
Is It Time for a Coordinated and
Longitudinal Approach to
Antibiotic Stewardship
Education?

TO THE EDITOR—Barlam and colleagues
recently published a comprehensive and
evidence-based primer on implementing
an antibiotic stewardship program [1].
We read with particular interest the section
describing the limited role of education as
an intervention to reduce inappropriate
antibiotic use. Many of the interventions
aimed at heath professionals have been
time-limited and conducted via individual
sessions. Although successful in the short
term, they resulted in nonsustainable im-
provements in prescribing behaviors [2].
There has been increasing interest in target-
ing trainees before antibiotic prescribing
behaviors become fixed [3]. However, few
programs have been developed specifi-
cally for health profession learners [4].
Similar to more advanced practitioners,
the few educational strategies that have
been employed in these early learners
have been limited to individual classes
or modules. We describe below one ap-
proach to medical student education on an-
tibiotic stewardship.

We developed a comprehensive learn-
ing experience throughout the second to
fourth years of medical school. Our curric-
ulum utilized the concept of spiral learn-
ing, where the same material or concept

is revisited frequently, but with increasing
complexity [5]. In spiral learning, previous
learning is not only reinforced but also
deepened, so that mastery is more efficient-
ly obtained.
We initiated an antibiotic stewardship

curriculum in 2013 at the University of
California, San Francisco School of Medi-
cine (Figure 1). The second year compo-
nent included (1) purposeful integration
of stewardship themes throughout the
foundations science microbiology block
(integrates microbiology, infectious diseas-
es, and pharmacology), and (2) a 2-hour,
interprofessional, case-based small group
activity for medical and pharmacy students
on antibiotic stewardship. During the third
year of medical school we developed (1) an
interactive case-based 1-hour didactic ses-
sion emphasizing responsible antibiotic
use immediately prior to start of clerkships,
and (2) during the medicine clerkship, an
online module on common infections
and antimicrobial use, followed by an in-
teractive “Jeopardy”-style chief resident–
taught game. During the fourth year of
medical school we delivered 2 sessions (2
hours and 1.5 hours) on common infec-
tions and responsible antimicrobial use im-
mediately before the start of the fourth year
and 1 week before graduation. We also de-
veloped and disseminated antibiotic cards
for medical students to use on the wards
starting in the third year.
We queried students about their

attitudes regarding prescribing patterns
and antibiotic stewardship. By the middle
of second year, 99.6% believed that anti-
biotic resistance is a major public health

problem, and that overprescribing of anti-
biotics is a major cause of antibiotic resis-
tance. Prior to graduation, 88% felt at least
moderately prepared to initiate empiric an-
tibiotics and when and how to narrow the
spectrum of coverage. Eighty-eight percent
felt very or extremely satisfied with the ed-
ucation they received on antibiotic stew-
ardship during medical school. We agree
with Barlam and colleagues that didactic
education cannot be used as a stand-alone
intervention in antimicrobial stewardship
programs [1], but argue that a multimodal
and longitudinal approach could increase
impact.

Educational strategies that incorporate
spiral learning may enhance the role of edu-
cation in stewardship. Methodical inclusion
in a longitudinal undergraduate medical ed-
ucation curriculum should be linked to fu-
ture activities proposed in graduate medical
education and existing efforts that already
target health professionals.
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Figure 1. Mapping of a longitudinal medical school antimicrobial stewardship curriculum during a 4-year med-
ical school.
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