
global epidemic,4–6 also leads to escalating
financial consequences and increasing
workloads for health care systems. Each
year, one-sixth of the U.S. health care
budget (approximately $168 billion or £110
billion)7 and $6.6 billion or £4.2 billion in
the United Kingdom8 is spent on illnesses
caused by obesity. Because initiatives to
combat obesity are urgently needed in most
countries,3 it is crucial to identify the most
effective methods of obesity management,
particularly those to which health care
systems can make contributions.

relationship.13 Traditional knowledgeenhancing approaches within health care
(in which patients are provided with only
generic risk information) have been shown
to be less successful in eliciting lifestyle
changes than are methods that address
specific determinants of patients’ behavior
defined within theoretical frameworks.1,14–16
Because the latter approach allows tested,
targetable factors to be identified,17 health
care governing bodies are increasingly
recognizing that health-related behavior
change interventions should be based on
relevant theories.18,19

This article’s focus is on the prevention
and control of obesity through behavioral
management approaches (e.g., changes in
diet and activity)1,9 rather than alternative
methods (e.g., pharmacological or surgical
interventions). Making sustained changes
to obesity-related behavior is a notoriously
difficult task, and success is influenced by
various epidemiological and psychological
factors.10–12 Addi-tionally, obesity is a
socially sensitive subject with the potential
to damage the patient–practitioner

Progress in the area of theory-based
behavior change derives from a recently
developed taxonomy that encompasses
motivation, action, and organization
theories20 and associated effective
behavior change techniques (e.g.,
motivational interviewing [MI], goal
setting, and stress management).17
Thus, there is opportunity to develop
educational interventions targeting
these techniques; some efforts to do so
have been successful, particularly with
regard to training medical professionals
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to use MI without increasing overall
consultation times.21,22
Opportunities to discuss lifestyle
changes are often missed, however.23,24
It is well documented that clinicians
feel unconfident, unskilled, and
uncertain about their specific roles and
responsibilities in addressing behavior
change with obese patients.1,13,25–27
Research nonetheless suggests that
patients want their doctors to take a more
active role in encouraging them to change
their diet and physical activity patterns,28
and clinical guidelines recommend that
physicians tackle obesity with patients
through implementing tailored plans
and exploring barriers to change.29
Moreover, even though lifestyle change
discussions are most effective when
they are theory based,30,31 this approach
is not yet used regularly in medical
practice.32 Because medical education
ultimately affects the quality of patient
care and patient outcomes,33 educators
should consider how medical students
are being prepared for the complex and
increasingly common task of discussing
behavior management strategies with
obese patients.
Within the United Kingdom, Tomorrow’s
Doctors (2009)34 stipulates that, as
scholars and scientists, medical school
graduates should be able to “discuss
psychological aspects of behavioral
change and treatment compliance”
(section 9e) and, as practitioners, to
“communicate appropriately in difficult
circumstances, such as when breaking
bad news, and when discussing sensitive
issues such as alcohol consumption,
smoking or obesity” (section 15d).
Researchers also advocate training
medical students in “patient activation”
methods (such as MI), which stimulate
patients to take responsibility for their
own health, in order to create stronger
pathways between medical education and
meaningful patient outcomes.33
Yet, areas of medicine encompassing
obesity management (e.g., health
promotion/preventive care) are poorly
established within medical school
curricula.35–39 Although many medical
students view obesity management as an
important aspect of the physician’s role,
their knowledge and satisfaction with
associated education is significantly lower
than that reported by student dieticians.40
In one study, 60% of responding primary
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care physicians reported that they
had been provided with insufficient
knowledge to be able to address
unhealthy eating patterns with patients.41

In July 2010, one author (A.C.) conducted
preliminary searches for relevant studies
using key terms (e.g., obesity, medical
students) within medical and social science
databases. She refined these searches to
identify studies that included literature
reviews and searched the online Cochrane
Library database, but she found no
previously published systematic reviews
on obesity management education for
medical students.

electronic databases for relevant studies:
MEDLINE, Excerpta Medica (EMBASE),
PsycINFO, and Scopus. In line with
Centre for Reviews and Dissemination
(CRD) recommendations,44 we
developed our search strategy using
a PICOS (Population, Interventions,
Comparators, Outcomes, Study design)
format, which informed our search
terms and inclusion criteria. The selected
search terms were based on the target
population, interventions (educational
sessions for medical students addressing
obesity-related behaviors/conditions),
and outcomes (see List 1). We did not
include terms related to comparators
or study design because preliminary
searches indicated that relevant studies
would likely be omitted if interventions
lacked control or comparison groups;
thus, particular study designs would be
excluded from the review. We combined
search term sets (using AND) and
exploded all search terms using the
truncation ($) and key word advanced
search (article title, abstract, full text, and
caption text [.mp.]) functions. We also
set time frame limitations (publication
date of January 1990 through November
2010) in line with emerging calls in the
1990s45,46 by health care governing bodies
for the inclusion of health promotion
and related subjects in the undergraduate
medical curriculum. (The full search
strategy is available from the authors.)

Between July and November 2010, A.C.
systematically searched the following

Initially, A.C. selected studies for inclusion
by screening the titles and abstracts of all

Although these and other studies
suggest a paucity of obesity-related
education in medical schools,5 empirical
investigations have not identified the
extent to which current understanding of
how to support patients’ health-related
behavior changes42,43 is represented within
medical education, or what the most
effective educational methods may be.
We aimed to fill this gap by conducting a
systematic literature review to investigate
the following research question: How
effective are educational interventions in
preparing medical students to facilitate
lifestyle changes with obese patients?
Method

Search strategy

List 1
Terms Used Within Systematic Review Search Strategy*
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

medical education/ or medical student/ or medical school
obesity/ or obes$.mp.
weight gain/ or weight gain$.mp.
weight manag$.mp.
nutrition/ or nutrition$.mp.
diet/ or diet$.mp.
eating/ or eat$.mp.
physical activity/ or jog$/ or run$/ or walk$/
sedentary.mp.
diabet$.mp./ or diabetes mellitus
paediatric$.mp. or pediatric$.mp.
heart disease/ or cardiovascular$.mp.
knowledge$.mp.
confiden$.mp.
attitud$.mp.
intention$.mp.
performance$.mp.
skill$.mp.
2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12
13 or 14 or 15 or 16 or 17 or 18
1 and 19 and 20
limit 21 to (English language and yr=“1990-Current”)

*Search term key: $ = truncation; .mp. = searches title, abstract, full text, caption text; current = November 2010.
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Table 1
Inclusion and Exclusion Criteria for Systematic Review of the Literature on
Educational Interventions for Medical Students Targeting Obesity Management
Category

Inclusion criteria

Exclusion criteria

Population

• Medical school students
• Students may be school leavers or have obtained a university degree
prior to medical school entry
• Medical program may be any length
• Other participant groups may feature within the sample

• Medical trainees post medical school
• Qualified health care professionals
• Students of other health care professions
(e.g., dieticians, nurses)

Interventions

• Educational interventions with the following content explicitly related
to obesity:
 Obesity as a distinct topic
 Behaviors related to obesity/obesity management (e.g., exercise)
 Conditions related to obesity (e.g., diabetes)
• Educational interventions with the following content (deemed as
implicitly related to obesity):
 Increasing physical activity levels
 Decreasing fat/calorie intake
 Reducing body mass index (BMI)
 Weight loss

• Intervention topics unrelated to obesity
(e.g., malnutrition, general nutrition education)
• Educational interventions aiming to improve
students’ health only, with no explicit link to
improving patients’ health

Comparators

• Studies with or without control/comparison groups

• Not applicable

Outcomes

• Studies with at least one outcome measure and sufficient (quantitative
or qualitative) data to describe intervention effects

• Studies without any reported outcome data

Study design (and
study features)

•
•
•
•

• Insufficient detail to determine any study content

Any design (except studies without outcome measures)
English language only
Published 1990–2010
Published/conducted in any country

studies. Those with features not relevant
to the review, such as studies that did not
include medical students (e.g., samples of
nursing students) or that were not related
to obesity (e.g., malnutrition studies),
were excluded at this point. Studies with
titles/abstracts that presented ambiguous
information or did not indicate key details
(e.g., identity of the study population) were
included so that relevant studies would not
be missed. This process was carried out by
a single author because study selection was
intended to be overinclusive at this stage.
A.C. also checked reference lists manually
for additional relevant articles, contacted
study authors when full study details could
not be accessed, and removed duplicates.
She then assessed full texts of the remaining
articles for eligibility against full PICOS
inclusion/exclusion criteria (Table 1).
To ensure reliability, a second coder
(M.N.), who was not involved with
the study, independently repeated the
selection process using PICOS eligibility
criteria for all of the full-text articles
identified by A.C. Results from both
coders were compared; the calculated
interrater reliability statistics (Cohen
k = 0.89) demonstrated “almost perfect”
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agreement47 for selection of studies into
the final dataset.
Data extraction tools
We developed two tools to enable data
extraction: one to identify descriptive
data, the other to identify methodological
features to inform coder judgments about
the quality of the included studies. All
authors contributed to the development
of these tools through meeting regularly
to discuss design issues and subsequent
revisions. The preliminary searches
indicated that the tools should account
for quantitative and qualitative designs
as well as studies that did not have robust
experimental designs (e.g., those that
were not randomized controlled trials).
Hence, we drew relevant components
(such as study aim, design, and sample)
from existing extraction and quality
assessment tools used within health care
and public health research,44,48–51 rather
than using any one previously developed
tool. We did not, therefore, incorporate
redundant components that were not
relevant to studies within this review (e.g.,
blinding to participant group, which is
not applicable to studies with only one
participant group). Consultations with

experienced systematic review researchers
(E.H. and another independent researcher,
P.B.) further helped us determine which
components should be selected so that the
most salient information, relevant to the
aims of this review, would be collected.
The final versions of our data extraction
tools therefore incorporated the following
components: Tool 1, for descriptive data,
included study aim, sample, design,
intervention content, intervention
structure, outcome data, and conclusions.
Tool 2, for methodological features,
directed coders to evaluate the quality of
studies according to three criteria:
• Intervention transparency: A study
was deemed transparent if either the
educational content of the intervention
or the intervention evaluation
procedures were described within the
article. Where possible, coders noted
whether descriptions were sufficient
to allow for replication and compared
notes to reach consensus.
• Control for risk of bias: A study was
deemed to have attempted to control
for bias if it explicitly described
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measures to overcome potential
confounders (i.e., secular trends/
selection bias).
• Conclusions supported by sufficient
evidence: Conclusions were deemed
reliable if they were clearly described
and did not reach beyond data and if
the study design was robust. Coders
used descriptive data regarding study
designs to support these appraisals.
To test the tools’ suitability, three authors
(A.C., J.H., S.P.) piloted both tools on two
studies and then discussed and dealt with
arising queries as a group. For example,
piloting indicated that the presence/
absence of simple procedures to control
for risk of bias (obtaining baseline
measures, including control groups,
randomization) should be explicitly
coded for because some articles did not
mention them.
Data extraction
One author (A.C.) completed data
extraction using both tools for all articles
included in the final dataset. To reduce
risk of bias, her results were compared
with independent ratings completed by
three other research team members (J.H.,
K.M., S.P.), each of whom coded some
articles. Thus, all included studies were
second coded. Arising discrepancies were
resolved through discussion, with a third
team member acting as an arbitrator
when necessary.

Results

A total of 1,680 articles were initially
identified by searches and screened for
relevance to the research question. Of
these, 36 (2%) were reviewed against all
eligibility criteria, resulting in 12 articles
(1%) being selected for inclusion in the
final dataset (Figure 1).
We present a narrative synthesis of the data
because of the diversity of methodologies
and outcome measures used within
the 12 studies; this is in line with CRD
recommendations for systematic reviews
that are based on heterogeneous groups
of studies.44 Our findings lie within
four categories: study characteristics,
intervention structure and content,
intervention outcomes and reported results,
and risk of bias within studies.
Study characteristics
The 12 educational interventions that met
eligibility criteria37,38,52–61 were published in
a range of academic journals between 1993
and 2010 (6 [50%] within the last five
years of this range), and most (n = 9; 75%)
were conducted within the United States.
Demographic details of study samples
were often unreported; data on participant
gender were included in 6 (50%)52,53,55,57,58,61
(range = 29%–74% female), and ethnicity
was included in 2 (17%).54,57 One study
(8%) had a qualitative design,61 whereas
the other 11 (92%) employed the
following quantitative designs: controlled
trial (nonrandomized),53,54,56,57 before-and-

after study,38,58,59 or evaluation-only study
(no preintervention data obtained).37,52,55,60
Of these quantitative-design studies, 7
(64%) did not, therefore, include control
groups. Table 2 provides additional details
about study characteristics.
Intervention structure and content
Educational interventions on obesity
management varied widely in terms
of their timing within medical school
curricula (Table 2). Interventions
occurred within ambulatory care
blocks,37,38,53 preventive care modules,54,57
a first-year introductory course,59
a second-year clinical placement,55 a
third-year family medicine clerkship,60 a
fifth-year addiction medicine course,61 or
across four separate areas throughout the
medical school curriculum.56 Insufficient
reporting prevented us from identifying
this information in two studies (17%).52,58
Appendix 1 shows the variety of health
professionals involved in intervention
delivery (this was unclear in four studies
[33%]), as well as intervention durations
(estimated student contact time: median =
20.75 hours, range = 1–99.3 hours).
In terms of delivery, the inclusion
of didactic sessions was common to
most studies (n = 9; 75%)37,38,52–57,59;
other educational methods included
classroom-based learning, opportunities
to practice learned skills, assessment, selfmonitoring, and experiential learning.

Figure 1 Flowchart of systematic review study selection procedures. *The total number of
excluded studies is >24 because 10 studies were excluded for two reasons.

Whereas five studies (42%) were exclusively
related to educational interventions on
obesity and the behaviors that govern
it,55,56,58,60,61 others included education
on obesity-related illnesses such as
cardiovascular disease and diabetes.52,53,55,57
Seven studies (58%) addressed additional
health topics, such as smoking and
alcohol.37,38,52–54,57,59 Despite targeting obesity
as a distinct topic within interventions,
eight studies (67%) did not describe the
strategies provided to students to help
them tackle this issue with patients.52–58,61
Instead, these reports focused on how
interventions were delivered to students.
Interestingly, all four studies (33%) that we
deemed transparent regarding educational
content37,38,59,60 described MI techniques;
three (25%) explicitly stated that
educational content had been informed
by theory37,38,59 (i.e., transtheoretical model
of behavior change [TTM],62 health belief
model [HBM],63 and social cognitive theory
[SCT]64). All three of these studies included
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Table 2
Characteristics of 12 Studies on Obesity Management Educational Interventions for
Medical Students Published Between 1993 and 2010*

Source

Participants,
group: no.

Year at
medical
school

% Female Ethnicity (%)

Study design†

United Arab
Emirates

Intervention: 50

1

63%

NR

Evaluation-only study

Country
52

Barss et al, 2008

United States

Intervention: 53

3

NR

NR

Before-and-after study

53

United States

Intervention: 156

4

42%

NR

Controlled trial
(nonrandomized)

Control: 40

NR

37%

NR

54

United States

Intervention: 137

2

NR

White 54%

Control: 30

2

NR

NR

Intervention: 122

2

37%

NR

Evaluation-only study

Intervention: 130

1, 3, 4

NR

NR

Controlled trial
(nonrandomized)

Control: NR

2

NR

NR

Intervention: 207

1, 4

29%§

White 64.7%, black 6.8%,
Asian 16.4%, Hispanic
9.2%, other 2.9%§

Bell and Cole, 200838
Carson et al, 2002

Conroy et al, 2004

55

Endevelt et al, 2006

Israel

Controlled trial
(nonrandomized)

Hodgson, 2000

United States

Kashani et al, 199357

United States

Control: NR

4

NR

NR

Kolasa et al, 199958

United States

Intervention: 155

1, 3, 4

50%

NR

Before-and-after study

Moser and Stagnaro-Green,
200937

United States

Intervention: 150

3

NR

NR

Evaluation-only study

Poirier et al, 200459

United States

Intervention: 42

1

NR

NR

Before-and-after study

Rodríguez and Fornari,
200660

United States

Intervention: 18

3

NR

NR

Evaluation-only study

Schroder et al, 201061

New Zealand

Intervention: 72

5

74%

NR

Qualitative study

56

‡

Controlled trial
(nonrandomized)

* NR indicates that data were not reported within the article.
†
	 Evaluation-only study: Measures were administered after implementation only, and there were no baseline
measures and no control group; before-and-after study: measures were taken before and after intervention
implementation, and there was no control group; controlled trial (nonrandomized): measures were taken before
and after intervention implementation, and a control group was included, but participants were not randomly
assigned to groups; qualitative study: participant data were obtained following intervention implementation
and analyzed using qualitative methods only, and there was no control group.
‡
	 The pretest N value for the study was 130; the number of students in the sample receiving the intervention was
not clear.
§
	 Gender and ethnicity data for this study relate to the intervention group at year 1 of medical school, not at year
4, where demographics may have changed because of attrition (year 4, n = 94).

the TTM, whereas one study37 also used the
HBM and SCT to inform the intervention
content.
Intervention outcomes and reported
results
The 12 included studies targeted a wide
range of outcomes, which are detailed in
Appendix 2. Below, we summarize the
reported results of interventions by study
design. (The results of the qualitative
study61 are summarized in Appendix 2.)
Controlled trials (n = 4; 33%). Although
the four controlled trials53,54,56,57 evaluated
various changes in students’ knowledge,
confidence, attitudes, and clinical skills
as well as in their personal physiological

Academic Medicine, Vol. 87, No. 7 / July 2012

and psychosocial measures, few
statistically significant between-group
differences were identified. Evidence
was particularly limited for student
knowledge, confidence, and attitudes
(reported, respectively, in one,53 two,53,54
and no studies). Findings regarding
performance measures were similarly
limited: one study53 reported that,
after the intervention, students who
received the intervention’s education
sessions were no more likely to engage in
nutrition discussions with patients than
were students in the control group (P =
.067). Another study57 reported limited
improvements to students’ diets as well as
reduced physical activity levels after the
intervention.

Before-and-after studies (n = 3; 25%).
All three before-and-after studies38,58,59
reported significant postintervention
knowledge improvements (of MI and/
or the role of nutrition in cancer).
Some also reported statistically
significant improvements in confidence
(counseling patients),38,59 attitudes
(about physicians’ roles),58 and MI
skills.38 Students reported intentions
to change their approach with future
patients38 and to spend more time
counseling patients58 after interventions.
Students’ perceptions of the educational
interventions were generally positive,
and two studies reported high levels of
satisfaction.38,59

5
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Evaluation-only studies (n = 4; 33%). In
the four evaluation-only studies,37,52,55,60
self-report measures of knowledge
suggested increases in students’
understanding about obesity and
nutritional risk55 and the biopsychosocial
approach to patient care.37 Students
also reported improvements in their
counseling skills,37 general research
skills,60 and attitudes (being more open
to the topic of behavior change).37
Finally, students reported improvements
in diet and activity patterns (theirs52 or
their patients’60). Despite these generally
positive outcomes, students’ evaluations
of the educational interventions were
mixed.55,60
Risk of bias within studies
Coders’ appraisals of study quality were
in line with our three main criteria:
intervention transparency, control for
risk of bias, and conclusions supported by
sufficient evidence.
Intervention transparency. Four
studies (33%)37,38,55,59 included
descriptions of educational content
that we deemed sufficient to allow for
replication. In contrast, nine studies
(75%) provided methodological
descriptions that we judged would
allow for replication.37,52–55,57,59–61
Control for risk of bias. Although
seven studies (58%)38,53,54,56–59 made
attempts to control for risk of bias,
these efforts mainly involved baseline
measures or control groups. (Only four
studies [33%] included both baseline
measures and control groups).53,54,56,57
None of the studies used randomization
procedures or power calculations.
Validation procedures for outcome
measures were briefly described in five
studies (42%),38,53,55–57 and participant
response rates were below 50% for
some outcome measures in four studies
(33%).38,53,54,57
Conclusions supported by sufficient
evidence. We judged six studies
(50%)37,38,53,54,59,61 to have sufficiently
qualified conclusions with evidence in
the article. In evaluating the other six
studies,52,55–58,60 the coders noted that
conclusions were not clearly described, that
assumptions reached beyond the results,
and that the lack of control within studies
prevented the reporting of convincing
evidence to support conclusions. In
addition, only one study38 calculated

6

the effect sizes of significant differences
reported between participant groups.
Discussion

This systematic review of the literature
identified just 12 studies published
between 1990 and 2010 about educational
interventions for medical students that
addressed facilitating lifestyle changes
with obese patients. Our analysis of these
studies revealed numerous approaches to
designing and implementing education
in this area, with wide variations in terms
of how curricula were structured and
delivered (Appendix 1). None of the
studies compared approaches, however,
and thus the advantages or disadvantages
of delivery within particular contexts or
by certain individuals remain unclear.
Our findings correspond to previous
research indicating that education about
specific health behaviors (e.g., smoking,
physical activity) occurs infrequently
within medical education65,66 and that
general behavior change skills courses
often lack consistency and structure in
terms of their educational content.38,39
This, in addition to reports that frontline
medical professionals feel unskilled in
obesity management,13,40,41 suggests that
calls from governing bodies encouraging
integration of this topic into medical
practice and education have not been
met.29,34,39 Solving the problems related to
integrating relevant content into medical
curricula could be key to resolving this;
such problems may include a lack of
available subject experts, not assessing
students’ knowledge or skills in this area,
or existing perceptions of the topic (e.g.,
considering it a low-profile subject).5,67
One of our key findings from this review
was the lack of theory reported to inform
the content of studies’ educational
interventions. We found that reported
educational interventions were mostly
atheoretical (75% of the 12 studies),
contradicting evidence that theory-based
behavior change interventions are the
most effective.16,31 The few studies in
which interventions were theoretically
informed used the TTM, which is
acknowledged to have a limited evidence
base and has received criticism regarding
its key assumptions.68,69 Further, it has
been well documented that the content
of behavior change interventions is
often not described adequately, making
studies difficult to replicate, evaluate, or
compare.70 This issue clearly emerged

within our review: Descriptions of the
specific behavior management techniques
taught were rare and, when present,
were mostly limited to MI (Appendix
1) even though numerous techniques
exist in the behavior change literature.71
Past interventions to prevent weight gain
in community-based contexts can also
be criticized for failing to incorporate
existing knowledge of behavioral
determinants included within theoretical
frameworks.72 Thus, our findings build
on evidence suggesting that practical
application of techniques is not
developing at the same pace as theoretical
advances in behavior change research.32
This issue must be addressed if education
provided to medical students in this
increasingly important area of medicine
is to be considered truly evidence based.
Our findings also highlight concerns
regarding the methodological rigor
of studies in this review. Although a
range of positive intervention outcomes
were reported, measures to control
for the risk of bias were rare. Just four
studies (33%) included both baseline
measures and control groups,53,54,56,57
and none calculated power or used
randomization procedures. Therefore,
the evidence provided was insufficient
to determine whether the variability
reported in outcome measures
derived from intervention effects or
from other unknown factors. The
lack of robust evaluations within the
literature we reviewed means that we
cannot confidently draw conclusions
regarding the efficacy of interventions
or the contribution of this literature in
informing education within this area.
Our findings should, however, be
considered within the strengths and
weaknesses of this review. To ensure
a rigorous, replicable review of the
literature relevant to the study question,
we designed a search strategy in line
with standardized PICOS criteria.44 To
reduce risk of bias, we assessed interrater
reliability using an independent second
coder at study selection. Search criteria
were limited to English-language articles
and published research, which may have
led us to overlook other relevant research.
Further, because we did not use existing
data extraction tools, it is possible
that we developed our tools in line
with subjective judgments about what
information would be most appropriate
to extract. The methodological diversity
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of included studies made it more
appropriate to select only the most
relevant components from certain
existing tools,44,48–50 thereby excluding
many redundant items. Finally, because
of our tailoring of data extraction tools
to the needs of this review, potentially
subjective coder judgments rather than
objective criteria informed quality
appraisals. Research team members
conducted validity checks throughout
data synthesis, and coders reached
consensus at all stages, which suggests
that possible coder bias was prevented.
Despite some limitations, our findings
indicate that more work is needed to
develop and identify evidence-based
educational interventions about obesityrelated lifestyle changes. Future research
should ensure that intervention content
is transparent and that methodological
rigor is applied to study designs. Future
interventions should specifically apply
relevant theories and known behavior
change techniques. Additionally, research
outside the United States is needed
because few medical schools from other
countries were represented in this review.
We conclude that current educational
interventions for medical students that
address obesity management are varied,
and empirical tests of their efficacy
are inadequate. It therefore remains
unknown to what extent medical students
are being prepared to facilitate important
lifestyle changes with future obese
patients or what the best methods to
achieve this involve.
Acknowledgments: The authors would like to
thank Dr. Peter Bower for his advice, particularly
regarding systematic review design, and Melissa
Noke for assisting with reliability procedures.
Funding/Support: None.

4

5
6
7
8

9

10

11

12

13

14
15
16

Other disclosures: None.
Ethical approval: Not applicable.

17

References
1 Katz DL, Faridi Z. Health care system
approaches to obesity prevention and
control. In: Kumanyika S, Brownson RC, eds.
Handbook of Obesity Prevention: A Resource
for Health Professionals. New York, NY:
Springer Publishing; 2007:285–316.
2 Han JC, Lawlor DA, Kimm SY. Childhood
obesity. Lancet. 2010;375:1737–1748.
3 Finucane MM, Stevens GA, Cowan MJ,
et al. National, regional, and global trends
in body-mass index since 1980: Systematic
analysis of health examination surveys and
epidemiological studies with 960 country-

Academic Medicine, Vol. 87, No. 7 / July 2012

18

19

20

years and 9.1 million participants. Lancet.
2011;377:557–567.
McQuigg M, Brown J, Broom J, et al.
Empowering primary care to tackle the
obesity epidemic: The Counterweight
Programme. Eur J Clin Nutr. 2005;59(1
suppl):S93–S101.
Treyzon L. Assessment of obesity
management in medical examination. Nutr J.
2005;4:10.
Wise J. “Tsunami of obesity” threatens all
regions of world, researchers find. BMJ.
2011;342:d772.
Lenzer J. Obesity related illness consumes
a sixth of US healthcare budget. Br Med J.
2010;341:c6014.
Butland B, Jebb S, Kopelman PG, et al.
Foresight—Tackling Obesities: Future
Choices. Project Report: Part 1. www.bis.gov.
uk/foresight/our-work/projects/publishedprojects/tackling-obesities/reports-andpublications. Accessed March 22, 2012.
Annesi J, Gorjala S. Changes in theorybased psychological factors predict weight
loss in women with class III obesity
initiating supported exercise. J Obes.
2010;2010:171957.
Madden SG, Loeb SJ, Smith CA. An
integrative literature review of lifestyle
interventions for the prevention of type II
diabetes mellitus. J Clin Nurs. 2008;17:
2243–2256.
Michie S, Jochelson K, Markham WA,
Bridle C. Low-income groups and
behaviour change interventions: A review
of intervention content, effectiveness
and theoretical frameworks. J Epidemiol
Community Health. 2009;63:610–622.
Teixeira PJ, Silva MN, Coutinho SR, et al.,
Mediators of weight loss and weight loss
maintenance in middle-aged women.
Obesity. 2009;18:725–735.
Chisholm A, Hart J, Lam V, Peters S.
Current challenges of behaviour change
talk for medical professionals and trainees
[published online ahead of print December
26, 2011]. Patient Educ Couns. doi:10.1016/j.
pec.2011.12.001.
Bellamy R. An introduction to patient
education: Theory and practice. Med Teach.
2004;26:359–365.
Rollnick S, Kinnersley P, Stott N. Methods of
helping patients with behaviour change. BMJ.
1993;307:188–190.
Marteau T, Lerman C. Genetic risk and
behavioural change. BMJ. 2001;322:
1056–1059.
Michie S, Johnston M, Francis J, et al. From
theory to intervention: Mapping theoretically
derived behavioural determinants to
behaviour change techniques. Appl Psychol.
2008;57:660.
Medical Research Council. Complex
interventions guidance. www.mrc.
ac.uk/Utilities/Documentrecord/index.
htm?d=MRC004871. Accessed March 22,
2012.
World Health Organization. The World
Health Report 2002: Reducing Risks,
Promoting Healthy Life. www.who.int/
whr/2002/en/Overview_E.pdf. Accessed
March 8, 2012.
Michie S, Johnston M, Abraham C, Lawton
R, Parker D, Walker A. Making psychological
theory useful for implementing evidence

21

22

23

24

25
26

27

28

29

30

31

32
33

34

35
36
37

based practice: A consensus approach. Qual
Saf Health Care. 2005;14:26–33.
Pollak KI, Alexander SC, Coffman CJ, et al.
Physician communication techniques and
weight loss in adults: Project CHAT. Am J
Prev Med. 2010;39:321–328.
Olson AL, Gaffney CA, Lee PW, Starr P.
Changing adolescent health behaviors: The
healthy teens counseling approach. Am J Prev
Med. 2008;35(5 suppl):S359–S364.
Klein JD, Sesselberg TS, Johnson MS.
Adoption of body mass index guidelines
for screening and counseling in pediatric
practice. Pediatrics. 2010;125:265–272.
Ma J, Urizar G, Alehegn T, Stafford RS. Diet
and physical activity counseling during
ambulatory care visits in the United States.
Prev Med. 2004;39:815–822.
Epstein L, Ogden J. A qualitative study of
GPs’ views of treating obesity. Br J Gen Pract.
2005;55:750–754.
Jelalian E, Boergers J, Alday S, Frank R.
Survey of physician attitudes and practices
related to pediatric obesity. Clin Pediatr.
2003;42:235–245.
Perrin M, Flower KB, Garrett J, Ammerman
AS. Preventing and treating obesity:
Pediatricians’ self-efficacy, barriers, resources,
and advocacy. Ambul Pediatr. 2005;5:150–156.
O’Keefe M, Coat S. Consulting parents on
childhood obesity and implications for
medical student learning. J Paediatr Child
Health. 2009;45:573–576.
National Institute for Health and Clinical
Excellence. Obesity: Guidance on the
Prevention, Identification, Assessment and
Management of Overweight and Obesity
in Adults and Children. NICE Clinical
Guideline 43. http://guidance.nice.org.uk/
CG43/NICEGuidance/pdf/English. Accessed
March 13, 2012.
Jepson R, Clegg A, Forbes C, Lewis R,
Sowden A, Kleijnen J. The determinants of
screening uptake and interventions for increasing
uptake: A systematic review. Health Technol
Assess. 2000;4(14). www.hta.ac.uk/execsumm/
summ414.shtml. Accessed March 13, 2012.
Kok GB, van den Borne B, Mullen PD.
Effectiveness of health education and health
promotion: Meta-analyses of effect studies
and determinants of effectiveness. Patient
Educ Couns. 1997;30:19–27.
Dombrowski S. Is the science and application
of behaviour change changing? Health
Psychol Update. 2009;18:22–24.
Kalet A, Gillespie C, Schwartz M, et al. New
measures to establish the evidence base for
medical education: Identifying educationally
sensitive patient outcomes. Acad Med.
2010;85:844–851.
General Medical Council. Tomorrow’s
Doctors (2009): Outcomes and Standards
for Undergraduate Medical Education. www.
gmc-uk.org/TomorrowsDoctors_2009.
pdf_39260971.pdf. Accessed March 13, 2012.
Maeshiro R. Responding to the challenge:
Population health education for physicians.
Acad Med. 2008;83:319–320.
Wylie A, Thomson S. Establishing health
promotion in the modern medical curriculum:
A case study. Med Teach. 2007;29:766–771.
Moser EM, Stagnaro-Green A. Teaching
behavior change concepts and skills during
the third-year medicine clerkship. Acad Med.
2009;84:851–858.

7

Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited

Preventive Medicine
38 Bell K, Cole B. Improving medical students’
success in promoting health behavior change:
A curriculum evaluation. J Gen Intern Med.
2008;23:1503–1506.
39 Association of American Medical Colleges.
Contemporary Issues in Medicine: The
Prevention and Treatment of Overweight and
Obesity. Medical School Objectives Project.
Washington, DC: Association of American
Medical Colleges; 2007.
40 Swift JA, Sheard C, Rutherford M. Trainee
health care professionals’ knowledge of the
health risks associated with obesity. J Hum
Nutr Diet. 2007;20:599–604.
41 Fogelman Y, Vinkers S, Lachter J,
Biderman A, Itzhak B, Kitai E. Managing
obesity: A survey of attitudes and practices
among Israeli primary care physicians. Int J
Obes. 2002;26:1393–1397.
42 Hibbard JH, Tusler M. Assessing activation
stage and employing a ‘next step’ approach to
supporting patient self-management.
J Ambul Care Manage. 2007;30:2–8.
43 Michie S, Abraham C, Whittington C,
McAteer J, Gupta S. Effective techniques
in healthy eating and physical activity
interventions: A meta-regression. Health
Psychol. 2009;28:690–701.
44 Centre for Reviews and Dissemination.
Systematic Reviews: CRD’s Guidance for
Undertaking Reviews in Health Care. www.
york.ac.uk/inst/crd/pdf/Systematic_Reviews.
pdf. Accessed March 13, 2012.
45 General Medical Council. Tomorrow’s
Doctors (1993): Outcomes and Standards for
Undergraduate Medical Education. London,
UK: General Medical Council; 1993.
46 Amos A. Health promotion in medical
education: A challenge for the 1990s. Med
Educ. 1991;25:97–99.
47 Landis J, Koch G. The measurement of
observer agreement for categorical data.
Biometrics. 1977;33:159–174.
48 Best Evidence Medical Education
Collaboration. Appendix IIIA Prototype
BEME coding sheet. http://www2.warwick.
ac.uk/fac/med/beme/writing/resources/.
Accessed March 13, 2012.
49 Effective Public Health Practice Project.
Quality Assessment Tool for Quantitative

8

50

51

52

53

54

55

56
57

58

59

Studies. http://www.ephpp.ca/tools.html.
Accessed March 13, 2012.
Critical Appraisal Skills Programme UK.
Making Sense of Evidence About Clinical
Effectiveness. www.casp-uk.net/wp-content/
uploads/2011/11/CASP_Systematic_Review_
Appraisal_Checklist_14oct10.pdf. Accessed
March 13, 2012.
Higgins JPT, Green S. Cochrane Handbook
for Systematic Reviews of Interventions.
Version 5.0.2 [version no longer available].
www.cochrane-handbook.org. Accessed June
17, 2010.
Barss P, Grivna M, Al-Maskari F, Kershaw
G. Strengthening public health medicine
training for medical students: Development
and evaluation of a lifestyle curriculum. Med
Teach. 2008;30:196–218.
Carson JA, Gillham MB, Kirk LM, Reddy ST,
Battles JB. Enhancing self-efficacy and
patient care with cardiovascular nutrition
education. Am J Prev Med. 2002;23:296–302.
Conroy M, Delichatsios H, Hafler J,
Rigotti N. Impact of a preventive medicine
and nutrition curriculum for medical
students. Am J Prev Med. 2004;27:77–80.
Endevelt R, Shahar D, Henkin Y.
Development and implementation of a
nutrition education program for medical
students: A new challenge. Educ Health.
2006;19:321–330.
Hodgson CS. Tracking knowledge growth
across an integrated nutrition curriculum.
Acad Med. 2000;75(10 suppl):S12–S14.
Kashani IA, Kaplan RM, Rupp JW, et al.
Effects of a preventive cardiology curriculum
on behavioral cardiovascular risk factors and
knowledge of medical students. Patient Educ
Couns. 1993;21:15–27.
Kolasa KM, Jobe AC, Miller MG, Clay MC.
Teaching medical students cancer risk
reduction nutrition counseling using
a multimedia program. Fam Med.
1999;31:200–204.
Poirier MK, Clark MM, Cerhan JH, Pruthi S,
Geda YE, Dale LC. Teaching motivational
interviewing to first-year medical students to
improve counseling skills in health behavior
change. Mayo Clinic Proc. 2004;79:327–331.

60 Rodríguez JE, Fornari AB. Inner city
community oriented primary care to
improve medical student skills and combat
obesity. Med Educ Online. 2006;11:33.
61 Schroder R, Sellman D, Elmslie J. Addictive
overeating: Lessons learned from medical
students’ perceptions of Overeaters
Anonymous. N Z Med J. 2010;123:15–21.
62 Prochaska JO, Redding CA, Harlow LL,
Rossi JS, Velicer WF. The transtheoretical
model of change and HIV prevention: A
review. Health Educ Behav. 1994;21:471–486.
63 Becker MH. The health belief model and
personal health belief behaviour. Health Educ
Monogr. 1974;2:324–508.
64 Bandura A. Social Foundations of Thought
and Action. Englewood Cliffs, NJ: Prentice
Hall; 1986.
65 Garry J, Diamond J, Whitley T. Physical
activity curricula in medical schools. Acad
Med. 2002;77:818–820.
66 Roddy E, Rubin P, Britton J. A study of
smoking and smoking cessation on the
curricula of UK medical schools. Tob
Control. 2004;13:74–77.
67 Wylie A, Thomson S. Establishing health
promotion in the modern medical
curriculum: A case study. Med Teach.
2007;29:766–771.
68 Armitage CJ, Conner M. Social cognition
models and health behaviour: A structured
review. Psychol Health. 2000;15:173.
69 Bulley C, Donaghy M, Payne A, Mutrie M.
A critical review of the validity of measuring
stages of change in relation to exercise
and moderate physical activity. Crit Public
Health. 2007;17:17–30.
70 Michie S, Fixsen D, Grimshaw JM, Eccles M.
Specifying and reporting complex behaviour
change interventions: The need for a scientific
method. Implement Sci. 2009;4:40–46.
71 Abraham C, Michie S. A taxonomy of behavior
change techniques used in interventions. Health
Psychol. 2008;27:379–387.
72 Hardeman W, Griffin S, Johnston M,
Kinmonth AL, Wareham NJ. Interventions
to prevent weight gain: A systematic review
of psychological models and behaviour
change methods. Int J Obes. 2000;24:
131–143.

Academic Medicine, Vol. 87, No. 7 / July 2012

Copyright © by the Association of American Medical Colleges. Unauthorized reproduction of this article is prohibited

Preventive Medicine

Appendix 1
Intervention Content, Structure, and Delivery Procedures of Obesity Management
Education Interventions for Medical Students in 12 Studies Identified in a
Systematic Review of the Literature*
Intervention content

Source

Health topics
addressed

Explicitly
informed
by
behavior
change
theory

Intervention structure and delivery

Techniques
included to
facilitate patient
behavior change

Health
professionals
involved in
delivery

Estimated
student
contact
time‡

Educational methods and
session durations

Barss et al,
200852

Child obesity, weight loss NR
(in nursing home patients),
nutrition/diet, exercise,
smoking, home and car
safety, yoga of praying,
cancer, CVD, osteoporosis,
hypertension, food-borne
diseases

NR

Faculty from
community
medicine and
medical education
departments

5 lectures; students conducted home
NR
interview (family’s lifestyle history and
observation of lifestyle behaviors);
students assessed own lifestyle (1-week
activity log, computer-based assessment,
manual BMI measurement); student oral
presentations (to peers and faculty)

Bell and
Cole,
200838

Weight loss, smoking,
alcohol, medication
adherence

Stages of
change

MI techniques: assess
readiness to change
(interest, confidence,
readiness on a scale
of 1–10), mutual
agenda setting,
decisional balance,
individualized
feedback, ask “where
do we go from
here?” negotiate
change plan; OARS

A primary care
physician, a social
worker, a graduate
student educator

Four 2-hour sessions across 4 weeks,
8 hours
including didactics (MI principles/
practice), role-play, video demonstrations
and recordings of student–patient
interactions, peer review, group
discussion/brainstorms, trainer
observation and feedback; pre- and
postcourse assessments

Carson,
et al,
200253

Obesity, nutrition/
diet, alcohol, CVD,
hypertension,
hypercholesterolemia,
hyperlipidemia, diabetes

NR

NR

A physician and a
dietician

Compulsory lectures (twice weekly for
99.3 hours
4 weeks); participation in various clinics (6
half-days [estimated at 4 hours each] per
week, for 4 weeks); 2 Web-based patient
cases (averaging 2.3 hours to complete);
resource materials and pocket reference
cards provided; role modeling (physician/
dietician input into computerized patient
cases); 1-hour class discussion—students
created management plans for patient
cases and received feedback on them

Conroy
et al,
200454

Obesity, nutrition/diet,
exercise, screening,
immunization

NR

NR

A dietician

14 weekly sessions including 45-minute 31.5 hours
lectures and 90-minute PBL tutorials;
simulated cases to teach counseling
skills; student-led debates; final
exam; self-assessment of students’
health behaviors via food-frequency
questionnaire (with feedback on results);
completed and analyzed personal diet
record (reviewed with a dietician)

Endevelt
et al,
200655

Obesity, overweight,
nutrition, diabetes

NR

NR

NR

Workshop involving 4 lectures (and
10 hours
associated reading); practice interviewing
and assessing patients about nutrition;
PBL case; presentation defending 1 type
of obesity treatment; class discussion

Hodgson,
200056

Nutrition/diet

NR

NR

NR

10 lectures; 2 PBL cases; laboratory exercises NR
to practice nutrition skills; dietary selfassessment; standardized patient interviews

Kashani
et al,
199357

Nutrition/diet, physical
activity, smoking, CVD,
diabetes, depression

NR

NR

Senior medical
students, physical
education and
nutrition students,
preventive medicine
residents, trained
pulmonary function
technicians,
faculty physicians,
dieticians,
psychologists

Didactic sessions; extensive feedback
to students with “at-risk” behavioral/
physiological assessment findings;
clinical setting experiences (clinical
practice exposure, working with
preventive cardiology faculty)

NR

(Appendix continues)
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Appendix 1 (Continued)
Intervention content

Intervention structure and delivery

Explicitly
informed
by
behavior
change
theory

Techniques
included to
facilitate patient
behavior change

Health
professionals
involved in
delivery
NR

Source

Health topics
addressed

Kolasa
et al,
199958

Maintaining healthy
weight, nutrition/diet,
alcohol, cancer

NR

NR

Moser and
StagnaroGreen,
200937

Obesity, smoking, exercise,
nutrition/diet, yoga,
medication adherence,
medically unexplained
symptoms

Health
belief
model,
social
cognitive
theory,
stages of
change

MI techniques:
NR
decisional balance,
assess/activate
readiness to change
through targeting
theoretical constructs
(e.g., perceived
susceptibility/
severity);
construction of
biopsychosocial care
plans

4-week course (15-hour curriculum;
60 hours
5 half-day ambulatory sessions in
internal medicine), including interactive
lectures, MI workshops (skills practice),
standardized patient (SP) interviews,
group interviews, video assessment of SP
interviews (VASE-R), role-plays, stagesof-change video, discussion, community
group project, individual wellness plans by
and for students, observation of stagesof-change model used (smoking cessation
community program), reflective journals,
completion of decisional balance sheets
and smoking cessation forms, formative
feedback via learning quizzes, and exams

Poirier
et al,
200459

Obesity, smoking,
Stages of
medication compliance,
change
sedentary lifestyle, alcohol,
exercise

MI techniques:
reflective listening,
decisional balance,
assess readiness to
change; FRAMES;
OARES

General internist,
psychiatrist/
psychologist (with
special interest
in behavior
change), nicotine
dependence
counselors

Five 2-hour sessions including didactic
10 hours
presentations, small-group exercises,
role-play (observation and performance
feedback), counseling skill practice
(reflective listening with vignettes),
reading material on MI interventions and
assessing patients’ readiness to change,
interview skills checklist (with immediate
feedback), discussion, demonstrative
video clip (students then offered
other examples of reflective listening
statements), practice developing
statements to diffuse patient resistance,
sandwich feedback (positive, negative,
positive comments)

Rodríguez
and
Fornari,
200660

Obesity, nutrition/diet,
exercise

NR

Stress management
(no further detail)

NR

Practical implementation of lifestyle
32–48
modification interventions designed by
hours
students, 2 days weekly for 4 weeks.
In pairs, students visited obesity groups
to give patients tools to change their
behaviors (8–12 hours per week, 4 weeks)

NR

NR

Representatives
Students attended and observed an
from an OA group OA meeting in the community and
submitted a reflective report of their
experiences

Schroder et Overeating, diet
al, 201061

Educational methods and
session durations

Estimated
student
contact
time‡

Computer-based (CD-ROM) patient
1–1.5
case simulations of a breast cancer
hours†
case (median completion time = 60
minutes) and a lung and a colon cancer
case (median completion time = 90
minutes each). Included information on
risk factors for cancer, short modules,
animations, video interviews with
experts, video clip demonstrating
nutrition counseling, graphics, dialogue
with computer about students’
knowledge of cancer risk factors (i.e.,
free-form answers with new/correct
information fed back to students).
Students’ performance saved by
computer and reviewed by an instructor

NR

* CVD indicates cardiovascular disease; FRAMES, Feedback, Responsibility, Advice, Menu, Empathy, Self-efficacy;
MI, motivational interviewing; NR, not reported within article; OA, Overeaters Anonymous; OARES, Openended questions, Affirmations, Reflective listening, Elicit self-motivational statements, Summarize; OARS,
Open-ended questions, Affirmations, Reflections, Summarize; PBL, problem-based learning.
†
One student spent four hours on the program.
‡
Estimated contact time relates to duration of the entire intervention (not exclusively the time involving
obesity-management education).
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Appendix 2
Details of Reported Outcomes for Educational Interventions on Obesity
Management for Medical Students in 12 Studies Identified in a Systematic Review
of the Literature*

Source

Specified learning/
intervention outcomes
(data collection tools)

Respondents,
no. (% of total Statistical analysis of
sample†)
intervention outcomes Main findings reported

Barss et al,
200852

• Counseling knowledge and 27 women, 16
skills; change in students’
men (86%)
health behavior
• Attitudes on importance
of community medicine/
population health (self-report
questionnaire)

Bell and
Cole,
200838

• MI knowledge, confidence, • Knowledge/
• Knowledge/confidence/
skills (quiz, self-report,
confidence/
skills/evaluation: paired t
objective assessment)
skills: 50 (94%)
tests, mean, %, P values,
Cohen d (skills only)
• Intervention evaluation
• Evaluation: 53
(scaled questionnaire)
(100%)
• CTC: % implemented
• Student intentions to
• CTC survey: 24
modify patient consultations
(45%)
(commitment to change
[CTC] statements; followed
up via online survey)

• Increased knowledge, confidence assessing/
counseling patients (all P < .001)
• Total MI skills increased (d = 1.54, P < .001)
• Intervention rated as positive (94%), valuable
(91%), and satisfaction increased (P < .001)
• 81% of CTC statements were reported as partially/
fully implemented; barriers included lack of
opportunity/time

Carson
et al,
200253

• Knowledge of cardiovascular • Questionnaire: • Questionnaire: paired
nutrition, self-efficacy in
intervention,
t test, means, SD, 2 ×
identifying/advising patients,
156; control,
2 repeated-measures
attitudes on importance of
40 (100%)
ANOVA, P values
addressing cardiovascular
• Audit:
• % Audit data
nutrition/dietary change
intervention,
• Correlations, R2
(objective questionnaire)
51 (33%);
• Skills–frequency of
control, 22
consultations addressing
(55%)
nutrition (audited chart
notes)

• Increased knowledge (intervention group only;
P < .001); self-efficacy (group-by-time effect
P < .001); attitudes (equal for both groups, group
by time effect P = .983)
• Independent predictors of self-efficacy were
knowledge and attitudes (reported post
intervention) and self-efficacy (reported pre
intervention)
• 252 chart notes reviewed: nutrition addressed in
36% of intervention group and 25% of control
group consultations (P = .067)

Conroy
et al,
200454

Student health behavior
For baseline/
Survey means, standard
• Improved confidence (P < .001) and diet/exercise
change including diet/
follow-up:
error, McNemar test, paired
patterns (72%/18% of intervention group)
exercise patterns, confidence • Intervention:
t tests, P values
• No significant differences for control group
assessing and facilitating
134/118
behavior change with
(98%/86%)
patients (self-report survey)
• Control: 23/13
(77%/43%)

Endevelt
et al,
200655

• Nutrition/obesity knowledge
(MCQs)
• Student evaluations of
importance/relevance,
quality of teaching (scaled
questionnaire)

Hodgson,
200056

Nutrition knowledge (objective • Pretest
• Confidence scored by
progress survey, assessing
(intervention):
“don’t know” response
confidence)
130 (88%)
frequency: +1 = correct,
−1 = incorrect, 0 = don’t
• Posttest
know
time points,
intervention:
• Survey means, SD
136 (93%),
• Repeated-measures
89 (72%), 53
ANOVA: f (df), P values
(70%), 20
(83%); control:
NR

Both measures:
122 (100%)

%, McNemar test, 95% CIs, • Increased awareness of health behaviors/counseling
P values
knowledge (53%/42% strongly agreed), improved
observational skills (53% agreed)
• 35%–74% reported unspecified level of change
across 10 separate behaviors relating to their diet/
exercise (P < .0004 for 6 of these 10 behaviors)
• 7%–74% reported unspecified changes to 5 other
health behaviors (relating to smoking, car safety,
and food hygiene)

• MCQs: % correct
• MCQs: correct answer range across both cohorts =
61%–100%
• Questionnaire: means, SD
• Intervention evaluations: overall ratings range =
3.4–5.7 (out of 7)

• Overall knowledge increase, f = 23.3 (4, 16),
P < .001
• Pre–post intervention: correct answers increased
f = 61.89 (3, 21), P < .001; “don’t know” answers
decreased, f = 64.69 (3, 21), P < .001; incorrect
answers increased, f = 3.70 (3, 21), P < .05
• No knowledge differences between control and
intervention groups (details reported elsewhere)

(Appendix 2 continues)
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Appendix 2 (Continued)
Source
Kashani
et al,
199357

Specified learning/
intervention outcomes
(data collection tools)

Respondents,
no. (% of total Statistical analysis of
sample†)
intervention outcomes Main findings reported

• Preventive cardiology
attitudes; cardiovascular risk
factor knowledge (self-report
questionnaire)
• Student health (various
psychosocial, behavioral,
physiological measures)

94 (45%) in
Paired- and independentintervention
sample t tests (means, SD,
group completed P values)
all intervention
measures; control
group, NR

• No significant differences found between
knowledge/attitudes of the intervention and
control groups (P = .05)
• Fat consumption reduced among men only
(difference between gender groups, P < .001)
• Physical activity frequency reduced among
intervention group men and women (P < .05)

147 (95%)
completed all
intervention
measures

• Increased knowledge about 4 of 7 assessed dietary
principles related to cancer (P < .001)
• Increased beliefs that nutrition has an important
role in cancer risk and physicians have a role in
counseling (P < .001)
• 93% intended to alter their approach to patient/
personal health behaviors, 62.6% would increase
time spent counseling, and 25% would plan more
nutrition discussions with patients
• 22% felt program was time consuming; “almost
all” agreed that students would complete it only if
it was compulsory

Kolasa et al, • Knowledge (objective
199958
questionnaire)
• Attitudes toward
intervention content, about
role of physician in nutrition
counseling, ease in using
program (scaled/open
questionnaire)
• Intention to use learned
counseling skills (self-report
questionnaire)
• General impression of
intervention (talk-aloud
method: students videotaped
describing their thoughts
as they used the computer
program [CD-ROM])

• Knowledge: % correct
answers
• Attitudes: %, chi-square
test, P values

Moser and • Knowledge of health models, Questionnaire:
Stagnaroattitudes toward behavior
149 (99%)
Green,
change, behavior change
200937
counseling skills (self-report
questionnaire)
• Intervention evaluation
(informal student/faculty
feedback)

Questionnaire means, SD:
• Perceived knowledge increases (means ranged
outcomes assessed by
from 3.9 to 4.5 on 9 knowledge items), skills
5-point Likert scale (e.g.,
development (mean = 4.2, SD = 0.8 on 1 skills
the course enhanced my
item), attitude change (mean = 4.2, SD = 0.9 on
knowledge 1 = not at all;
1 attitude item)
5 = to a high degree)

Poirier et al, • Confidence in behavior
• Questionnaire
200459
change communication skills
and MCQs
(self-report questionnaire)
baseline/
follow-up: 42
• MI knowledge (MCQs)
(100%) / 36
• Intervention evaluation of
(86%)
(helpfulness of teaching/
•
Evaluation, 35
course materials) (scaled
(83%)
questionnaire)

• Confidence: % responses, • Confidence increased pre to post intervention
2-tailed P values from
(all items P < .001 on signed rank test)
signed rank test
• Knowledge increased in 2 of 4 MCQs (P < .05);
• MI knowledge: %
overall knowledge increased (P < .005)
correct MCQs, 2-tailed
• Intervention evaluation: students rated role-play
P value from sign test of
and faculty interaction as most helpful
discordant responses

Rodríguez
and
Fornari,
200660

• Research skills development: NR
collecting data/interpreting
results (self-report scale)
• Intervention evaluation
(student survey)
• Patient health behavior
change (self-report
questionnaire)

Survey response averages
and %

• Improved research skills reported (average rating
≥ 2.5 for all 6 items, on scale where 1 = not at all,
2 = somewhat, 3 = substantially improved)
• All students reported the intervention met/
exceeded expectations and would recommend it to
peers
• Patients reported healthier eating/activity patterns
(62%) and decreased waist circumference (46%)

Schroder
et al,
201061

Understanding about the
concept and experiences of
those suffering from addictive
overeating (assessed through
thematic analysis of student
reflective reports)

Narrative description of
thematic analysis

3 emergent themes:
• Concept of addictive overeating was novel to
students
• Students discovered food caused disruption to
sufferers’ lives and highlighted emotional and social
consequences of addictive overeating
• OA visit as a learning tool: students felt able
to advise patients (referral) and were more
comfortable talking with patients about food

72 (100%)

*ANOVA indicates analysis of variance; CI, confidence interval; df, degrees of freedom; f, frequency; MCQ,
multiple-choice question; MI, motivational interviewing; NR, not reported within article; OA, Overeaters
Anonymous; SD, standard deviation; SE, standard error; VASE-R, video assessment of simulated
encounters–revised.
†
Total participant group sizes are reported in Appendix 1.
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