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Abstract

Introduction: Given the growing population of older adults, it is of utmost importance for all future physicians to be trained in the core
skills of conducting geriatric assessment. Methods: We designed an interactive, skills-based session introducing core competencies for
geriatric assessment for second-year medical students (MS2s). We organized our curriculum for early learners based on the 4Ms
framework: mind/memory, medications, mobility, and matters most. The session consisted of brief didactics with integration of real-time
skills-based practice. Students completed pre- and postsession surveys to assess their confidence in their knowledge and skills. All
students completed a geriatric assessment during a clinical skills encounter as part of a multistation, end-of-course, summative clinical
skills examination (CSE). The session was conducted virtually over 2 academic years, and the CSE was conducted virtually in 2020 and in
person in 2021. Results: One hundred ninety-nine MS2s participated in the session (100 in 2020, 99 in 2021). All students surveyed
(33%) reported improved confidence in geriatric knowledge and skills by the end of the session (ps < .001). Students were more likely to
use a cognitive screening tool, ask about advance care planning, and assess medication adherence on the CSE in 2021 compared to
2020 (ps < .001). Discussion: We provide an interactive curriculum for MS2s to develop geriatric assessment skills. The curriculum and
assessment tools are versatile, can be easily integrated into any medical school curriculum, and can be effectively delivered in person or
on a virtual platform.
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Educational Objectives

By the end of this activity, learners will be able to:

1. Describe the importance of the geriatric assessment in the
care of older adults.

2. Describe how to conduct a geriatric assessment using the
4 Ms framework: mind/memory, medications, mobility, and
matters most.

3. Apply the skills learned to patient scenarios.

Introduction

It is predicted that by 2030, all baby boomers will be older than
651 and, by 2050, 22% of the United States population will be
older than 65.2 With advanced age, people face more medical
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challenges, and care becomes increasingly complex. Despite
awareness of the growing population of older adults, training
of physicians in the principles and practice of geriatrics is not
keeping pace.3 All physicians, regardless of medical specialty,
need to be prepared to perform a basic assessment of the unique
challenges facing older adults. Introducing geriatrics earlier
in medical training has the potential to provide students with
greater comfort and knowledge in conducting basic geriatric
assessments. Additionally, early exposure may inspire more
learners to pursue a career in geriatrics.4,5

In response to the initial publication of minimum geriatric
competencies for medical students over a decade ago,6 medical
schools developed curricula to prepare students for these
competencies. Published curricula for medical students have
included case-based discussions,7-10 standardized patient (SP)
cases for use with third-year students,11-14 and team-based
learning activities.15 The literature on geriatric curricula designed
specifically for students in the initial years of medical school is
limited. Case-based discussion curricula for second-year medical
students (MS2s)7-10 have been well received by faculty and have
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demonstrated improvement in student content knowledge but
have not been designed to assess psychomotor skills.

In 2017, Tinetti and colleagues introduced the 5Ms—mobility,
medications, mind, multicomplexity, and what matters most—
an easy-to-remember framework to enhance training efforts in
geriatrics.16 In 2021, the Minimum Competencies in Geriatrics
for Medical Students were updated and organized using the 5Ms
framework.17 Geriatric educators have called for the use of this
framework to improve the integration of geriatrics content into
medical school education.18

We developed an interactive curricular session for MS2s to
introduce the specialty of geriatrics and the geriatric assessment.
We developed our curriculum using the framework of 4Ms:
mobility, medications, mind, and matters most. Tinetti’s fifth M,
multicomplexity, is a more challenging concept better understood
by learners with experience practicing in a high-acuity, inpatient
setting. The 4Ms model is the framework for the Age-Friendly
Health System initiative promoted by the John A Hartford
Foundation and the Institute for Healthcare Improvement.19

Integration of skills-based practice with didactic content
effectively leads to sustained skills over time.20 We therefore
designed our session using large-group didactics integrated
with small-group breakout sessions for case-based role-playing
with peer feedback. The didactic segments were designed
to be brief and interactive, making use of cognitive learning
theory, engaging learners through Socratic questioning,
prompting them to share their thought processes, and giving
students opportunities to ask questions.21 We integrated
the case-based practice of skills with peer feedback in
consideration of experiential learning theory, particularly social
constructivist theory, in that we created a social context in which
students had the opportunity to apply content as they were
learning.22

Published geriatrics curricula for medical students have not
integrated real-time practice of skills, and there is limited
availability of curricula paired with clinical skills assessment.
We hypothesized that MS2s who participated in our skills-based
geriatrics curriculum would gain confidence in their knowledge
and skills, as well as the ability to apply these skills. We therefore
designed an SP case for the assessment of students’ acquired
skills with checklist items aligned with each of the 4Ms. We
developed a novel teaching tool using the 4M framework
to provide MS2s with an interactive, skills-based curriculum
inclusive of skills assessment. The pandemic has proven the
need for curricula that are easily transferrable to virtual platforms.

Our curriculum and associated SP assessment case can be
delivered both in person and virtually.

Methods

Curricular Context
We designed “The 4Ms Approach to the Care of the Older Adult”
as a 2-hour session for MS2s at the Donald and Barbara Zucker
School of Medicine at Hofstra/Northwell (ZSOM). The session
was scheduled during our integrated case-based/problem-
based curriculum for neurology and psychiatry. During this
course, students learned the basic science content pertaining
to pathophysiologic conditions commonly seen in older adults,
including dementia, delirium, and stroke; it was therefore deemed
to be the appropriate curricular home.

Curricular Design
The goal of the curriculum was for students to gain the comfort,
knowledge, and skills necessary for conducting a geriatric
assessment. We assigned a prereading to provide students
with background and context for the content to be addressed
and applied during the session.23 We developed a PowerPoint
(Appendix A) and associated faculty facilitator guide (Appendix B)
to guide delivery of the session. Students were provided with
access to the PowerPoint as a reference both during and after the
session.

We designed the curriculum as a large-group session consisting
of interactive didactics, with integration of case-based practice
of skills with peer feedback followed by large-group debrief of
each of the skills. We created case vignettes with opportunities
for students to role-play three scenarios after brief didactics
on the topics of mind, medications, and mobility, respectively.
The matters most section included only a didactic component
as students had participated in a communication session on
advance care planning during the prior academic year. We
designed the role-plays to allow students to work in triads,
providing each student the opportunity to play the role of
clinician, patient, and observer during one of the three cases.
Student observers were assigned for each role-play to encourage
small groups to engage in active reflection on performance.24

This reflection continued when students returned to the
large group to debrief. Our students were familiar with role-
plays and the provision of learner-centered peer feedback,
as this model was used for our communication curricular
sessions.

We designed supplemental student handouts (Appendices C,
D, and E) to provide each student with instructions for the roles
of clinician, observer, or patient in the three cases. In case 1,
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Julia Cortes was a 78-year-old woman whose son expressed
concerns about her memory; student A played the role of the
clinician and was instructed to “perform a cognitive screen using
the Mini-Mental State Exam (MMSE).” Students were provided
with the MMSE screening tool25 for use during this role-play
as this was the cognitive screening tool used in our institution.
In case 2, Maria Clark was an 85-year-old woman with a recent
hospitalization; student B played the role of the clinician and was
instructed to “perform a medication reconciliation.” In case 3,
Catherine James, an 82-year-old woman, presented with a recent
fall; student C played the role of the clinician and was instructed
to “conduct a mobility assessment/fall history and assess the
patient’s activities of daily living and instrumental activities of
daily living.”

The initial session (cohort 1) was scheduled for March of 2020.
We quickly needed to pivot our curricular plan due to the
environmental restrictions imposed by the COVID-19 pandemic.
This session was modified to be run virtually as a large-group
session. The real-time, case-based role-play was forfeited and

replaced with faculty role-modeling of skills, as our initial virtual
platform did not accommodate breakout rooms.

The session was conducted again in March of 2021 (cohort 2).
During this iteration, we had the opportunity to run the curriculum
via a virtual platform that allowed for the use of breakout rooms.
This enabled us to return to our original plan for student role-
plays. Faculty were not present in breakout rooms as we did not
have enough faculty available for the 33 breakout rooms running
concurrently. Based on feedback and observations from cohort 1,
the large-group content for cohort 2 was also updated to include
an expansion of the matters most and advance care planning
section, as well as additional content about activities of daily
living. Table 1 provides an overview of the curricular components,
timing, and educational strategies used for each cohort.

Evaluation Process
Surveys: Students in both cohorts were invited to complete
presession and postsession surveys (Appendix F) adapted from
prior work by Phillips and colleagues.26 Students were provided

Table 1. Overview of the Curricular Components, Timing, and Associated Educational Strategies

Curricular Components Time Educational Strategies Cohort 1a Educational Strategies Cohort 2b

Didactic session
Interactive large group 20 minutes Provide background of aging population and

introduce 4Ms paradigm
Provide background of aging population and
introduce 4Ms paradigm

Introduce mind/memory and tools used for their
assessment

Introduce mind/memory and tools used for their
assessment

Case 1: mind/memory 12 minutes Faculty role-model case 1 (mind/memory): faculty
demonstrate patient encounter

Breakout—role-play case 1 (mind/memory): students
role-play in triads (student A as clinician, student B
as patient, student C as observer)

Interactive large group 20 minutes Discussion of case 1 Debrief role-play of case 1
Introduce prescribing cascade and medication
reconciliation

Introduce prescribing cascade and medication
reconciliation

Case 2: medication 12 minutes Faculty role-model case 2 (medication): faculty
demonstrate patient encounter

Breakout—role-play case 2 (medication): students
role-play in triads (student A as observer, student B
as clinician, student C as patient)

Interactive large group 20 minutes Discussion of case 2 Debrief role-play of case 2
Introduce falls and mobility assessment Introduce falls and mobility assessment

Case 3 12 minutes Faculty role-model case 3 (falls and mobility): faculty
demonstrate patient encounter

Breakout—role-play case 3 (falls and mobility):
students role-play in triads (student A as patient,
student B as observer, student C as clinician)

Interactive large group 20 minutes Discussion of case 3 Debrief role-play of case 3
Introduce matters most/advance care planning Introduce matters most/advance care planning
Summarize and conclude with take-home points Summarize and conclude with take-home points

Clinical skills assessment
Standardized patient encounter
during end-of-course,
summative, four-station clinical
skills examination

15 minutes Virtual/telehealth encounterThe medical student
should be able to:
1. Gather a medical history
2. Demonstrate core communication skills,
including empathy
3. Complete a geriatric assessment using the 4Ms
framework: mind/memory, medications, mobility,
matters most
4. Introduce screening tools with normalizing
statements

In-person encounter at Clinical Skills CenterThe
medical student should be able to:
1. Gather a medical history
2. Demonstrate core communication skills,
including empathy
3. Complete a geriatric assessment using the 4Ms
framework: mind/memory, medications, mobility,
matters most
4. Introduce screening tools with normalizing
statements

aThe virtual platform did not allow for breakout rooms, so role-play of cases was replaced by faculty role-modeling of cases.
bStudent role-play was reinstated as the virtual platform used for this iteration allowed for breakout rooms.
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with QR codes to scan to access these surveys, administered via
Qualtrics, in real time at the beginning and end of the session.
Students were instructed to create a participant ID using their
favorite color and last four digits of their cell number to allow
matching of pre- and postsurvey responses. The surveys asked
students to self-assess their confidence in their knowledge
and skill conducting components of the geriatric assessment.
Students were also asked to share their take-home points for the
session.

As part of routine operating procedures, a random sampling of
a quarter of the students anonymously completed a postsession
standardized session evaluation form on our online curriculum
management system (Appendix G).

Clinical skills assessment: The ZSOM partnered with the Clinical
Skills Center at the Northwell Health Center for Learning
and Innovation (CLI) for the administration of clinical skills
assessments. The Clinical Skills Center at CLI consisted of 14
rooms designed to resemble outpatient examination rooms.
Our students were accustomed to completing an objective
structured clinical skills examination (OSCE) with SPs during
their examination week at the end of each of the four MS1
and three MS2 courses. We developed an OSCE case to
assess students’ completion of the geriatric assessment. The
case was conducted as a 15-minute clinical encounter with
a new patient in an outpatient geriatric practice. This case
was one of four encounters conducted during the summative
OSCE at the end of the integrated neurology and psychiatry
course. Appendix H includes the SP training notes and the
door chart provided to the students with instructions for the
encounter. Students were also provided with access to a copy of
the MMSE.

SPs were recruited by CLI from its regular pool of previously
screened and trained SPs. The only specific screening criterion
for SP recruitment for this case was the ability to portray a 65-
year-old patient. As per CLI standard protocol, SPs were trained
to the role, including to the use of checklists to assess student
performance. In addition to our standard core communication
checklist items, OSCE checklist items were specifically designed
to align with the 4Ms session content (Appendix I). Due to
restrictions related to the pandemic, cohort 1 completed the
OSCE via a telehealth encounter administered by the Clinical
Skills Center on the Zoom platform. Cohort 2 completed the
OSCE in person at CLI.

The Hofstra University Institutional Review Board deemed the
study exempt from ethical review.

Statistical Analysis
We used SPSS Statistics (Version 24.0, IBM) to analyze our
data. Descriptive statistics are presented here as the number
(and percent) of responses for each category. For the pre-post
survey, we used a mixed analysis of variance to determine if
there was an effect of group (cohort 1 vs. cohort 2) or of time
(pre- vs. postsession) or an interaction between group and
time. We used a Mann-Whitney U test to compare session
evaluation items between the two cohorts. Individual OSCE
checklist items completed by the trained SPs are presented
here as the number (and percent) correct. We performed
a chi-square analysis to assess group differences for the
OSCE performance data. There was one OSCE item that
allowed for partial credit. In that instance, we performed post
hoc tests with an adjusted standardized residual analysis,27

and Bonferroni-adjusted p values are presented here.
In all cases, a p value � .05 was considered statistically
significant.

Results

Pre- and Postsession Survey
We evaluated students’ confidence in their knowledge and skills
regarding core geriatric content corresponding to components of
the 4M framework on pre- and postsession surveys. In cohort
1, 100 students participated in the session. Survey data for
both pre- and postsession were matched for 32 students (32%
response rate). The following data were not included in the
current analysis: Thirteen students participated in the presession
survey but not the postsession survey, and 55 students did not
participate in either survey. In cohort 2, 99 students participated
in the session. Survey data for both pre- and postsession were
matched for 33 students (33% response rate). The following data
were not included in the current analysis: Twenty-four students
participated in the presession survey but not the postsession
survey, four students participated in the postsession survey but
not the presession survey, and 38 students did not participate in
either survey.

The Figure shows the cumulative percentage of student
responses for each survey item before and after participating in
session. On all items, there was no significant difference between
groups and no interaction between group and year (all ps > .05),
but both groups showed substantial improvement over time
(all ps < .001).

We received 32 narrative responses from cohort 1 and 33
narrative responses from cohort 2 to the open-ended question
eliciting their take-home points. The students’ self-identified
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Figure. Student confidence in knowledge and skills before and after the session. Abbreviations: ACP, advance care planning; ADLs, activities of daily living; Beers, Beers
criteria for potentially inappropriate medication use in older adults.

take-home points fell into the categories of general 4Ms
(n = 20), mind/memory (n = 4), medications (n = 17), mobility
(n = 11), matters most (n = 7), general geriatrics concepts
(n = 3), and general communication skills (n = 3). Medication and
general communication skills were more frequently highlighted
by cohort 1 students, while the general 4Ms and mobility and
matters most categories were more frequently highlighted by
cohort 2.

Session Evaluation Survey
Twenty-five percent of students were strongly encouraged to
complete a session evaluation at the conclusion of the session.
In cohort 1, 19 students (76% response rate) and, in cohort 2, 24
students (97% response rate) completed the session evaluation.
Table 2 shows the distribution of responses for each survey item
by group. There were no significant differences comparing the
two groups (all ps > .05).

Table 2. Session Evaluation Data

Cohort 1 (N = 19) Cohort 2 (N = 24)

Item SD/D N SA/A SD/D N SA/A Mann-Whitney U Testa

1. The learning objectives and prework prepared me for the session. 0% 21% 79% 0% 42% 58% U = 198, p = .43
2. The faculty member fostered active learning. 5% 5% 89% 8% 21% 71% U = 212, p = .67
3. The session appropriately balanced individual facts and conceptual knowledge as
related to the goals of the session.

5% 0% 95% 13% 21% 67% U = 183, p = .23

4. The instructor communicated material at a level that was appropriate for the
learners.

5% 0% 95% 4% 17% 79% U = 209, p = .61

5. The instructor was well organized, delivering content in a logical progression. 5% 0% 95% 4% 21% 75% U = 195, p = .38
6. The tone or atmosphere of the session enabled learners to comfortably identify
and address their concerns and/or limitations.

5% 11% 84% 8% 13% 79% U = 215, p = .74

7. The session appropriately complemented/enhanced my learning relative to this
week’s theme.

5% 5% 89% 17% 17% 67% U =213, p = .69

Abbreviations: SD/D, strongly disagree/disagree; N, neither agree nor disagree; SA/A strongly agree/agree.
aThe Mann-Whitney U test was performed on the full 5-point Likert scale.
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OSCE Performance
We assessed the impact of the curriculum on student
performance of a geriatric assessment with an SP. For this
OSCE, data from all students were available for analysis
(cohort 1, N = 100; cohort 2, N = 99). Table 3 presents the
number of participants who received full (or partial) credit for
each checklist item. In cohort 2, significantly more students used
a cognitive screening tool to assess the SP’s cognitive function
(χ2 = 40.50, p < .001) and asked about advance care planning
(χ2 = 48.03, p < .001) than in cohort 1. There was a significant
association between student group and whether the student
asked about medications and how the SP was taking them
(χ2 = 24.68, p < .001). A post hoc chi-square test on that item
revealed that cohort 2 students were more likely to receive full
credit (adjusted p = .02) or no credit (adjusted p = .01) and less
likely to have partial credit (adjusted p < .001) than students in
cohort 1.

Discussion

To address the need for all physicians to be trained in the
principles of the geriatric assessment, we designed an
interactive, skills-based curriculum for MS2s. Our session was
well received by students. Students self-assessed improved
confidence in their knowledge and skills performing components
of the geriatric assessment after the session. After completing
this curriculum virtually, students successfully performed the
components of a basic geriatric assessment on an OSCE
conducted either virtually (cohort 1) or in person (cohort 2).
Updates to the curriculum after cohort 1 included active practice
role-playing skills with debrief, as well as addition of curricular
content pertaining to matters most. We believe the active
engagement in the role-play component for cohort 2, in place of
the passive role-modeling of skills for cohort 1, explains students’
improved performance on the OSCE. The students in cohort 2
may also have performed better as their OSCE was conducted

in person rather than virtually. The addition of advance care
planning content for cohort 2 likely accounted for more students
in this cohort identifying matters most as a take-home point from
the session.

The session was scheduled during the final weeks of the final
MS2 course, just prior to the study period for the Step 1 Exam.
This timing may have impacted students’ response rate to the
surveys. We would have preferred a higher response rate to
our pre-post surveys and must acknowledge that the students
who completed both may have been more motivated and
engaged; however, we are reassured by the similarities between
cohorts. Based on student feedback, future iterations will include
opportunities for role-modeling of the matters most portion of the
encounter to review and consolidate this content. Four students
in cohort 1, but no students in cohort 2, identified communication
skills as a main takeaway. This may be explained by the fact that
cohort 1 had role-modeling of the scenarios during the large
group. An additional consideration for curricular improvement
would therefore be integration of role-modeling of all stages
of the geriatric assessment either during the session or as
prework. This role-modeling may better prepare students for
the communication skills necessary for real-time role-playing of
scenarios during the session.

The major challenge we faced in the implementation of the
curriculum was the COVID pandemic, which forced us to
pivot to a virtual platform with minimal turnaround time. This
pivot required adaptation of our curricular plan for cohort 1,
with replacement of the real-time application of skills through
student role-play of cases by faculty role-modeling of the
cases. Despite this shift, students performed well on the clinical
skills assessment. As a result of this pivot, we now have data
to support the adaptability and versatility of this curriculum.
The virtual format limited faculty’s availability during the in-
session role-plays. Future iterations of this curriculum will

Table 3. Number (%) of Students Receiving Full or Partial Credit on Standardized Patient Checklist Items During the Clinical Skills Encounter

Item
Cohort 1
(N = 100)

Cohort 2
(N = 99) Chi-Square Analysis

Did the student:
Ask about your medications and how you are taking them? χ2 = 24.68, p < .001
Full credit 64 (64%) 81 (82%)
Partial credit 36 (36%) 10 (10%)
No credit 0 (0%) 8 (8%)

Use a cognitive screening tool to assess your cognitive function? 40 (40%) 83 (84%) χ2 = 40.50, p < .001
Ask you whether you ever completed a health care proxy or any other questions
pertaining to advanced care planning?

14 (14%) 61 (62%) χ2 = 48.03, p < .001

Ask any question to assess your fall risk (vision, rugs, stairs, prior fall history, use of
assistive devices, balance, or coordination)?

84 (84%) 86 (87%) χ2 = 0.33, p = .57

Elicit your ability to perform activities of daily living? 92 (92%) 96 (97%) χ2 = 2.35, p = .13

Copyright © 2022 Goldberg et al. This is an open-access publication distributed under the terms of the Creative Commons Attribution license. 6 / 8

https://creativecommons.org/licenses/by/4.0/


take place in person, in a large classroom, which will allow
for geriatrics faculty to be present and circulating during the
role-play portions to provide additional real-time feedback.
Despite the provision of scripts for students to play the role of
the patient in each scenario, we acknowledge that students
are limited in their ability to authentically portray older adult
patients. For centers with adequate resources, we would
encourage the consideration of the use of SPs for the in-session
role-plays.

Because the ultimate goal of this curriculum is to prepare
learners for the care of the growing older adult population, we
will consider further assessment of student skills later in the
curriculum to assess for retention and application of these skills
in the workplace. Additional curricular time is still needed for the
fifth M of multicomplexity, including hazards of hospitalization,
which is more applicable to students with experience in the
inpatient setting.

“The 4Ms Approach to the Care of the Older Adult” curriculum
is easily reproducible at any institution with the tools provided
in this publication. As noted in the faculty guide (Appendix B),
the curriculum will require minor edits, including identifying
the cognitive screening tools and advance care planning
documentation and resources pertinent to the local practice
environment. The curriculum, as well as the supporting SP case,
can be delivered effectively both virtually and in-person. The
curriculum meets both the demographic imperative to prepare all
medical students to care for older adults and the need to create
adaptable pedagogies easily deliverable both in person and on
virtual platforms.

Appendices

A. The 4Ms Approach.pptx

B. Faculty Guide.docx

C. Student A Handout.docx

D. Student B Handout.docx

E. Student C Handout.docx

F. Pre- and Postsession Student Surveys.docx

G. Large-Group Session Evaluation Form.docx

H. Geriatrics SP Case.docx

I. Geriatrics SP Checklist.docx

All appendices are peer reviewed as integral parts of the Original
Publication.
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