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BACKGROUND AND OBIJECTIVES: Teaching medical trainees evidence-
based medicine (EBM) is required by the Accreditation Council for Graduate
Medical Education. Most published graduate EBM curricula focus on critical
appraisal over point-of-care information mastery. Faculty at the University of
Rochester Family Medicine Residency implemented a clinically integrated, cy-
clical EBM curriculum juxtaposing information mastery with expert-level skills
such as critical appraisal. We administered the Evidence-Based Medicine Envi-
ronment Survey (EBMES) to learners before and after the yearlong curriculum.

METHODS: Two cohorts of participating third-year residents completed the
EBMES before and after an EBM curriculum.

RESULTS: Over 2 years, 21 residents completed pre- and postevaluations.
Resident perception of the EBM educational and practice environment was
high at baseline and improved for 15 of 36 survey items (P<.05).

CONCLUSIONS: Resident perception of the EBM learning environment im-
proved after participation in a yearlong curriculum. Nearly all of the content
covered in SOFM and measured by EBMES improved in a statistically sig-
nificant manner. We propose that EBM curricula should combine tradition-
al literature search and critical appraisal skills with information mastery to
maximize effectiveness. Our curriculum can be modified to fit other graduate
family medicine contexts.

(Fam Med. 2022;54(4):298-303.)
doi: 10.22454/FamMed.2022.652106

vidence-based medicine
E (EBM) education is required

by the Accreditation Council
for Graduate Medical Education.?
Practice-Based Learning and Im-
provement-1 encapsulates EBM com-
petencies and is harmonized across
specialties.! Best practices for EBM
curricular content and methods are
unclear.?”
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In EBM education, there is a di-
vide between those who propone
information mastery versus EBM
expert models.?® The expert model
emphasizes critical appraisal skills;
instruction is provided in journal
clubs outside of clinical activities
and focuses on analysis of individual
studies. Information mastery curri-
cula emphasize synthesized evidence
to inform patient care decisions.

While journal clubs were the nearly
sole method of teaching EBM before
2000, research supports an integrat-
ed, comprehensive EBM curriculum,
as the most effective to achieve be-
havior change.?!>!3 Although learn-
ers may prefer the expert model,®
others®*15 argue that EBM edu-
cation should focus on information
mastery.

The University of Rochester Fam-
ily Medicine Residency employs a
clinically-integrated!? EBM cur-
riculum, entitled “Science of Fam-
ily Medicine” (SOFM), that strives
for balance between the two ap-
proaches. We agree that informa-
tion mastery is the primary way for
family physicians to provide timely,
evidence-based care.®'* We also be-
lieve that rehearsal of expert EBM
skills makes one a more competent
information master, and facilitates
an enhanced understanding of the
synthesized resources commonly ac-
cessed at the point of care. With few
exceptions,'®® most other curricula
focus on one approach or the other,
with the majority still emphasizing
critical appraisal.26%1% 2081 In con-
trast, SOFM requires acumen with
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both point-of-care synthesized re-
sources and critical appraisal.

Curriculum Structure

SOFM is cyclical, with each third-
year resident leading three sessions
over 4 weeks, for a total of 11-13
cycles per year (Figure 1). Session
1 focuses on information mastery.
Residents practice critical appraisal
during session 2. The final presen-
tation is a peer teaching session en-
compassing content from sessions 1
and 2. We developed a course website
and integrated a medical librarian
(L.P) and an epidemiologist (B.A.L.).
Table 1 lists curricular goals. Prior
to the COVID-19 pandemic, sessions
1 and 2 occurred at a local diner, in-
centivizing engagement. We current-
ly meet virtually.

Evaluation

One barrier to EBM practice can be
institutional culture.®??% We aimed
to evaluate SOFM’s effect on resi-
dent perception of our EBM environ-
ment. The Evidence-Based Medicine
Environment Survey (EBMES)32
provided a validated instrument for
this purpose. It contrasts with oth-
er EBM assessments that focus on
learners rather than curricula or
environment.3343¢ We hypothesized
that resident perception of our EBM

learning environment would improve
after SOFM.

Methods

The EBMES is a 36-item survey
evaluating contextual factors affect-
ing EBM practice on a 5-point Lik-
ert scale. Rigorous development and
psychometrics give evidence for con-
tent, internal structure, and discrim-
inant validities, and protect against
acquiescence bias.?> We obtained the
survey from the authors. We distrib-
uted the EBMES to two cohorts of
third-year family medicine residents
before and after SOFM. The 2019-
2020 academic year is cohort 1 and
2020-2021 is cohort 2. EBMES com-
pletion was neither required nor tied
to evaluation.

We pulled, matched, and de-iden-
tified data before analyses. We add-
ed cohorts’ 1 and 2 pre- and posttest
data together. We calculated mean
values for pre- and posttests and
conducted paired ¢ tests to determine
the difference between pretest and
posttest for the combined cohort and
stratified by cohort using Stata soft-
ware, version 16 (StataCorp, LLC).
Per the University of Rochester’s
Research Subjects Review Board,
this evaluation (STUDY00004483)
did not meet the federal definition
of research.

Figure 1: Science of Family Medicine Timeline
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* Peer teaching

* Summary of Sessions 1
&2

e EBM Pearl
* Clinical Application

Final
Presentation

FAMILY MEDICINE

BRIEF

REPORTS

Results

Twenty-one PGY-3 residents com-
pleted both pre- and posttests. From
cohort 1, 11/11 residents completed
the pretest, and 10/11 completed the
posttest. From cohort 2, 11/12 res-
idents completed the pretest, and
12/12 completed the posttest. Table
2 shows mean pre- and postscores
for each EBMES item, with each
item moving in a favorable direction,
and significant differences between
pre- and posttest shown for 36.1%
(n=13/36) in cohort 1, 25.0% (n=9/36)
in cohort 2, and 41.7% (n=15/36) in
the combined cohort. Almost all
items which were not statistically
significant in the combined cohort
were not directly covered in the cur-
riculum, had a favorable baseline
with little room for improvement
(ie, >4 or <2), or met both of these
criteria. Some items, despite being
statistically significant in the com-
bined cohort, did not have statisti-
cally significant improvements when
examining individual cohorts due to
small sample sizes. All but two of the
15 statistically significant items are
directly covered in SOFM. Addition-
ally, all but two of the 21 items with-
out statistically significant pre/post
differences were not covered in our
curriculum. In the combined cohort,
respondents had the highest post-
test agreement with “value of adopt-
ing EBM in my clinical practice.” The
item with lowest agreement in both
cohorts was “attending physician
provides me with clear feedback on
my EBM practice.”

Discussion
Nearly 100% of content covered in
SOFM and measured by the EBMES
favorably changed in a statistically
significant manner. Some items, al-
though not directly covered, may be
influenced by our curriculum. Our
next step is to improve faculty feed-
back around resident EBM practice.
SOFM balances expert EBM skills
with information mastery. Our EBM
environment was well perceived in
the preintervention survey, with all
items scored better than neutral.
Despite this high baseline, 41.9% of
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Table 1: SOFM Curricular Goals

SOFM Curricular Goals

1) Cultivate curiosity

2) Acknowledge existing beliefs and practices

3) Create PICOTT questions (Patient, Intervention, Comparison, Outcome, Type of question, Type of article)
4) Synthesize multiple sources

5) Critically appraise literature

6) Teach methodology

7) Contextually interpret literature

8) Apply results to clinical practice

Abbreviation: SOFM, Science of Family Medicine curriculum.

Table 2: Evidence-Based Medicine Environment Survey Mean Scores at Pretest and
Posttest for 2019-2020 (Cohort 1) and 2020-2021 (Cohort 2) Academic Years

Cohort 1 Mean Cohort 2 Mean Combined
Scores Scores Mean Scores

Pretest | Posttest | Pretest | Posttest | Pretest | Posttest
n=10 n=10 n=11 n=11 N=21 N=21

1. I see the value of adopting EBM in my clinical practice as a

.. 4.6 4.7 4.7 4.8 4.7 4.8
physician.
2. My att.er}d.lng physician is supportive of my participation in 4.9 4.6 4.6 4.7 4.4 4.7
EBM training.
3. I' have protected educational time to participate in EBM 44 44 39 41 41 4.9
training events.
fl. EV1dence-.based }nformatlon resources are readily available 43 46 4.0 45 41 AT
in my practice environment.
5. Lgarnlng EBM is NQT very useful to me in providing 15 15 19 16 13 16
quality care for my patients.
6. I often observe my peers applying EBM principles in caring 41 49 39 4.3% 40 4.9

for patients.x
7. Residents usually lead EBM small group discussions. 3.1 4.0% 3.5 4.5% 3.3 4.3"

8. I am aware of the existence of evidence-based information

. . . 3.8 4.5% 4.1 44 4.0 447
resources 1In my practice environment.
9.. Re31dent§ are NOT encouraged to practice EBM in the 15 15 15 15 15 15
clinical setting.
10. My .at.tendmg physician prompts me to apply evidence to 34 3.9% 40 43 37 41
solve clinical problems.
11. F.agulty collabor.at.e with residents in developing and 37 4.3% 39 44 38 43
providing EBM training.
12. Ev1depce-base(_i 1nformat_;10n resources are gasﬂy accessible 35 4.3% 35 49 35 49
at the point of patient care in my practice environment.
13. Residents are encouraged to become problem solvers. 4.2 4.5 44 4.5 4.3 4.5
14. My attending physician promotes an atmosphere of 47 49 48 45 48 47
mutual respect.
15. There is a h'1gh level qf f"aculi;y involvement in teaching 35 49 37 44% 36 43
EBM at my residency training site.
16. Developing a high level of skills in evidence-based practice
would help me provide high quality care for my patients as a 4.3 4.7 4.6 4.5 4.5 4.6
physician.
17. 1 have clear goals for learning EBM. 3.3 4.2 3.6 4.1 3.5 4.17

(continued on next page)
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Cohort 1 Mean Cohort 2 Mean Combined
Scores Scores Mean Scores
Pretest | Posttest | Pretest | Posttest | Pretest | Posttest
n=10 n=10 n=11 n=11 N=21 N=21

19. T}.le. 1ntegrat}or.1 pf EBM into chn.lcal pI‘é.iCtlce is met with 929 1.4% 18 19 20 17
skepticism by clinicians in my practice environment.*
20. Nurses r?md other house staff are supportive of evidence- 35 41 39 40 37 40
based practice.x
21. Thgre is sufﬁglgnt time allocated to EBM training in 31 3.8% 37 37 34 38
my residency training program.
22. My attending phys101a.n models e;v1dence-.b:?1sed practice 38 39 39 41 39 40
during rounds and case discussions in the clinical setting.*
23. There is a high level of acceptance of EBM in my practice 39 e 49 43 40 43
environment.*
24.'There% are clealj expectatl'or{s for residents regarding EBM 33 43% 38 44% 36 43
training in my residency training program.
25. My attending physman provides me with clear feedback 26 3.6+ 35 41% 30 3.9
on my EBM practice.
26. Faculty pl"om'ot.e the appllcatlon of EBM in solving clinical 35 4.9% 41 44 38 43
problems for individual patients.
27. There is a commitment to life-long learning in my practice 4.9 47 46 47 44 47
environment.*
28. The use qf ch.mcal ev1depce is part of the routine for 38 40 39 45 39 49
clinical practice in my practice environment.*
29.. My attending physician .does NOT prgv1de me with any 26 17 19 16 929 17
guidance on my EBM learning and practice.
30. I will bfa able_ to apply EBM knc_)Wledge and skills to the 40 46 49 49 41 44
care of patients in my practice environment.
31.1 often_ ol_oserve my attending ph_ysmlan citing evidence to 37 37 39 41 38 39
support clinical decisions about patient care.*
32.'There isa vx'zell-structured EBM component in my 40 49 38 43 39 49
residency training program.
33..Imp1emen.t1ng EBM will improve the care that physicians 45 47 46 44 46 45
deliver to patients.
34. I feel part of the clinical team working here.x 4.2 4.6 4.5 4.2% 44 44
35. EBM tram.mg mll .enhance my ability to integrate the 43 4.8% 46 45 45 46
best evidence into clinical practice.
36. Residents work as a team to apply EBM to solve clinical 35 4.9 41 45 38 43
problems.

Abbreviation: EBM, evidence-based medicine.
*Statistically significant difference between mean scores per year (P<.05).
T Statistically significant difference between mean scores for years combined (P<.05).

* Not directly covered in the curriculum.

items had significant improvement, By using the EBMES, our goal
which may be an effect of the SOFM was to evaluate curriculum, not
curriculum or of confounding factors. learners. We found no implementa-
Our curriculum adheres to recom- tion barriers specific to the tool. This
mendations for EBM education best  is the first application of the EBMES
practices,>'213373820 which may con- as a curricular evaluation tool.
tribute to positive effect. Our evaluation has several lim-
itations. Educationally meaningful

FAMILY MEDICINE

differences between pre- and post-
tests are not defined. There are no
minimum thresholds indicating an
adequate EBM learning environ-
ment. Amount of training and train-
ee level may be at least as important
as content and structure.’®3? Culture
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may not be the primary barrier to
implementation of EBM.3-4

We are encouraged by improve-

ments in resident perception of our
EBM learning environment after
SOFM. Further research should ex-
amine pairing of information mas-
tery with EBM expert training. Until
then, SOFM is one possible model for
family medicine residency EBM edu-
cation. Its key components, inclusive
of recurring cycles, peer teaching, in-
formation mastery, critical appraisal,
and a social atmosphere with food
when possible, can be modified to
fit other graduate family medicine
contexts.
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