Evidence-Based Health Care in Medical
and Chiropractic Education
A Literature Review

Charles E. Fernandez, D.C., Los Angeles College of Chiropractic, Southern
California University of Health Sciences, and Paul M. Delaney, Ph.D., D.C., Private
Practice, Los Angeles, California

Objective: The purpose of this article is to review educational and patient outcomes of feaching and ufilizing
evidence-based health care (EBHC) in medical and chiropractic education, and to discuss future directions
for research. Methodology: Literature search idenfified 190 EBHC studies and 21 of these were reviewed and
categorized info the following areas: educational and patient outcomes after EBHC medical training, and
educational outcomes of EBHC chiropractic training. Results: Improved knowledge, skills, and attitudes after
EBHC medical education were demonstrated in single studies and systematic reviews. Six controlled trials showed
improved patient outcomes after EBHC medical education. Limited evidence from three single studies of EBHC
chiropractic training indicate improved self-assessed educational outcomes. Conclusions: EBHC developed
from practical need in addressing clinical uncertainty and evolves through continuous integration of new
research. Early evidence demonstrated improved educational and patient outcomes affer EBHC medical
education. Rigorous studies of EBHC training on patient outcomes are needed in chiropractic education. (The
Journal of Chiropractic Education 18(2):103-115, 2004)
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INTRODUCTION

Directly examining evidence from clinical re-
search to support clinical decision making, evidence-
based medicine (EBM) has been proposed as a
new paradigm for the practice of medicine (1-3).
“Evidence-based medicine” describes a learning
strategy developed at McMaster Medical School in
Canada (4). It requires health care providers to have
a combination of unique skills, such as articulating
a focused clinical question, efficiently searching
literature, applying rules of evidence to clinical
studies (critical appraisal), and interpreting results
for an individual patient (1).

The need for doctors to analyze, share, and use
new research stimulated development of journal
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clubs which met regularly to discuss current medical
articles (5-7). The first North American journal
club was held at McGill University, Montreal, in
1875 and was organized by Sir William Osler
“for the purchase and distribution of periodicals to
which he could ill afford to subscribe as an indi-
vidual” (7). Journal clubs evolved into forums for
continuing medical education in clinical epidemi-
ology, biostatistics, research design, and clinical
decision making (8-11). A recent national survey
found journal clubs active in 95% of internal medi-
cine programs (12,13). The classical objectives of
journal clubs were to remain current with the liter-
ature, have an impact on clinical practice, and
teach critical reading skills (8). More recent journal
clubs emphasized skills of critical appraisal—how to
assess the validity and applicability of the published
literature (5,12).

Use of critical appraisal as an analytic strategy
arose from recognition of the variable quality of
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information (14-16). It has been called “the science
of trashing research,” but development of checklists
in the 1980s helped make critical appraisal more
structured, explicit, and straightforward (17). David
Sackett’s 1997 textbook, How to Practice and Teach
EBM (18), embedded critical appraisal in a wider
package of evidence-based health care (EBHC) skills
including question development, literature retrieval,
and application of research to patients.

EBHC involves self-directed, problem-based
learning (PBL) where the clinician formulates
an answerable question, accesses and evaluates
evidence for validity, utilizes appropriate evidence
in patient decision making, and then evaluates
performance. Problem-based learning is derived
from adult learning theory, which assumes that
adults prefer self-direction and self-responsibility
for decisions, prioritize learning tasks by utility
to cope effectively with real-life situations, and
are more responsive to internal than external
motivators (19-23). PBL is student-centered and
provides information-seeking skills needed for self-
directed life-long learning. PBL uses health care
scenarios to provide context for learning, elaborates
knowledge through critical thinking and discussion,
and has been adopted by 10% of medical schools
worldwide (24).

Nandi et al. (25) reviewed studies and meta-anal-
yses comparing PBL with conventional teaching in
undergraduate medical education. They concluded
that the two curricula encourage different ways of
learning, but there was no convincing evidence of
improved learning using PBL curricula, and that
a combination of conventional and newer PBL
curricula may provide the most effective training.

Medical educators (26,27) and advisory groups
such as the Accreditation Council for Graduate
Medical Education (ACGME) (28) and Associa-
tion of American Medical Colleges (AAMC) (29),
have called for introduction of clinical epidemi-
ology, biostatistics, critical appraisal, and medical
informatics into undergraduate and graduate medical
curricula (1) and the United States Medical Licens-
ing Examination (USMLE, 2000) included similar
educational objectives (30,31).

Barriers to practicing and teaching EBHC include
increased time demands, rudimentary critical ap-
praisal skills, lack of high-quality evidence for clinical
questions, perception of EBHC as detracting from
optimal patient care, and perception of dichotomy
between “traditional, caring” and “research-oriented”
doctors (32,33). Some difficulties are logistic, such as

facilities for retrieving appropriate evidence. Search-
ing the medical literature electronically enables
clinicians at clinic or bedside to find applicable infor-
mation in minutes (34-36).

Concerns exist about applicability of clinical prac-
tice guidelines to individual patients who differ
from patient populations used in guideline construc-
tion, and outdated or nonvalid guidelines (37) being
potentially abused by institutions, policy-making
agencies, and reimbursement systems (38). These
concerns and the proliferation of studies require
that validity and reliability of diagnostic and thera-
peutic procedures be confirmed (39). The Cochrane
Collaboration has developed rigorous procedures
for summarizing evidence and providing systematic
reviews about the effectiveness of clinical interven-
tions (5,40), but many health care providers do not
utilize this growing base of evidence because of the
lack of access, skills, or acceptance (41-48).

Tsafir (4) described the developmental impera-
tives of EBHC arising from an expanding volume
of clinical literature, increased demands for account-
ability, and conflicting published reports about diag-
nostic and therapeutic procedures. Practitioners of
scientific health care had to develop new strategies
for finding, appraising, and applying information to
individual patient decision making, using standard-
ized rules of evidence. Epidemiological and statis-
tical evidence has limitations and must be integrated
with personal knowledge and clinical experience of
the physician dealing with a particular patient or
problem-solving situation (4,49).

EBHC education is a rational approach, but does
it improve educational and patient outcomes? There
is moderate evidence from systematic reviews for
improved educational outcomes and early evidence
from controlled trials for improved patient outcomes.

METHODOLOGY

A literature review was conducted to assess
studies on educational and patient outcomes
from EBHC teaching strategies in medical and
chiropractic education. Studies addressed aspects
of EBHC, including teaching and practice of
question development, literature searching, critical
appraisal, and application of evidence to patients.
The search terms used were evidence-based health
care, evidence-based medicine, evidence-based
health care and medical education, and evidence-
based health care and chiropractic education.
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The electronic databases MEDLINE, CINAHL,
Mantis, and EBM Reviews-ACP Journal Club were
searched from 1966 to 2002. Studies were retained
if they contained a clear objective or focused
question regarding EBHC and had a clearly defined
methodology (participants, intervention, design, or
outcomes assessed). Opinion articles and studies
without clearly defined methodology were excluded.
Out of 190 articles initially identified, 21 studies
were reviewed based on the above inclusion
criteria. Because of the paucity of studies in
the area of EBHC and chiropractic education,
the above criteria were suspended and qualitative
descriptive survey studies were included. The
studies were then categorized into the following
areas: educational outcomes of EBHC in medical
education, patient outcomes of EBHC medical
education, and educational outcomes of EBHC in
chiropractic education.

REVIEW

Single Studies of Evidence-Based Health
Care in Medical Education

One randomized controlled trial with before
and after design (7), three nonrandomized pretest-
posttest controlled trials (1,11,30) one crossover
trial (50), and one nonrandomized noncontrolled
trial (13) were identified. No quality scoring was
performed because variables such as participants,
interventions, outcomes assessed, and outcome
measures varied significantly between studies and
there was only one randomized controlled trial
identified. Articles are summarized in Table 1
for comparison purposes. The following are brief
descriptions of the educational interventions and
limitations of each study.

One randomized controlled trial with pretest-
posttest design (7) studied journal clubs in postgrad-
uate education in a U.S.-based hospital. Reading
behavior, clinical epidemiology knowledge, and crit-
ical appraisal skills were measured in 44 internal
medicine interns. The control group attended stan-
dard conferences in ambulatory care while the
intervention group attended weekly 1-hour journal
clubs emphasizing critical appraisal. Interns chose
an article (not necessarily related to a real case)
to appraise and present to the journal club, and a
tutor facilitated discussion of clinical utility. Partic-
ipants completed a pretest and posttest following
an average of five journal clubs. The authors noted
their study was limited by small sample size, lack

of validation of self-reported reading, and incom-
plete internal validation of the test instrument. This
study appropriately addressed its objective but did
not evaluate patient outcomes.

Green and Ellis (1) reported a controlled pretest-
posttest study of internal medicine residents (post-
graduate year, PGY 2-3) showing improved crit-
ical appraisal skills after an educational intervention
that included a 7-week EBM curriculum including:
a resident-directed tutorial format, real clinical
encounters, and EBM facilitating techniques for
faculty. Outcomes included a self-assessed behavior
and competencies questionnaire, a 17-point skills
test based on clinical vignette, and a test article.
Their assessment demonstrated good reliability and
content validity, but external validity remained
untested. Sample size was small and there was no
randomization.

Seelig (13) conducted a one-group (noncon-
trolled) pretest-posttest study of 14 residents (PGY
1-3), which demonstrated improved mean scores on
multiple-choice exams in critical appraisal knowl-
edge after a seminar, patient-based assignments, and
journal clubs. This study had a small sample size
and lacked a control group and external validation
of the test instruments.

Kitchens and Pfeifer (50) assessed change in
epidemiology knowledge in a within-group and
between-group crossover study of 83 internal
medicine residents (PGY 1-3) following critical
appraisal seminars in a university training program.
They reported a statistically significant improvement
over crossover controls based on true-false and
multiple-choice exams. The authors did not describe
validity of the assessment instrument and noted that
the amount of educational improvement was small.

Langkamp et al. (11) evaluated effectiveness of
two didactic sessions and eight monthly journal
clubs for improving clinical epidemiology and
biostatistics knowledge in a controlled pretest-
posttest study of 27 pediatric residents. Mean
test scores of multiple-choice exams decreased
nonsignificantly in the intervention group. The study
had a low sample size and lacked external validation
of the test instrument.

Srinivasan et al. (30) performed a nonrandomized
within-group pretest-posttest study of 139 Ist-
year medical students assessing effectiveness of
a 1l-month problem-based EBM course which
used Internet-based components, a practice exam,
and a multiple-choice final exam to improve
EBM knowledge. One hundred twelve of 139
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Table 1. Educational Outcomes From EBHC in Medical Education, Single Studies

Author, year, Participants, Outcome(s) Outcome

design intervention assessed measure(s) Results

Linzer et al. N = 87, residents a) Reading habits; a) Self-report a) Improved, p < .001;
(1988) PGY1, b) clinical survey; b) improved,
randomized journal club epidemiology b) multiple- p =.02;

controlled trial

Green and
Ellis (1997),
nonran-
domized
pretest-
posttest
controlled trial

Seelig (1991),
nonran-
domized
pretest-
posttest trial

Kitchens et al.
(1989),
nonran-
domized
crossover trial

Langkamp
et al. (1992),
nonran-
domized
pretest-
posttest
controlled trial

Srinivasan
et al. (2002),
pretest-
posttest
noncontrolled
study

N = 34, residents
PGY2-3, 7
week EBHC
curriculum
including tutorial
format, use
of real clinical
encounters

N = 14, residents
PGY1-2-3,
1-hour seminar
followed
by written
assignments,
journal clubs
with active
feedback

N = 83, residents
PGY1-2-3,
reading seminar:
1st phase
17 weeks,
2nd phase
12 weeks of
weekly sessions

N = 27, residents,
2 hours of
didactic
instruction
followed by
eight monthly
journal club
meetings

N =139, 1st-
year medical
students,

a 1-month
problem-based
EBM course

knowledge;
c) critical
appraisal skills

a) Literature reading
behaviors; b) EBM
behaviors (decision-
making frequency);
c) critical appraisal
skills integration
with patent care

a) Literature reading
behaviors; b) critical
appraisal ‘‘self-
efficacy’’; c) critical
appraisal skills

Clinical epidemiology
knowledge

Clinical epidemiology
and biostatistics
knowledge

a) Small group
preparation and
participation;

b) EBM knowledge
acquisition, use
of Web-based
curriculum;

c) student
satisfaction

choice exam;
c) free-text
appraisal

a) Self-report

survey; b) self-
report survey;
c) free-text
responses

to questions
on clinical
vignette/journal
article

a) Self-report

survey (Likert);
b) test (format
unspecified);
c) multiple-
choice exam

True/false and

multiple-
choice exam

Multiple-choice

exam

a) Student on-line

questionnaire;
b) formative
and summative
multiple-
choice testing;
c) student
satisfaction
survey

c) improved but not
significant, p = .09

a) Increased frequency
reading methods
and results sections,
no increase in
hours reading;

b) increased use
of original studies
when faced with
clinical questions;
c) improved
significantly over
controls, p = .001

a) No change in
sources or reasons
for ““keeping-up”’
or hours reading;
b) self-reported
improvement;

C) mean score
improved pre-post
42%-67%; p = .02

Cases improved
significantly
over controls
(63%-69% vs.
66%—-65%;p = .019

Mean test scores
decreased in the
intervention group,
but no statistically
significant
difference between
two groups

a) On-line
questionnaire
completed by
59%:; b) Improved
significantly,

p < .05; ¢) >92%
of students agree
or strongly agree
to satisfaction
survey items

PGY, postgraduate year.
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students completing both exams showed significant
improvement between the practice exam and the
final exam. Mean scores for individual exam
items were provided but overall scores were
not. Assessment was performed immediately after
course instruction, so long-term outcomes were not
measured, and no control group was used.

In summary, three studies evaluated a change
in critical appraisal skills following an educational
intervention. Two of these showed statistically sig-
nificant increases but had smaller sample sizes and
less rigorous methodology (1,13). One randomized
controlled trial reported a nonstatistically significant
increase in appraisal skills (7). Differences in study
outcomes may be due to variable research method-
ology or type of educational interventions used.

Four studies assessed a change in knowledge
in critical appraisal, clinical epidemiology and
biostatistics, and/or evidence-based health care.
Three of these reported a statistically significant
improvement in knowledge (7,30,50) with one study
reporting a nonstatistically significant decrease (11).
Teaching interventions included journal clubs and
didactic teaching methods.

Three studies evaluated change in reading habits
and behaviors following journal clubs or EBHC
curriculum (1,7,13). All reported no increase in the
number of articles read or hours reading, but had
statistically significant increases in reading quality
in all three groups. Quality characteristics included
improved self-assessed ability to critique methods
of articles read, increased frequency of reading
methods and results sections, increased use of orig-
inal research studies when faced with a clinical ques-
tion, and more useful reading time.

Systematic Reviews of Evidence-Based
Health Care in Medical Education

Four systematic reviews addressed the effective-
ness of teaching EBHC or components of EBHC
in medical education. Research questions or objec-
tives, article selection criteria, data analysis, and
main results are provided in Table 2. The research
questions, objectives, and areas assessed in these
reviews differed, so the studies may not be directly
comparable.

A review by Parkes et al. (14) addressed whether
teaching critical appraisal to health professionals
improved practice or patient outcomes or critical
appraisal knowledge. Cochrane Collaboration criteria
and methods were used to identify valid studies

and independently extract data for study of quality.
One U.S. hospital-based randomized controlled trial
was identified (7) which assessed critical appraisal
knowledge but did not assess practice or patient
outcomes. Critical appraisal teaching in the inter-
vention group resulted in a significant (p = .02)
25% improvement in critical appraisal knowledge
compared to a control group.

Ebbert et al. (5) used Cochrane Collaboration cri-
teria for systematic reviews to assess effectiveness
of using journal clubs for students and residents
to improve patient care, critical appraisal skills,
reading habits, and knowledge of clinical epidemi-
ology and biostatistics. Independent assessment of
inclusion criteria, data abstraction, and methodologic
quality was performed. One randomized controlled
trial (7) reviewed showed statistically significant
improvement in knowledge of clinical epidemi-
ology and biostatistics (p = .04), reading habits
(p < .001), and use of medical literature in practice
(p = .02), but no statistically significant improve-
ment in critical appraisal skills (p = .09). Six less
methodologically rigorous studies found possible
improvement in critical appraisal skills. Limita-
tions to their review of journal club interventions
include lack of methodologic rigor in studies, vari-
ability of outcomes measured, and applicability to
other training levels and types. No studies reviewed
assessed patient care outcomes.

Norman and Shannon’s et al. (51) systematic
review focused on whether teaching critical appraisal
skills to undergraduate medical students or resi-
dents increased gains in knowledge and use of liter-
ature in clinical decision making. Research arti-
cles were included if the study included a control
group and a measurement of performance beyond
student satisfaction, following the teaching interven-
tion. Authors analyzed data by combining scores
across all outcome measures and calculated mean
difference and standard deviation over all studies.
There was no mention of independent data anal-
ysis. They reported that undergraduate interventions
resulted in significant gains in knowledge (17%),
while resident interventions showed a small change
(1.3%), though statistically significant in two of three
studies. Two studies that examined residents’ use of
the literature were unable to demonstrate any posi-
tive change. The key limitation of this review was
the mixing of data and outcomes from studies of
differing methodology.

Green’s (12) systematic review identified char-
acteristics and effectiveness of graduate medical
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Table 2. Educational Outcomes From EBHC in Medical Education, Systematic Reviews

Author, year,

Research question

Data collection

design or objective Selection criteria analysis Main results

Parkes et al. Does teaching RCTs, CCTs, CBAs, Two reviewers One RCT (Linzer, 1988)
(2001), critical appraisal ITSs; at minimum a independently was included. Process
systematic to health comparison group extracted data and of care/patient outcomes
review professionals with intervention three reviewers was not assessed. Critical

improve critical group, no previous  independently appraisal teaching (journal
appraisal critical appraisal assessed study club) resulted in a 25%
knowledge teaching in quality utilizing improvement (adjusted
or skills and either group methods suggested figure) in critical appraisal
practice or by Cochrane knowledge compared
patient outcomes? Collaboration. to control 6%, p = .02.

Ebbert et al. Are journal clubs Intervention - Journal Two reviewers One RCT (Linzer, 1988)
(2001), for physicians in Club; Study independently found an improvement
systematic training effective design - RCTs, assessed articles in knowledge of clinical
review for improving cohort, CBAs, and included if all epidemiology and

patient care, cross-sectional criteria were met. biostatistics, reading
critical appraisal trials; outcomes Independent data habits, and the use of
skills, reading assessed; critical abstraction was medical literature in practice,
habits, and appraisal skills, completed using but no improvement in
knowledge reading habits, a data extraction critical appraisal skills.
of clinical knowledge form developed Six less methodologically
epidemiology of clinical and tested by rigorous studies found
and biostatistics? epidemiology the authors. possible improvement in

and biostatistics, Independently critical appraisal skills.

use of literature assessed quality

in practice, utilizing methods

or improved suggested by

patient care Cochrane

Collaboration.

Norman et al. Do teaching critical  Articles were Studies’ data were Interventions implemented in
(1998), appraisal skills selected if the combined when undergraduate programs
systematic to undergraduate study involved authors combined resulted in significant gains
review medical students some form of mean change in knowledge as assessed by

Green (1999),
systematic
review

or residents result
in significant gains
in knowledge
and increased
use of the
literature in clinical
decision making?

To identify and

review graduate
medical education
(GME) training

in: clinical
epidemiology,
critical appraisal,
EBM, and evaluate
effectiveness
where appropriate

control group,
although strict
randomization
was not required,
and a measure
of performance
(beyond student
satisfaction)
followed the
intervention.

All peer-reviewed

reports of GME
curricula, with

or without
effectiveness
studies. Those
with effectiveness
studies minimum
standard of a
pretest-posttest
controlled trial.

in score across
all the outcome
measures and then

the mean difference

and standard
deviation over all

studies. No mention

of independent
analysis.

Author identified

studies to include.

Author and

independent

rater extracted
characteristics
data from
curricula. Kappa
.91, p =.001,
indicating good
interrater reliability.

written test (mean gain 17%;
standard deviation 4%).
Conversely, studies at the
residency level consistently
showed a small change in
knowledge (mean gain 1.3%;
standard deviation 1.7%).
Two studies that examined
residents’ use of the literature
were unable to demonstrate
any positive changes.

18 reports included. Most
common curricular objective
was improving critical
skills; most common format
was resident-directed
small group seminar. Most
common outcome measure
was multiple-choice exam.
Only seven reports assessed
effectiveness with only four
meeting inclusion criteria.
Impact of curricula on critical
skills ranged from no effect
to a 23% net absolute
increase in test scores.

RCTs, randomized controlled trials; CCTs, controlled clinical trials; CBAs, controlled before/after; ITSs, interrupted

time series.
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training in clinical epidemiology, critical appraisal,
and evidence-based medicine. Studies were included
if they met a minimum standard of a pretest-
posttest controlled trial. Author and independent
raters extracted characteristics data from 18 studies,
which used objective criteria but not independent
assessment, and had good inter-rater reliability. The
most common curricular objective was improving
critical appraisal skills, the most common teaching
format was resident-directed small group seminars,
and multiple-choice exams were the most common
outcome measure. Seven studies assessed effec-
tiveness and four met inclusion criteria. Curricular
impact on critical appraisal skills ranged from “no
effect” to 23% net absolute increase in test scores.
Limitations of this study include the lack of nonbi-
ased blinded independent review.

Patient Outcomes From Evidence-Based
Medical Education

Six randomized controlled trials and one con-
trolled educational trial of the effect of evidence-
based (EB) medical education on patient outcomes
were identified and are discussed below (Table 3).
Participants, interventions, and outcome measures
assessed varied greatly. These provide early evidence
that EB training may increase positive outcomes
for patients.

Goldberg et al. (23) delivered a package of educa-
tional interventions to spine surgeons, primary care
physicians, surgical candidates, and hospital admin-
istrators in 10 communities over 30 months. A statis-
tically significant reduction of surgical rates (8.9%,
p = .01) was seen in the intervention groups.

Balas and colleagues (52) studied 152 patients
with end-stage renal disease managed by 10 physi-
cians. The intervention group of physicians received
direct clinical reports encouraging consideration of
peritoneal dialysis, resulting in a statistically signifi-
cant increase in patients allocated to dialysis (15.3%
vs. 2.4%, p = .041).

Sanci et al. (53) provided 108 self-selected gen-
eral practitioners with a 6-week educational program
about adolescent health care. The intervention group
had significantly greater improvement in all out-
comes including objective ratings of videotaped
consultations with standardized adolescent patients,
doctor questionnaires measuring skills, knowledge,
self-perceived competency, program satisfaction, and
self-reported practice changes.

Searle et al. (54) trained 62 gynecologists or resi-
dents in six public gynecology units in evidence-
based guidelines using a problem-based interactive
workshop facilitated by a leader who provided lami-
nated clinical algorithm and guidelines. An increase
in evidence-based clinician behavior was demon-
strated, but there was no significant effect on the
number of hysteroscopies or dilation and curet-
tage procedures performed for dysfunctional uterine
bleeding in women <40 years old.

Bernal-Delgado and colleagues (55) taught 158
general practitioners at 24 primary care centers about
recommended nonsteroidal anti-inflammatory medi-
cations, using evidence-based educational sessions
reinforced with printed material. This resulted in
statistically significant reductions in prescriptions
of nonrecommended drugs and decreased costs per
prescription in the intervention group.

D’Onofrio et al. (56) provided 36 emergency
medicine residents with a 4-hour didactic, video, and
structured skills-based workshop about screening
and intervening in patients presenting with alcohol
problems. The intervention group had statistically
significant increases in knowledge scores and
medical records with evidence of review and
intervention.

Freemantle et al. (57) provided educational ses-
sions on practice guidelines by pharmacists to
general medicine practices in 12 districts. The
intervention group had statistically significant
improvement in prescribing practices and in numbers
of patients treated within practice guidelines. Small
groups of practitioners (two or fewer) improved
performance more than larger groups did.

In summary, five randomized controlled trials and
one controlled educational trial indicated improved
patient outcomes after EB medical education.

Studies of Evidence-Based Health Care in
Chiropractic Education

A limited number of studies addressed outcomes
of EBHC in chiropractic education (Table 4). These
studies were not methodologically rigorous and
consisted of qualitative survey designs. No studies
of EB chiropractic education on patient outcomes
were identified.

In a cross-sectional survey study of chiropractic
college clinics, Rose and Adams (58) reported on
the teaching and use of EBHC in chiropractic educa-
tion. Chiropractic college clinical administrators and
directors were surveyed worldwide with a response
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Table 3. Patient Outcomes From Evidence-Based Medical Education, Single Studies

Author, year,
design

Participants,
intervention

Outcome(s)
assessed

Outcome
measure(s)

Results

Goldberg et al.
(2001),
randomized
controlled trial

Balas et al. (1998),
randomized
controlled trial

Sanci et al. (2000),
randomized
controlled trial

Searle et al. (2002),
randomized
controlled trial

Bernal-Delgado
et al. (2002),
randomized
controlled
simple blind trial

D’Onofrio et al.
(2002), controlled
educational trial

Spine surgeons,

primary care
physicians, surgical
candidates & hospital
administrators in

10 communities;
package of 6
educational activities
over 30 months

N = 10 physicians,

N = 152 patients
with end-stage renal
disease; intervention
group received
clinical direct
reports encouraging
consideration of
peritoneal dialysis

108 self-selected

general practitioners;
educational

program 2.5
hours/week for

6 weeks followed by
final 2-hour session
of case discussion
& debriefing

62 gynecologists

or trainees in 6
public gynecology
units; evidence-
based guidelines

via problem-based
interactive workshop
facilitated by leader,
& laminated algorithm
and guidelines

158 general

practitioners at
24 primary care
centers, evidence-
based educational
session based on
systematic review
reinforced with
printed material

N = 36 emergency

medicine residents,
4-hour didactic,
video, and
structured skills-
based workshop
(n = 17 intervention
group and n =19
control group)

Surgical rates

Dialysis modality
selection

Adolescent
health care

Quarterly observation

of surgical rates

Number of patients

allocated to
peritoneal dialysis

Objective ratings

of consultations
with standardized
adolescent patients
on videotape; doctor
questionnaires
measuring skill,
knowledge,
self-perceived
competency,
program satisfaction,
self-reported
practice changes

Hysteroscopies, and Number of procedures

D & C performed
for dysfunctional
uterine bleeding

on women

<40 years old

Effect on
prescriptions
of nonsteroidal
anti-inflammatory
drugs

Screening and
Intervening
with patients
presenting with
alcohol problems

performed, physician
behavior change,
perceived booking
rates of procedures

Change in numbers of

packages prescribed
for each drug;
changes in drug
costs during 6-
month pre- and
postintervention

Medical records with

evidence of review
and intervention;
self-reported change
in knowledge,
current practice,
self-efficacy, role
responsibility,
attitudes & beliefs,
provider readiness
to change at 1 year

Reduction of 8.9%
(p = .01) in surgical
rates in intervention
groups, compared
to control groups

Increased percentage
of patients allocated
to dialysis in
intervention
group (15.3%
vs. 2.4%, p = .041)

95% (103/108)
doctors completed
intervention
& evaluation;
intervention group
had significantly
greater improvement
in all outcomes
and sustained
improvement in
most outcomes at
13-month follow-up

Increase in evidence-
based clinician
behavior, but no
significant effect on
number procedures
performed
at 6 months

Reduced prescription
of nonrecommended
drug (22.5%)(95%
Cl: 34.42 to —10.76)
and decreased cost
per prescription
(1.91%)(95%Cl:
—0.33% to —3.49%)

Significant increase in
knowledge scores
(p < .001) and
medical records with
evidence of review
and intervention
(95% CI: 31-50,

p < .001); no
significant between-
group differences
in other self-
reported outcomes
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Table 3. (continued)

Author, year, Participants, Outcome(s) Outcome
design intervention assessed measure(s) Results
Freemantle General medicine Prescribing Numbers of patients Significant
et al. (2002), practices in 12 practices treated within improvement in
randomized districts, educational practice guidelines prescribing practices

controlled trial sessions by
pharmacists on

practice guidelines

(OR = 1.24)(95%
Cl: 1.07-1.42),
increased number
of patients treated
within guidelines
(5.2%)(95% CI:
1.7%-8.7%);
smaller groups of
practitioners (2 or
fewer) improved
performance more
than larger groups

rate of 78% (18/23). A majority of respondents
required their interns to participate in oral case
presentations (67%) and write case reports (65%),
but only a small number required interns to routinely
generate clinical/research questions or conduct liter-
ature searches (18%). The study also reported that
no respondents required their interns to participate
in journal clubs and that interns were likely to rely
on clinical faculty, preclinic course instruction, and
textbooks for clinical decision making.

Green (59) described an innovative teaching strat-
egy, which included student-written letters about
recently published articles to journal editors, to
develop critical thinking and professional commu-
nication skills in chiropractic students. Prior to the
assignment, students were taught elements of basic
research designs commonly published in chiropractic
literature and were provided instruction and prac-
tice, in critical appraisal. Results demonstrated a
large percentage of students who felt they were more
likely to write editorial letters to journals when in
practice and felt the assignment and course helped to
develop critical appraisal and professional commu-
nication skills.

Green and Johnson (60) described their clinical
epidemiology course requiring integration of crit-
ical thinking skills with ability to acquire data and
apply it. Student evaluations indicated that they
learned most from self-directed, active learning situ-
ations, but were frustrated if insufficient individual-
ized instructor contact was provided.

Fernandez and Delaney (61) conducted a one-
group pretest-posttest design (simple panel design)
with investigator-blinded survey administration to
measure effectiveness of EB educational activities

using adult learning theory with chiropractic
interns (n = 31) at a college teaching clinic.
Activities included two workshops on constructing
clinical questions and critical appraisal of published
research, and independent patient-based EBHC as-
signments. A qualitative self-assessment survey was
administered before and after a 6-week period of
EBHC activities to measure their effectiveness.
Eighty-one percent (81%) of subjects completed
pretest-posttest surveys, which showed statistically
signific