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Purpose: Coaching is a well-described means of providing real-time, actionable feedback to learners. We aimed to determine whether
dual coaching from faculty physicians and real inpatients led to an improvement in history-taking skills of clerkship medical students.
Patients and Methods: Expert faculty physicians (on Zoom) directly observed 13 clerkship medical students as they obtained
a history from 26 real, hospitalized inpatients (in person), after which students received immediate feedback from both the physician
and the patient. De-identified audio-video recordings of all interviews were scored by independent judges using a previously validated
clinical rating tool to assess for improvement in history-taking skills between the two interviews. Finally, all participants completed
a survey with Likert scale questions and free-text prompts.

Results: Students’ history-taking skills — specifically in the domains of communication, medical knowledge and professional conduct —
on the validated rating tool, as evaluated by the independent judges, did not significantly improve between their first and second patient
interviews. However, students rated the dual coaching as overwhelmingly positive (average score of 1.43, with 1 being Excellent and 5
being Poor), with many appreciating the specificity and timeliness of the feedback. Patients also rated the experience very highly
(average score of 1.23, with 1 being Excellent and 5 being Poor), noting that they gained new insights into medical training.
Conclusion: Students value receiving immediate and specific feedback and real patients enjoy participating in the feedback process.
Dual physician-patient coaching is a unique way to incorporate more direct observation into undergraduate medical education
curricula.

Keywords: direct observation, immediate feedback, medical student education, real patients, virtual teaching

Introduction

A 2012 report by the Association of American Medical Colleges showed that up to one-third of medical student
respondents felt they did not receive adequate feedback on their performance during the core clerkships.' Research
has shown that an important aspect of effective feedback is the timeliness of its delivery.” Timely feedback grounds
learners in the recent experience, links feedback to specific observations, and draws clear connections between the
feedback and its future applications. A videotape analysis by Maguire and Rutter’ of histories obtained by 50 medical
students revealed significant deficiencies in their history-taking skills. The authors suggested that additional opportunities
for practice — for example, under direct observation followed by detailed feedback — may be more effective in equipping
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students with the skills necessary for clinical practice. However, studies have shown that direct observation is used
relatively infrequently compared to other methods of evaluating students’ clinical skills.** Thus, we believe the question
remains of how to provide more meaningful feedback to students in clinical settings.

Coaching can be a powerful way to provide meaningful feedback because it is grounded in direct observation and
occurs in real-time. The importance of coaching in physician training has been described by scholars both in the medical
literature and lay press.®’ In a study by Smith et al, trained faculty directly observed over 500 patient encounters in an
outpatient pediatrics resident clinic and provided feedback within three prespecified domains.® The majority (89%) of
residents reported that they changed their approach to some aspects of patient care within each domain due to the
feedback they received. Residents also felt that this program resulted in an increased frequency of feedback. In addition
to physicians, patients are also an important source of feedback for medical trainees, and incorporation of patients
(particularly standardized patients) in medical education has been widely described.”'' However, our review of the
literature, to date, has not revealed studies involving real, hospitalized inpatients providing immediate feedback to
learners. Ultimately, such real-time, targeted feedback is vital for improving learners’ clinical skills, and is an integral
part of becoming an expert learner and developing a growth mindset.'*"?

In this COVID-19-pandemic time frame study at a large, urban academic medical center, we designed a novel method
of coaching second-year internal medicine clerkship students in history-taking utilizing direct observation and immediate
feedback. Students were coached by both expert clinical physicians (virtually) and real hospitalized inpatients (at the
bedside). We elected to focus on the history portion given its key role in cultivating a strong patient-physician relation-
ship and reaching an accurate final diagnosis, coupled with the wide array of methods already demonstrated, including
the use of virtual patient cases, to teach history taking to students.'*'> Furthermore, the patient’s point of view has
become increasingly important for their satisfaction with the hospital experience.'® As such, incorporating the patient
view can provide students with additional insight into history-taking and communication skills required for a successful
career. To add to the existing literature on methods of teaching history-taking, the aim of this study was to evaluate
whether dual physician-patient coaching improves medical student history-taking skills as measured by a previously
validated clinical rating tool called the Minicard.'”'*

Materials and Methods

This study was approved by the Institutional Review Board at Brigham and Women’s Hospital (BWH) and the Program
in Medical Education Executive Committee at Harvard Medical School (HMS) in 2020. The study was conducted from
October 2020 — May 2021. All study participants — students, faculty physicians and volunteer patients — were required to
complete a standard audio-visual written consent form provided by BWH (Supplementary Item 1).

Recruitment of Study Participants

We recruited 13 medical student participants from HMS between October 2020 and April 2021, specifically while they
were completing their internal medicine clerkship. All students who elected to participate were asked to verbally consent
to the study protocol (Supplementary Item 2). Students were assigned a computer-generated random number for

anonymity during analysis.

The faculty physicians in this study (RJA, CBB and WCT) had no advising or evaluative relationship with the
students. All three of them are recognized for their longstanding excellence in undergraduate and graduate medical
teaching, mentoring and educational leadership at Harvard Medical School or Brigham and Women’s Hospital. Prior to
the first student-patient interview, the lead authors held a one-hour training session with the three faculty physicians,
during which we reviewed each of the three history sections of the Minicard clinical rating tool. Faculty also watched
a short video, created by the study team, depicting both well done and poorly done methods for providing immediate
feedback to medical students.

Admitted inpatients at BWH, ages 18 and older and who were on medical-surgical floors, were eligible for inclusion
in this study and recruited from hospital floors on which clerkship students were not assigned. Patients were excluded if
they were on isolation precautions beyond the standard precautions required during the COVID-19 pandemic, had any
change in mental status, or if they required an interpreter. All patients were verbally consented (Supplementary Item 3)
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on the day they participated in the interview and coaching intervention. Immediately preceding the start of the interview,
patients were provided brief, one-on-one teaching by the study staff, during which they received a handout with a series
of guiding questions to assist them in coaching students (Supplementary Item 4).

Study Coaching Intervention

Student participants took a focused history from medical inpatients (in person), after which they received immediate
feedback from the patients and faculty physicians. Feedback was provided directly at the bedside, and as a result,
comments were heard by all members of the coaching team, including patients, students, and faculty. Students were not
given access to patients’ electronic medical records during the intervention. Students performed two patient interviews —
the first termed “pre-coaching”, and the second, “post-coaching” — during the study period. The interval between the first
and second interview ranged from one to ten weeks due to the students’ inpatient clerkship schedules. We felt that this
interval was adequate for students to demonstrate improvements in their history-taking skills. Due to the COVID-19
pandemic, faculty physicians joined the student-patient encounters virtually, via Zoom Technologies, Inc. All patient
interviews and feedback sessions were audio-video recorded using a secure, HIPAA-compliant, hospital-provided
computer, monitor and microphone. Patient participants were located in their hospital bed at a 45-degree angle with
respect to the student interviewer. The hospital-provided computer and microphone were positioned by an audio-visual
technician on a portable cart with a 32-inch television screen (Figure 1).

-
-

,
Bl

Figure | Representative image of the setup used for the student-patient interviews. The faculty physician was connected via Zoom using a laptop computer which was
connected to a 32-inch monitor. A microphone (shown in blue) was utilized so that faculty were able to clearly hear students and patients.
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The first two students were given 20 minutes for the interview, while all remaining students were provided 30 minutes
as a more reasonable time frame. Post-interview feedback was first provided by the patients, who were given
approximately five minutes, followed by the faculty physicians who were provided 25 minutes. All students were
emailed a written summary of the patient and faculty feedback within 48 hours of the interview. All students, patients and
coaches were asked to complete a three-question survey (Supplementary Item 5) after each interview and coaching

intervention. A Likert scale was used for the survey, with a score of “1” being “Excellent”, “2” being “Very Good”, “3”
being “Good”, “4” being “Fair”, and “5” being “Poor”.

Scoring of Audio-Video Recordings

We used the previously validated and published Minicard tool'®'?

— with permission from Dr. Anthony Donato — for
evaluating students’ interview performance. All scoring was performed by independent, blinded judges. The study team
made minor modifications to the original version of this tool, such that our tool focused solely on history-taking
(Figure 2). In addition, we created a separate grading checklist (Supplementary Item 6), which listed the 15 specific

skills contained in the Minicard, to facilitate the judges’ scoring.

Minicard Date [/ /

Student: Reviewer:

History
Interpersonal/Communication skills
Greeting Set agenda, “anything else?” Uses open-ended, non-leading questions

1 Gives /responds to patient’s non-verbal cues ~ Uses summarizing/clarifying/reflective statements
Demonstrates empathy “that must have been upsetting”  Avoids medical jargon Attentive
Excellent Good Marginal Poor
Demonstrated all Missed 1-2 Missed >2 or borderline Offended patient,
of above, outstanding items without egregious mistake; obviously negative
interaction egregious mistake marginal connection interaction
Comments:

Data Collection: Medical Knowledge

Elicits focused chief complaint General-to-specific questioning  Got relevant PMH/SH
2 Asked discriminatory questions that prioritized differential

Excellent Good Marginal Poor

Understands historical Collected enough Missed | or more Tangential data

nuances; no irrelevant to correctly rank vital data points; collector; missed

data collected, Ddx, rarely failed to discriminate major topics;
tangential DDx or prioritize “lost” in data

complaints
Comments:

Professional Conduct

3 Non-judgmental Does not make pt. “prove” illness  Respectful to person/privacy/spirituality
Excellent/Good Marginal/Poor
Patient pleased with the interaction any above feature
Comments:

Figure 2 Modified Minicard tool — comprising three history domains, with a total of 15 skills for all domains — used by the study team to create the grading checklist for the
independent judges.
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We recruited two clinical faculty (NBA and BJN), who had no advising or evaluative relationship with students, to
serve as independent, blinded judges. The judges reviewed de-identified audio-video recordings of each pre- and post-
coaching interview and scored them using the grading checklist. Before recruiting the judges, the study team consulted
with a separate set of clinical experts (AFL and ASV), who helped refine the scoring procedures, specifically with use of
the grading checklist. The input from the clinical experts led to a more streamlined checklist, and ultimately, a more
efficient and reproducible scoring procedure for the judges.

Training Session for Independent Judges

The study team conducted a 90-minute training session for the independent judges, during which we provided specific
and concrete examples of how to utilize the grading checklist. The judges were shown a brief segment of a training video
used by Donato et al in their original study'® (a copy of the full training video was provided to us by Dr. Donato). To
further illustrate and standardize checklist scoring for medical student learners (as opposed to post-graduate trainees), the
study team created and enacted four brief patient vignettes and asked each of the judges to provide their impressions.
During the training session, judges were shown both the modified Minicard and the grading checklist; however, they
were asked to use only the grading checklist to document their final scores. The percent agreement on the three domains
of the grading checklist was used by the statistician (SRP) to measure the inter-rater reliability between the two
independent, blinded judges.

Data Preparation and Analysis

The independent judges were provided an abridged version of the audio-video recordings, including only the 30-minute
patient interview (the coaching intervention was removed). Audio-video recordings were identified only by random
numbers; the date of the interview was not included. Each of the enrolled students’ pre- and post-coaching interviews
was scored by the judges using the Minicard grading checklist.

Pre- and post-coaching survey data from students, faculty physicians and patients were analyzed by the statistician
using a Wilcoxon signed-rank test, the non-parametric equivalent of the paired sample #-test. For the grading checklists,
we first determined the total percentage of participating students who performed Minicard history-taking skills correctly,
and then calculated the mean between the two independent judges for both the pre-and post-coaching interviews. We
analyzed the means in aggregate using Wilcoxon signed-rank tests to determine whether there was a difference in student
performance (in each of the three domains of the Minicard, separately, and combined) from pre-coaching to post-
coaching, thus serving to quantify any effect of the coaching intervention between the first and second patient interview.

Results

Enrollment and Coaching Intervention

A total of 13 clerkship students at BWH were enrolled between October 2020 and April 2021. All students completed
both of their patient interviews (pre-coaching and post-coaching) between November 2020 and May 2021, providing
a total of 26 patient interviews that were audio-video recorded and subsequently scored by the independent judges. The
time between students’ first and second interviews ranged from one to ten weeks. A total of 26 different volunteer
inpatients were enrolled in the study, corresponding to each of the 26 student interviews (13 pre-coaching interviews and
13 post-coaching interviews).

Participant Surveys
The mean score of the 26 different patients who rated the patient interview and Zoom coaching session was “Excellent”
(1.23 + 0.439) (Table 1 and Supplementary Table 1). Multiple patients expressed gratitude for being able to help future

doctors and added that they gained unique perspectives into medical training. Specifically, they noted that the interven-
tion was “a fascinating insight into medical training”, and “a great learning experience and nice approach from a patient’s
point of view”. One patient commented on the real-life nature of the study intervention, specifically that “It was in an

122

actual setting/double room. A lot of things going on, yet student remained focused. Real life situation!” Several patients
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Table | Survey Rating from Patients, Students, and Faculty, Where “|st” Refers to the

Pre-Coaching Interview and “2nd” Refers to the Post-Coaching Interview

N (Ist/2nd) | Mean® Ist (SD) | Mean 2nd (SD) | Range (Ist/2nd)
Patient Rating (13/13) 1.23 (0.44) 1.23 (0.44) (1-2/1-2)
Student Rating (13/13) 1.54 (0.66) 1.31 (0.48) (1-3/1-2)
Faculty Rating (13/13) 1.69 (1.11) 1.69 (0.85) (1-4/1-3)
Notes: “All surveys utilized a Likert scale rating, from 1-5, where | = “Excellent”, and 5 = “Poor”.

noted that they wished they had more time with students during the interview, whereas only one patient commented that
the interview was longer than expected.

The students’ overall impression of the coaching intervention was overwhelmingly positive. There was a slight trend
towards a more positive view of the coaching experience the second time around (mean score 1.31 £ 0.480) when
compared to the first (mean score 1.54 £ 0.660) (Table 1 and Supplementary Table 1). A primary strength, in the view of

several students, was that they received “specific” and “targeted” feedback from the faculty physicians. Students added
that they were grateful to have been able to apply feedback from their first interview to the second, with one noting,

The session was well structured with clear expectations for all parties involved, which were met...I was particularly grateful to
have incorporated the feedback of the patient and the attending and for them to relate to each other in the process.

Another student commented that they wished the coaching intervention could have been in person, recognizing that the
COVID-19 pandemic prevented this, while a third remarked on the interruptions during the patient interview (from other
hospital personnel). No student gave a score of “3” during the second round of patient interviews, when compared to the
first (Table 1).

The three faculty members rated the interview and feedback sessions with an average score of 1.69 for both the pre-
(x1.109) and post-coaching (+0.854) interviews (Table 1 and Supplementary Table 1). Faculty commented on the benefits

of patient feedback, finding it useful for students’ learning, with one stating, “Previously skeptical, I have been persuaded
by experience that the patient’s presence during my feedback enriches the feedback discussion...”. Furthermore,
physician coaches were impressed by the effectiveness of the technology (namely, the monitor setup with microphone)
in facilitating the student-patient interview during the COVID-19 pandemic. One physician noted that the time limit for
the interview may have posed an added challenge to students in gathering the past medical history as well as the history
of the present illness. Another faculty member commented that they would have preferred if all students reviewed the
audio-video recording of the interview prior to the pre- and post-coaching feedback sessions.

Scoring of Student Interviews by Independent Judges

The overall inter-rater agreement in the Minicard scores between the two judges for all three domains (interpersonal/
communication skills, data collection/medical knowledge and professional conduct) was 81%. However, there was some
variation noted among the three domains, with domain-specific inter-rater agreements of 81%, 67% and 97% for
interpersonal/communication skills, data collection/medical knowledge and professional conduct, respectively. To adhere
as closely as possible to the format of the original Minicard, we elected to emphasize the combined inter-rater agreement
for all three domains, which was 81%.

When considering the independent judges’ Minicard scores for all 13 students, we did not find a significant difference
in the pre- and post-coaching interview scores for each of the three Minicard domains individually, and in the weighted
mean of all domains (Table 2). However, there was a small trend towards improvement noted between pre- and post-
coaching interviews with respect to students’ interpersonal/communication skills. When stratified by the time (in days)
between students’ pre- and post-coaching interviews, we found no difference in the Minicard scores across three different
intervals (<14 days; 15-21 days; and >22 days).
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Table 2 Mean Percentage of Students Who Completed Each of the Grading Checklist Skills
Correctly for the Pre and Post Interviews (as Rated by Blinded, Independent Judges), Reported for
the Three Domains, and as a Weighted Mean®

Minicard Domain Mean (pre) (SD) | Mean (post) (SD) | P-value | Effect Size
N=26 N=26 (Cohen’s d)
Interpersonal/ Communication Skills 0.81 (0.17) 0.88 (0.11) 0.08 0.14
Data Collection/Medical Knowledge 0.78 (0.24) 0.76 (0.26) 0.79 0.25
Professional Conduct 0.97 (0.09) 1.0 (0) 0.16 0.06
Weighted Mean (all domains) 0.83 (0.14) 0.87 (0.12) 0.06 0.13

Notes: “The weighted mean places relatively more importance on the first two domains (interpersonal/communication skills and
data collection/medical knowledge) compared to the third domain (professional conduct) given a greater number of individual
criteria in the first two domains (see Supplementary Item 6 for the Minicard Grading Checklist, which shows all criteria under
each domain).

Discussion

In this study, we describe the use of a novel coaching intervention through which clerkship medical students received
immediate feedback on their history-taking after being directly observed by both medical inpatients (in person) and
expert faculty (virtually). To our knowledge, this is the first study to incorporate hospitalized patients in the feedback
process for medical students. We found that while students’ scores were not significantly improved post-coaching,
students found the dual coaching intervention to be highly effective and beneficial for their learning.

Prior studies have shown that direct observation and immediate feedback can have a meaningful impact on the
development of clinical skills.”**** Many of the student comments from our study focus on how the feedback from
faculty helped identify specific areas within the history of present illness that could have been improved upon. An aspect
of the study that was frequently mentioned by students as helping them identify deficits in their history taking was the
immediate and focused nature of feedback that they received. Killion discusses attributes of effective feedback,
specifically noting the importance of timely, frequent, and process-based feedback as some of the features of “learning-
focused feedback™, as compared to “traditional feedback”, which tends to be past-focused, untimely and occasional.**
Several studies in the medical education literature have also underscored the importance of immediate and specific
feedback as having a greater effect on personal and professional development of trainees.>> %’ Furthermore, our students
remarked positively on the organization of the study intervention, specifically regarding the clear expectations and
instructions received at the start of the interview, and the fact that they were able to take feedback received in the first
session and apply it to the second patient interview. Both of these aspects were highlighted by Ramani and Krackov as
components of effective feedback in clinical environments.”® Our study adds to the growing body of literature on the
benefits of immediate feedback in medical education, particularly when that feedback occurs directly after observation of
clinical encounters with patients.

An innovative aspect of our study was the incorporation of real, volunteer hospitalized patients in the feedback
process. The patients in our study were overwhelmingly enthusiastic regarding their participation as coaches for the
students, commenting on the insight they gained through this unique role. Likewise, students also found the feedback
they received from patients to be helpful in several respects. Simek-Downing et al*’ looked at the benefits of both
standardized patients and real patients in teaching interviewing skills and found that standardized patients were of most
value in teaching verbal interviewing skills, such as summarization, while real patients were most helpful in teaching
psychosocial skills such as body posture, eye contact and the use of appropriate patient-centered language. Another study
reported that, while students found real patients to be more authentic compared to standardized patients, the real patients
in that study were ill-prepared regarding the purpose of the encounter, something which we attempted to address by
preparing patients in advance with guiding questions.® In another study, medical students practiced a variety of
communication skills with real, volunteer patients in a classroom-based workshop, and rated the exercise as highly
useful to their learning.*' Students in this study commented on the interpersonal skills they learned from their patients,
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such as the importance of “confidence and body language”, and “when and how to engage family”. This work highlights
the idea that real patients can play a valuable role in teaching clinical skills — particularly interpersonal communication
and bedside manner — to early learners.

We had to make several changes to the methods due to the ongoing COVID-19 pandemic during the study period.
One of the most significant was the incorporation of the monitor and microphone setup, which allowed faculty to provide
their feedback virtually rather than in person. This was a unique way of connecting faculty members to the student-
patient interview, which occurred in person in the hospital room. A 2022 study describes the use of telehealth patient
encounters for the Objective Standardized Clinical Examination, in which medical students were directly observed by in-
person faculty as they interviewed standardized patients who were located remotely.*® This is one example demonstrating
the feasibility and effectiveness of incorporating virtual encounters into undergraduate medical education. An important
consideration with respect to the use of virtual platforms is the specific technology that is incorporated and how various
components, such as equipment positioning, room lighting and individual body movements, factor into the effectiveness
of the encounter.>® In this study, we had the assistance of expert audio-visual technicians when setting up the monitor and
microphone, thus ensuring proper positioning to optimize the interview and feedback process.

We chose to use the grading checklist, which was derived from the Minicard rating tool, for the independent, blinded
judges’ ratings for the first and second patient interviews. While the inter-rater agreement between the judges of 81% is
reasonable,>* we would have preferred a higher overall and domain-specific level of agreement. A possible explanation
for the variability in domain-specific agreement is the complexity of the grading criteria for both the medical knowledge
and interpersonal and communication skills domains.*> In addition, students’ medical knowledge and communication
skills are recognized to develop throughout medical school and beyond. In contrast, the professional conduct domain
contains criteria (non-judgmental, does not make patient prove illness, and respectfulness to person, privacy, and
spirituality) that are more straightforward for judges to score. These qualities are also typically present in medical
students at the outset of their medical school careers.>®

This study has several limitations. Because this was a pilot intervention conducted exclusively during the core
clerkship period, students could only fit in two coaching sessions throughout the study. We believe that having only two
coaching sessions was not sufficient to produce a meaningful change in history-taking skills. While the time between the
two coaching sessions was highly variable among students, our analyses did not reveal any effect of the time interval.
Furthermore, students’ approaches to taking histories may have been relatively fixed due to previously established habits
during the first year of medical school, thus potentially blunting the effects of a small number of coaching sessions. The
content of the coaching itself may have also been inconsistent with the skills emphasized on the Minicard — additional
faculty development may help to mitigate this. Of note, online distance coaching may not have promoted the same degree
of desired changes in history-taking skills that we expected, which could be related to the learning curve associated with
the technology. Video conferencing may not have adequately conveyed the body language and expressional components
that often play an important role in traditional, in-person coaching. This may have diminished the impact of the
suggestions and recommendations from the faculty physicians. Finally, the number of enrolled students (13) in this
study was also small, which likely decreased our ability to detect a significant change in student skills.

A key next step to build on the pilot intervention of dual physician-patient coaching, we believe, centers on having
more frequent, regular, and longitudinally-scheduled feedback sessions (perhaps throughout the entirety of the
clerkship year), which has been shown to positively impact student learning.>’>° Also, incorporation of video review
by students, together with patients and coaches, immediately after the interview may foster a deeper feedback discussion,
including the opportunity for self-assessment by students.***? Our innovative technique of dual physician-patient

coaching is also applicable to physical exam and communication skills.*'*

Conclusion

In this study, we asked the question of whether a dual coaching model, incorporating feedback from faculty physicians
and admitted inpatients, improved medical student history-taking skills as measured by a validated clinical rating tool.
While our analysis showed that students’ history-taking skills did not measurably improve after the coaching interven-
tion, students nonetheless benefitted from not only from the timely, specific, and actionable feedback provided by the
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faculty, but also the unique perspective provided by real patients. A small sample size, single time point and focus on
only one aspect of the patient encounter (eg, the history) may have contributed to this lack of improvement. Overall, this
study provides initial evidence for the utility of a dual coaching model for providing feedback to medical students and
highlights the important role inpatients can play in the feedback process, which may also serve to improve the overall
patient experience. We believe these findings open the door for larger, multi-site studies investigating dual coaching in
medical education.

Ethics Approval and Informed Consent

This study was approved by the Institutional Review Board at Mass General Brigham (formerly Partners Healthcare),
protocol #2020P000990, which was deemed Exempt by the IRB. Patients, students, and coaching faculty were all asked
to sign the formal BWH audio-visual written consent form. Patients and students were also verbally consented for
participation in the study prior to the student-patient interview taking place (see Supplementary Items 2 and 3).
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