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Abstract
This material supports a session teaching key principles in geriatrics including change in mental status and polypharmacy. This session was taught at Tufts University School of Medicine, Boston MA, in a 6-week block core FM clerkship. The 60-75 minute session centers on a case of an 80 year old female presenting with change of mental status and uses a Team Based Learning approach for students to general a differential diagnosis, perform physical exam, "order" labs and interpret results, work through the pathophysiology of how the delirium developed, and create a treatment plan for the patient. 
Learning Outcomes include student quantitative ratings as well as qualitative evaluations, which have been overwhelmingly positive. Mandatory anonymous student ratings of the session averaged 3.89 out of 4.00 over 2 years. Themes of anonymous qualitative data include student appreciation of the holistic approach to this ill patient, family physician faculty teaching complex cases, and a fun interactive way to learn and engage with the dense material covered
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Clerkship Structure
Mandatory 6-week block rotation in Family Medicine during 3rd year core clerkship experience, comprising 24 clinical days and 6 didactic days.  200 students complete the rotation each year across 20-35 sites per block, from a bank of 60 sites that range from small solo practices to very large community health centers.

National Clerkship Curriculum Objectives Addressed
· Teach an approach to the evaluation and initial management of acute presentations commonly seen in the office setting. 
· Gather information, formulate differential diagnoses, and propose plans for the initial evaluation and management of patients with common presentations. 
· Develop evidence-based health promotion/disease prevention plans for patients of any age or gender. 
· Demonstrate competency in advanced elicitation of history, communication, physical examination, and critical thinking skills.

Association of American Medical Colleges Entrustable Professional Activities Addressed
· EPA 1: Gather a history and perform a physical examination 
· EPA 2: Prioritize a differential diagnosis following a clinical encounter 
· EPA 3: Recommend and interpret common diagnostic and screening tests 
· EPA 10: Recognize a patient requiring urgent or emergent care and initiate evaluation and management


Program Content and Educational Methods
On the 5th didactic day in the 5th week of the clerkship, a group of 10-16 students is divided into 4 "teams" in a classroom outfitted with white board. 

The group reads a patient case including a comprehensive history (HPI, past medical history, medications, social history, review of systems) about an 80 year old female who is brought in by a family member concerned about change in mental status (pg 1 of "Geriatrics case" handout). 

In their small teams of 2-4, students generate a differential diagnosis, which the facilitator scribes on the white board. Part of this discussion includes distinction between dementia and delirium, and a broad listing of the causes of change of mental status in the elderly. The facilitator strategically scribes the possible causes in logical groupings on the board, e.g., infections, cancers, trauma. 

Next, each team generates 3 parts of the physical exam the team wishes to perform, with the intention of increasing or decreasing likelihood of items on the differential. These are also transcribed on the white board by the facilitator. The exam "findings" are given on paper ("physical exam" handout). Arrows up and down are marked on the white board next to differential diagnosis items based on the new information from the physical exam. 

Supportive materials are offered such as MoCA (MoCA handout). 

In teams, students "order" 3 labs or studies that they believe will help narrow the differential. Each team receives the "result" of the lab/study it ordered on an index card (name of lab on front, result on back). ("labs and EKG" handout) 

An EKG is read as a large group (ibid.). 

The physical exam and lab results turn out to support digoxin toxicity with EKG changes, dehydration, and acute on chronic renal failure. 

Next, in teams, students must sort the sequence of the pathophysiological events they believe took place. They hold up 5 cards (labeled A, B, C, D, E) in the order that represents their favored sequence. This is discussed as a large group and the right answer is given. (pg 2 of "Geriatrics case" handout) The key teaching point is that digoxin, with its narrow therapeutic window, was the root of the problem. It is not that the patient overdosed, but rather than she was likely on this drug for many years without dose reduction despite a changing metabolism with age. Her digoxin level implies a toxic dose, leading to acute on chronic renal failure, dehydration, nausea, delirium and EKG changes. 

Finally, a series of yes/no questions about management of this patient is posed to the teams, who each hold up a sign (A for yes, B for no) to answer the questions. (ibid.) Examples of questions are whether to hospitalize the patient (yes), whether to discontinue the digoxin (yes), whether to give IV fluids (yes), whether to consult nephrology (no). Large group discussion verifies the recommended answers. 

The facilitator concludes by mentioning Beer's criteria as a resource for care of the elderly and polypharmacy avoidance. 

Educational methods in accordance with the National Clerkship Curriculum. 
· Small Group Sessions
· Case-Based Learningz

Assessment Strategies to achieve outcomes
Via direct observation, faculty facilitator assesses the medical knowledge, cognitive reasoning, and
application of knowledge to the case. Facilitator also assesses the teamwork skills of the students.
Finally, facilitator assesses whether students (in teams) correctly answered the questions.
· Student Assessment & Evaluation (Are your students learning?)
· Overall Clerkship Evaluation & Improvement (Is your clerkship meeting all of its objectives?)

Lessons Learned / Barriers / Facilitators to implementation: 

1. This is a dense session in which multiple topics are covered (as some examples: delirium vs dementia, Mini Mental Status Exam (MMSE) vs Montreal Cognitive Assessment (MoCA), differential diagnosis for change of mental status in the elderly, elderly abuse, polypharmacy, cost-effective lab ordering, effect of lab derangements in the elderly, mechanism of action of drugs, EKG reading, principles of admission to the hospital, treatment of heart failure, Beer's list of medications to avoid in elderly). Faculty facilitator needs to be knowledgeable on many of these details to successfully teach and answer student questions. Faculty facilitator also needs to be efficient and use effective classroom management skills to move swiftly through the session. 


2. Team based learning approach needs clear explanation of the "rules" of engagement. 

3. More structured and interactive design of the session allows students to remain engaged with the material and truly absorb the numerous learning points. 

4. Some questions are designed deliberately a bit vaguely to inspire thinking and rich discussion. Even where there may be grey areas for what could be done clinically, students often prefer one "right" answer! 

Explanation of Appendices  
Allot 60-75 minutes for the whole session. 
· 5 minutes: read the case (1st paragraph aloud, rest silently) 
· 10-15 minutes: large group differential diagnosis (write on board) 
· 10-15 minutes: physical exam idea generation, group discussion, and raise/lower likelihood of DDx items 
· 10-15 minutes: lab idea generation, give answers, group discussion, and raise/lower likelihood of DDx items 
· 10-15 minutes: put the 5 events in order in teams, then discuss as group 
· 10-15 minutes: yes/no questions as teams, with faculty giving right answers throughout

Appendix A ("geriatrics case"): Case of Alma Pierce - history. Distribute at start of case. Orient students to the Team Based Learning concept and the plan for the session. Divide students in 4 teams. Use the white board to list the DDx items that students as a large group call out. Use VINDICATE or other mnemonic to organize DDx discussion. 

Appendix B is the facilitator guide version (with answers). 

Appendix C ("physical exam"): physical exam findings. Hand this out AFTER teams commit to 3 physical exam pieces they wish to perform (using the DDx on the board as a guide). First, write the 3 exams each team wants on the board (no repeating). After all 4 teams report, distribute handout. Have whichever team asked for vital signs report anything notable (pertinent positive or negative) about vitals; have team who asked for ENT exam report pertinent ENT findings, etc. For instance, it is notable that the patient did not lose weight; lowers likelihood of malignancy. She is afebrile; lowers likelihood of (but doesn't eliminate) infection. Notable that she is hypotensive relative to her likely baseline; raises likelihood of being dehydrated. And onwards... 

Appendix D ("MoCA"): Discuss MoCA as new standard of care when students ask for MoCA, MMSE, or cognitive exam. Point out features of handout. 

Appendix E ("labs"): Index cards with labs on front and results on back. (The handout will need to be turned into index cards at your site. Put the name of the lab (e.g, potassium) on the front, and the value on the back. Give appropriate cards to whichever team "ordered" a particular lab. When students ask for electrolytes, the "results" are on the back, without normal ranges. When students ask for head CT, the back of the card says "CT scan scheduled for next week." Over time we created many more cards based on student "orders" including imaging, vitamin B12, RPR, ESR, lead level, Lyme, etc. 
Distribute EKG and have the team that "ordered" it start to read it aloud. Review with the large group how to read an EKG (briefly). 

Given the sequence of 5 events, teams must put these events in order. Give the teams a couple of minutes. When ready, have each team justify to the large group their chosen sequence. Before revealing the correct answer, discuss why patient is on digoxin, its mechanism, consequences/symptoms of toxicity. Reveal correct sequence and lead discussion. 

Read each yes/no question. Have teams hold up A for yes and B for no for each question one by one. Give right answer for each and discuss as appropriate. 

Note: We distribute a packet with all materials together (except for physical exam findings, labs (on index cards) and EKG) at start of session. The physical exam paper, the labs on cards, and the EKG are given at the appropriate time during the session.
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