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ntibiotic misuse contrib-
Autes to antibiotic resistance
and is a global public health
threat.»? Annually, 2 million peo-
ple acquire antibiotic resistant in-

fections in the United States, and
23,000 die.? In 2012, the American
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BACKGROUND AND OBJECTIVES: Antibiotic misuse contributes to antibiotic
resistance and is a growing public health threat in the United States and glob-
ally. Professional medical societies promote antibiotic stewardship education
for medical students, ideally before inappropriate practice habits form. To our
knowledge, no tools exist to assess medical student competency in antibi-
otic stewardship and the communication skills hecessary to engage patients
in this endeavor. The aim of this study was to develop a novel instrument to
measure medical students’ communication skills and competency in antibi-
otic stewardship and patient counseling.

METHODS: We created and pilot tested a novel instrument to assess student
competencies in contextual knowledge and communication skills about anti-
biotic stewardship with standardized patients (SP). Students from two institu-
tions (N=178; Albert Einstein College of Medicine and Warren Alpert Medical
School of Brown University) participated in an observed, structured clinical
encounter during which SPs trained in the use of the instrument assessed
student performance using the novel instrument.

RESULTS: In ranking examinee instrument scores, Cronbach a was 0.64
(95% Cl: 0.53 to 0.74) at Einstein and 0.71 (95% CI: 0.60 to 0.79) at
Brown, both within a commonly accepted range for estimating reliability.
Global ratings and instrument scores were positively correlated (r=0.52, F[3,
1741=30.71, P<.001), providing evidence of concurrent validity.

CONCLUSIONS: Similar results at both schools supported external validity.
The instrument performed reliably at both institutions under different exami-
nation conditions, providing evidence for the validity and utility of this instru-
ment in assessing medical students’ skills related to antibiotic stewardship.

doi: 10.22454/FamMed.2020.935298

Board of Internal Medicine (ABIM)
Foundation, Consumer Reports, and
nine medical specialty societies es-
tablished the Choosing Wisely (CW)
campaign to promote resource stew-
ardship and encourage conversations
with patients about unnecessary

care.>¢ Through CW, various spe-
cialty societies recommend against
the inappropriate prescribing of an-
tibiotics for upper respiratory infec-
tions (URI).*¢7

Several professional medical so-
cieties promote antibiotic steward-
ship education for medical students.?
Medical students want more educa-
tion on antibiotic stewardship.”® The
literature on antibiotics stewardship
training mainly reports on feedback
to learners in postgraduate training
programs.’ Few programs for medi-
cal students report behavior change
outcomes.>? Although several in-
struments assess medical students’
general communication skills, none
assess students’ ability to commu-
nicate about stewardship of anti-
biotics.!!® To address this gap we
have developed, and determined the
psychometric properties of, a novel
instrument to assess students’ anti-
biotic stewardship competency.

Methods

Setting and Participants
Third-year students at the Albert
Einstein College of Medicine (Ein-
stein, n=96) and the Warren Alpert
Medical School of Brown University
(Brown, n=82) participated in this
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Bronx, NY (Drs Santos, Oza, Jordan, Joo, and
Nagqvi); Fordham University, Department of
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study during their family medicine
clerkship (2017-2018). Both institu-
tional review boards deemed this
study exempt.

Intervention

At both institutions, antibiotic stew-
ardship instruction is integrated
into the preclinical Microbiology/
Infectious Disease course. Students
reviewed the CW website and its re-
lated videos'? during the family med-
icine clerkship. At the clerkship’s
conclusion, student competency at-
tainment is assessed via an ob-
served structured clinical encounter
(OSCE).

We completed a multistage, iter-
ative development and implemen-
tation of a CW-OSCE with trained
standardized patients (SPs) as

evaluators.'* At both institutions,
the CW-OSCE was one of five end-
of-clerkship OSCE stations. Each
student interviewed and counseled
an SP requesting antibiotics for URI
symptoms using the framework of
CW concepts.? The SPs and simu-
lated cases were different at each
school: viral pharyngitis (Brown)
and viral rhinosinusitis (Einstein).

Measures

Using the CW framework,'® we de-
signed eight items to measure stu-
dents’ ability to engage patients
meaningfully in appropriate pre-
scribing of antibiotics.!? For exam-
ple, these items included whether
the student explored patient’s reason
for requesting antibiotics, explained
the side effects of antibiotics, and

planned a follow up. Each antibiotic
stewardship concept was measured
by one to three items, and each item
had a yes (2 points), partial (1 point),
or no (0 point) rating scale.’>1¢ All
items measured antibiotic steward-
ship concepts rather than general
communication skills.!” Table 1 gives
the main-item concepts for assess-
ing antibiotic stewardship. SPs also
assigned a single-item global rating
of the student performance (range
from 0-2, with higher ratings indi-
cating better overall performance for
the station).

SPs at both institutions received
training in the use of the instru-
ment. The instrument is currently
in use, and is available from the au-
thors upon request.

Table 1: Item Analysis Statistics for the Eight-ltem Instrument Administered at Two Sites

Einstein (n=96) Brown (n=82)
CW Skills and | Instrument Items ltem-Total Correlations Item-Total
Description and Description Mean Cronbach Mean | Cronbach Correlations
(SD) a (SE) (SD) a (SE)
Raw Std Drop Raw | Std | Drop
Elicits L. Reason for 16 (0.5) | 0.610.06)| 054 | 052 [ 032 | L7 | 0.660.06) | 055 | 0.60 | 0.42
concerns request (0.5)
2. Understanding | 4 7 5y | 059 0.06)| 057 | 057 | 038 | ~2 | 0.68(0.05) | 047 | 053 | 0.34
Demonstrates | CONCErNs (0.5)
empathy . 1.6
3. Partnership 1.5(0.6) | 0.55(0.07) | 0.70 0.65 | 0.49 0.6) 0.63 (0.06) | 0.67 | 0.68 | 0.54
4. Etiology 1.9 (0.2) | 0.65 (0.05) | 0.22 035 | 0.11 ((l)’g) 0.63 (0.06) | 0.67 | 0.68 | 0.54
Provides 55 tom 19
clear - Oymp 1.9(0.3) | 0.64 (0.05) | 0.31 042 | 0.19 : 0.61 (0.07) | 0.74 | 0.74 | 0.59
. . resolution (0.8)
information
6. Antibiotic 16 (0.6) | 0.64(0.05)| 047 | 045 | 023 | Y2 | 0.720.05) | 0.41 | 0.39 | 0.17
consequences (0.8)
7. Plan 17(05) | 056 (0.06)| 067 | 0.64 | 050 | 1 | 069(0.05) | 049 | 0.48 | 0.29
Confirms negotiation o ’ ’ ’ ’ ’ 0.7) ' ’ ’ ’ ’
agreement 1.0
8. Follow up 1.6 (0.6) | 0.59 (0.06) | 0.62 0.56 | 0.39 0.9) 0.69 (0.05) | 0.57 | 0.52 | 0.33
. 1.2
Global rating 1.2 (0.6) 0.6)

Item scale: 0 = No (absence), 1=Partial (SP had to prompt), 2=Yes (desired item content present).

Mean=mean of item score.

Abbreviations: CW, Choosing Wisely; SD, standard deviation of item score; a, reliability measured as coefficient a; SE, standard error of c; Raw, raw
correlation between item and total score; Std, correlation between items and total score when all items are standardized; Drop, correlation between
item and total score if item were removed from the instrument; Cronbach a, measure (range 0 to 1) of how reliable and consistent total scores would
be over repeated administrations, with higher values indicating more consistent scores.

Correlations are a measure of association (range -1 to 1) indicating how similar two items are, where values closer to zero indicate no relationship
and absolute values closer to one indicate stronger similarities.
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Analyses

Preliminary analysis of the initial
Einstein data showed minimal vari-
ability in the student scores (SP gave
perfect scores to almost all students).
This prompted SP retraining and ex-
clusion of the first 6 months’ data
from the final analyses. We used the
R statistical software program and
the Psych package (R Foundation for
Statistical Computing, Vienna, Aus-
tria) to calculate a total instrument
score for each student, as well as
item difficulties, score distributions,
scale structure, reliability (Cronbach
a), and concurrent validity via item-
total correlations.”® We analyzed re-
sults separately from each school to
generate initial evidence for external
validity. Taken together, these analy-
ses were intended to determine the
psychometric properties of the in-
Stmment_18,19,21-24

Results
Analysis of the instrument scores of
all students during the study period

(Einstein: 96, Brown: 82) showed
that item difficulties averaged 1.6
(range 1-1.9), which is ideal for dis-
criminating student ability. Cron-
bach a was 0.64 (Einstein, 95% CI:
0.53 to 0.74) and 0.71 (Brown, 95%
CI: 0.60-0.79), both within a com-
monly accepted range (ie, 0.60-0.85)
for estimating reliability (Table 1).

Table 2 shows that simple cor-
relations (r) between items were in
an acceptable range (ie, 0.15-0.50),
considering that correlations deflate
when item score ranges are limited
to discrete values of 0 to 2. Except
for items Q4 and Q5, with smaller
Drop correlations due to the ceiling
effect, item correlations were similar
in magnitude for the two locations
(eg, Q3 had relatively high, and Q6
relatively low correlations at both
schools).

Global ratings and instrument
scores were positively correlated
(r=0.52, F'[3, 174]=30.71, P<.001):
higher instrument scores were cor-
related with more positive global
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rating scores. Table 3 shows that re-
gression analysis predicting global
scores based on total score and test
site showed no significant interac-
tion of scores by site, suggesting
that the relationship between total
score and global score did not differ
by institution and only total scores
predicted global scores (coefficient
estimate=0.13, £[174]=9.24, P<.001).

Discussion

Literature reports that objectively
designed instruments can assess
students’ contextual knowledge and
communication skills in identifying
issues impacting clinical outcomes.!!
We have developed a novel instru-
ment measuring students’ demon-
stration of antibiotic stewardship
concepts.!? The reliability and item
statistics results demonstrate that
the instrument measured scores re-
liably and support its use for similar
purposes at other institutions. High-
er instrument scores predict higher

Table 2: Correlation Matrices of Item Scores for the Eight-ltem Instrument Administered at Two Sites

Item Number
Instrument ltem Einstei B
and Description instein rown
1 2 3 4 5 6 7 1 2 3 4 5 6 7

1: Reason - -
2: Understanding 0.23 - 0.33 -
3: Partnership 0.11 | 0.50 - 0.49 | 0.11 -
4: Etiology 0.06 | 0.04 | -0.06 - 0.13 | 0.25 | 0.35 -
5: Resolution 0.03 | 026 | 0.29 | 0.09 - 0.43 | 0.38 | 0.50 | 0.48 -
6: Consequences 0.14 | -0.04 | 0.17 | 0.14 | 0.03 - 0.09 | 0.10 | 0.18 | 0.24 | 0.13 -
7: Plan 0.33 | 0.17 | 0.32 | 0.17 | -0.02 | 0.39 - 0.05 | 0.10 | 0.01 | 0.50 | 0.17 | 0.11 -
8: Follow up 028 | 022 | 0.38 [ 0.03 | 0.06 | 0.05 | 0.33 | 0.24 | 0.16 | 0.39 | 0.18 | 0.31 | -0.05 | 0.18

Correlations are a measure of association (range -1 to 1) indicating how similar two items are, where values closer to zero indicate no relationship
and absolute values closer to one indicate stronger similarities.

Table 3: Results of Regression of Global Scores on Instrument Scores Across Two Sites

Coefficient Estimate Standard Error t P Value
(Intercept) -0.30 0.17 -1.81 .07
Checklist score 0.13 0.01 9.24 <.001*
Einstein 0.46 0.53 0.87 .39
Interaction -0.07 0.036 -1.82 .07
FAMILY MEDICINE VOL. 52, NO. 5 - MAY 2020 359
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global ratings, providing evidence of
concurrent validity.

Our study has limitations. Stu-
dents were assessed on a single case
during their third-year family med-
icine clerkship, limiting generaliz-
ability to other educational settings
and stages of training. Ideally, there
should be coordinated preclerkship
and clerkship curricula and assess-
ments reinforcing antibiotic stew-
ardship. Additionally, we cannot
provide evidence of behavior beyond
the clerkship nor in the clinical set-
ting. Assessing these competencies in
practice requires novel interventions
such as unannounced SPs in patient
care settings.®

We developed and tested a nov-
el instrument to measure medical
student antibiotic stewardship com-
petencies. Implementation at other
institutions with different cases and
learners would provide additional
validity evidence for the instrument
and elucidate item performance un-
der various conditions.
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