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ABSTRACT

Background Team-based decision-making has been shown to reduce diagnostic error, increase clinical certainty, and decrease
adverse events.

Objective This study aimed to assess the effect of peer discussion on resident practice intensity (Pl) and clinical certainty (CC).

Methods A vignette-based instrument was adapted to measure Pl, defined as the likelihood of ordering additional diagnostic

tests, consultations or empiric treatment, and CC. Internal medicine residents at 7 programs in the Philadelphia area from April
2018 to June 2019 were eligible for inclusion in the study. Participants formed groups and completed each item of the instrument
individually and as a group with time for peer discussion in between individual and group responses. Predicted group Pl and CC
scores were compared with measured group Pl and CC scores, respectively, using paired t testing.

Results Sixty-nine groups participated in the study (response rate 34%, average group size 2.88). The measured group Pl score
(2.29, SD = 0.23) was significantly lower than the predicted group PI score (2.33, SD = 0.22) with a mean difference of 0.04 (SD =
0.10; 95% Cl 0.02-0.07; P = .0002). The measured group CC score (0.493, SD = 0.164) was significantly higher than the predicted
group CC score (0.475, SD = 0.136) with a mean difference of 0.018 (SD = 0.073; 95% Cl 0.0006-0.0356; P = .022).

Conclusions In this multicenter study of resident P, peer discussion reduced Pl and increased CC more than would be expected

from averaging group members’ individual scores.

Introduction

Physician decision-making has been studied in a
variety of settings in attempts to identify cognitive
biases, increase diagnostic accuracy, and decrease
resource utilization."* However, as medical complex-
ity has increased, clinicians now rarely operate in
isolation, and clinical decisions are increasingly made
within formal or informal clinical teams. The
National Academy of Medicine has emphasized
physician-led team-based care as a tool to improve
patient-centered care, transitions of care, and health
outcomes.” To our knowledge, few studies have
attempted to simulate a team-based approach to care
in assessing decision-making among practicing physi-
cians or physicians-in-training.

Team-based approaches to decision-making have
been shown to have a positive impact through
aggregation of individual judgments and team-based
discussion. Aggregation of individual judgments of
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Editor’s Note: The online version of this article contains the study
instrument of clinical vignettes.

dermatologists independently reviewing skin lesions
and radiologists independently reviewing mammo-
grams was found to be more accurate in the detection
of skin and breast cancer than individual judgments
alone.*® On a larger scale, the Human Diagnosis
Project demonstrates that pooling clinician assess-
ments through an online platform improves diagnos-
tic accuracy across clinical disciplines.” These studies
focus on what has been termed “collective intelli-
gence,” the aggregation or pooling of individual
clinical assessments entered asynchronously by clini-
cians who are temporally and/or geographically
separated. Few studies have attempted to capture
the more complex dynamics that arise among
individuals working together in teams. Medical
students working in pairs were less prone to
diagnostic errors and more confident in their answers
than medical students working individually, and
systematic peer cross-checking among emergency
medicine physicians is associated with a decreased
rate of adverse events.®” On the other hand, group
decision-makers are vulnerable to an additional set of
biases not applicable to the individual and fall into
predictable decision-making traps. Biases introduced
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into group decision-making such as group polariza-
tion and escalation of commitment have potential
implications for patient care and patient safety.'*!!

Previous studies have shown that the learning
environment a resident trains in explains variation
in practice intensity (PI) more than individual
demographic characteristics or personality traits.'*
For example, residents who are supervised by
attendings who are more likely to prescribe brand
name statins are more likely to prescribe brand name
statins themselves.'? It is important to understand the
ways in which learning environments influence
resident development of practice patterns in order to
better identify modifiable targets for improvement of
graduate medical education. One way in which
residents hone their clinical decision-making skills is
through discussion with their peers.

The purpose of this study is to assess the impact of
peer discussion on internal medicine (IM) resident PI,
defined as the likelihood of ordering diagnostic tests,
empiric therapies, or subspecialty consultations. We
aim to assess the effect of peer discussion on PI and
clinical certainty (CC). As a secondary analysis, we
aim to identify resident characteristics associated with
greater response to peer discussion and likelihood of
compromise.

Methods

The study was conducted from April 2018 to June
2019 at 7 IM residency programs ranging from small
community-based programs to large university pro-
grams in the Philadelphia area (Abington Hospital,
Christiana Care Health System, Hahnemann Univer-
sity Hospital, Main Line Health System, Temple
University Hospital, Thomas Jefferson University
Hospital, and the University of Pennsylvania Health
System). All IM residents including preliminary,
transitional, and categorical residents were included
in the study.

We used an instrument that has been previously
described in the literature to measure PI and CC and
adapted it to capture individual and group respons-
es.'> The instrument consists of 34 brief clinical
vignettes, designed to describe situations in which
ordering a diagnostic test, empiric treatment, or
subspecialty consultation may or may not be indicat-
ed (provided as online supplementary data). After a
description of the clinical scenario, participants were
asked whether they would order a particular diag-
nostic test, empiric treatment, or subspecialty consul-
tation. Each item has 4 possible responses: “Definitely
no,” “Probably no,” “Probably yes,” and “Definitely
yes,” which are assigned a numerical value of 1 to 4.
A PI score was calculated, defined as the mean of all
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Objectives

The purpose of this study was to assess the effect of peer
discussion on resident practice intensity (Pl) and clinical
certainty (CQ).

Findings
Peer discussion is associated with a decrease in practice
intensity and an increase in clinical certainty.

Limitations
This was a vignette-based study that may not reflect real
world clinical practice.

Bottom Line
This study examines one way in which a team-based
approach may affect clinical decision-making.

vignette responses. A CC score was calculated,
defined as the proportion of “Definitely no” and
“Definitely yes” answers. In addition, we collected
demographic information including age, gender,
training program, and level of training.

The instrument was administered in person by 3
authors (N.B.E, C.C., R.B.J.), in place of or following
regular didactic sessions at times and locations that
were determined to be convenient by individual
residency program leadership. A chance at a $45
cash gift card was offered as an incentive for
participation.

Participants were asked to form groups of 3
(although groups of 2-5 were allowed), comprised
of either interns or second- and third-year IM
residents. The instrument was accessed via an online
survey platform (REDCap, Vanderbilt University,
Nashville, TN) on the participant’s handheld device.
Participants were directed to complete the instrument
by individually reading and selecting an answer to
each vignette, conferring with their group, and then
selecting a group answer to the same vignette.
Participants were instructed that their group answer
should be a consensus.

To examine the effect of group work on PI, we
calculated a predicted PI score for each group, which
we defined as the numerical mean of the individual PI
scores of group members. We then used paired ¢
testing, with the hypothesis that the difference
between the predicted group PI score and the
measured group PI score would be greater than zero,
or in other words, that working in groups would
lower PI more than expected from the numerical
mean of the group’s individual PI scores. Similarly, we
used paired # testing to compare predicted group CC
score with the measured group CC score, hypothe-
sizing that the difference between the predicted group
CC score and the measured group CC score would be
less than zero, or that working in groups would
increase CC more than expected from the mean
individual CC scores of the group members.



As a secondary analysis, we explored the factors
influencing whether a participant made a high
number of answer switches after conferring with
their group. We calculated the total number of answer
switches, defined as moving from “Definitely no” or
“Probably no” to “Definitely yes” or “Probably yes,”
or vice versa. We defined high-switch individuals as
participants who switched answers more than 1 SD
above the mean number of switches. We then created
a logistic regression model with high-switch as the
dependent variable and gender, intern status, individ-
ual PI score, and individual CC score as the
independent variables. We hypothesized that women,
interns, and those with higher individual PI scores
would be more likely to have a high number of
switches, and that those with a high individual CC
score would be less likely to have a high number of
switches.

A P value of < .05 was used to determine statistical
significance. This study was reviewed and deemed
exempt by the Institutional Review Board at Thomas
Jefferson University Hospital and was either reviewed
or deferred by each individual study site.

Results

Of the 651 IM residents eligible for inclusion in the
study, 222 participated (34% response rate). They
formed a total of 69 groups with an average group
size of 2.88 (median = 3, range 2-5, SD = 0.74).
Baseline individual and group characteristics are
reported in TABLE 1.

The mean individual PI score was 2.33 with an SD
of 0.26, where a higher score (maximum 4) indicates
a more intense practice style. The mean individual CC
score was 0.49 with an SD of 0.17, where a higher
score (maximum 1) implies that the respondent was
more certain in their answers (TABLE 2).

Pl in Groups

The average predicted group PI score was 2.33 (SD =
0.22, 95% CI 2.28-2.38), and the average measured
group PI score was 2.29 (SD = 0.23, 95% CI 2.23-
2.34). We found that the measured group PI score was
significantly lower than the predicted group PI score,
with a mean difference of 0.04 (SD = 0.10; 95% CI
0.02-0.07; P =.0002; Cohen’s d = 0.443; TABLE 1).

CC in Groups

The average predicted group CC score was 0.475 (SD
= 0.136, 95% CI 0.443-0.508), and the average
measured group CC score was 0.493 (SD = 0.164,
95% CI 0.454-0.533). We found that the measured
group CC score was significantly higher than the
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TABLE 1
Study Population
Individual
Characteristics n (%)
(N = 222)
Age Mean 28.9 (median 28, range 24-38)
PGY
PGY-1 96 (43)
PGY-2 52 (23)
PGY-3 52 (23)
PGY-4 7 (3)
Unknown 15 (7)
Gender
Male 114 (51)
Female 91 (41)
Prefer not to say 5 (3)
Unknown 12 (5.4)
Group
Characteristics n (%)
(N =69)
Group size Mean 2.88 (median 3, range 2-5)
Gender composition
Mixed gender 44 (64)
Single gender 23 (33)
Unknown 2 (3)

Abbreviation: PGY, postgraduate year.

predicted group CC score, with a mean difference of
0.018 (SD=0.073; 95% CI 0.0006-0.0356; P =.022;
Cohen’s d = 0.248; TABLE 2).

Answer Switching in Groups

The mean number of switches, or changes from yes to
no or vice versa from the individual answer to the
group answer, was 2.86 (median=3; SD =2.29; range

TABLE 2
Primary Results
Variable Mean (SD) 95% Cl
Individual practice 2.33 (0.26)
intensity (PI)
Predicted group PI 2.33 (0.22) 2.28-2.38
Measured group Pl 2.29 (0.23) 2.23-2.34
Mean difference -0.04 (0.10) -0.02, -0.07
(measured-predicted)
in group Pl
Individual clinical 0.49 (0.17)
certainty (CC)
Predicted group CC 0.475 (0.136) 0.443-0.508
Measured group CC 0.493 (0.164) 0.454-0.53
Mean difference 0.018 (0.073) 0.0006-0.0356
(measured-predicted)
group CC
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TABLE 3
Logistic Regression Analysis for High-Switch Status
Variable OR 95% CI P Value
Female gender 2.26 0.908-5.63 .08
Intern 342 1.26-9.29 .016
Individual practice 7.49 1.12-49.9 .038
intensity
Individual clinical 0.022 0.001-0.470 .014
certainty

0-12). After dichotomizing the outcome to define
high-switch individuals (> 5 switches, > 1 SD from
the mean), we performed logistic regression with
gender, intern, individual PI score, and individual CC
score as the independent variables. Female gender was
associated with an OR of 2.26 for a high number of
switches; however, the term was not significant (P =
.08, 95% CI 0.908-5.63). Intern status (OR = 3.42; P
=.016; 95% CI 1.26-9.29) and higher individual PI
scores (OR = 7.49; P =.038; 95% CI 1.12-49.9)
increased the likelihood of having a high number of
switches. On the other hand, higher individual CC
scores decreased the likelihood of having a high
number of switches (OR = 0.022; P =.014; 95% CI
0.001-0.470; TABLE 3).

Discussion

In this multicenter, vignette-based study of resident PI,
we found that working in peer groups reduced PI and
increased CC more than would be expected from
averaging group members’ individual scores. These
findings suggest that coming to an answer as a group
was not a matter of compromising to the middle, but
instead that discussing the cases moved the whole group
toward less intense practice. This has potential implica-
tions for resource utilization and patient outcomes in
the clinical setting, particularly when higher intensity
practice correlates with lower value care. We also found
that peer groups were more certain in their answers.
Coupled with prior studies suggesting that group
medical decisions outperform those of individuals, this
finding is important given that uncertainty is a known
driver of low-value care.'*' The calculated effect sizes
in this study were small; however, in thinking about
how to identify meaningful differences in practice
pattern from responses to clinical vignettes for which
the answer choices were “Definitely yes,” “Probably
yes,” “Probably no,” and “Definitely no,” we speculated
that a change in response from “Probably yes” to
“Definitely yes” or vice versa might reflect a change in
certainty but that a change in response from “Yes” to
“No” or vice versa might reflect a meaningful change in
practice. Focusing in on potential changes in practice is
what inspired our secondary analysis into answer
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switching. Unsurprisingly, individuals with higher indi-
vidual CC scores were less likely to have a high number
of answer switches.

Interestingly, the individual PI scores from our
study were notably lower than what was seen in the
study by Dine and colleagues in 2015 (2.33 vs
2.52)."% There were differences in participating
programs and administration that preclude direct
comparison; however, this does suggest a trend
toward lower PI in the 4 years since the prior study.
It is possible that trainees today are more sensitive to
resource utilization and health care costs than they
were 4 years ago.

Our study has several limitations. It was limited to
one geographic area; however, we included both
academic and community-based programs that varied
in program size. The previous study evaluating PI in
residents showed that residents in a similar group of
programs had a range of PI, increasing generalizabil-
ity. The residents reviewed each case, chose their
individual answer, and then discussed it as a group
before proceeding to the next case. While the cases
were extremely brief, and there was no lag time in
between individual response and group discussion for
each case, it is possible that exposure to the case a
second time influenced the group response. Most
importantly, the vignette-based nature may not reflect
real world practice patterns. Participants were al-
lowed to choose their own groups, which does not
approximate team structure on the wards. Further-
more, participants anticipating sharing their answers
with their peers may have led to social desirability
bias influencing individual and group responses.

The results of this study open up many potential
avenues for future research. This study used an
instrument that measures PI and CC. It is not
designed to measure the appropriateness of more or
less intense practice, which is an important question
worthy of further investigation. We did not try to
standardize the demographic composition of groups.
Future work should identify if there are group factors
that contribute to group dynamics and influence
group outcomes. It would be very interesting to
explore both qualitatively and quantitatively the
factors that arise in group decision-making that
influence group outcomes. We speculate that an
individual’s initial response may be based on reflexive
type I reasoning and that the intervention of peer
discussion may force type II reasoning. Qualitative
studies of the discussion resulting in group outcomes
could explore if one group member presents new
information to the group such as clinical experience
or knowledge of the literature that influences the
group outcome. Alternatively, given the finding that
individuals with lower individual CC switched



answers more frequently, it is possible that peer
discussion mitigates uncertainty that the individual
would have otherwise alleviated by choosing to order
a test or call a consultant. Quantitative research could
identify if there are characteristics of individual group
members who are more likely to influence the group
outcome such as gender or seniority and if there are
other drivers of high answer switching. Our study
focused only on IM residents; however, future
research could expand upon this to include other
learners and assess interprofessional collaboration.
Finally, while we attempted to approximate clinical
decision-making using clinical vignettes, there is of
course no substitute for an analysis of group decision-
making in actual practice.

Conclusions

In conclusion, peer discussion is associated with
decreased PI and increased CC. IM residents with
high individual PI were more likely to compromise
after peer discussion.
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