


AEM standardized trainee assessment

Introduction

The Academy of Exercise Medicine (AEM) fellowship was developed from the ground up based on concepts of competency- based education. This includes the triad of an outcome (knowledge or skill to be mastered), a curriculum (to achieve the outcome) and an assessment tool. The outcome was developed in the form of 6 Entrustable Professional Activities (EPA’s) along with their components to capture the breadth of AEM training. A curricular content table (knowledge and skills) was based on the EPA’s. Content dealing with knowledge was blueprinted (weighted) to allow for an assessment to be developed in the form of a written exam using NBME standards.  It is expected that this would have a minimum passing standard (MPS).  Skill items in the curriculum content table were assigned an exposure or exposure equivalent (eg. target numbers) deemed to allow adequate determination of the trainee level of the skills to ultimately be mastered.  An entrustment-based Likert scale (similar to ACGME guided milestone assessments used by most training programs) was developed as tool to assess skills and provide formative and summative trainee feedback. In general, the numerical level has the following correlates: 
 1 = novice, 2 = advanced beginner with limited autonomy, 3 = competent trainee performing common tasks with autonomy, 4 = proficient for graduation, 5 = exceeds graduation expectations. Creating an MPS for skill mastery in AEM may necessitate feedback from the trainees and training programs so that the assigned levels (incorporating exposure) in the Likert scale are credible. Of note is that some of these levels are dependent on the risk to the patient (eg. open heart surgery) and not meaningful when there is minimal risk (eg. interpreting a test). A novice may be allowed to have level 3 a the onset with some skills but would not be allowed to advance past level 1 with other skills until appropriate level skills are demonstrated. 



This document contains the skill assessment tool created by AEM faculty to be used as a standard by fellowship directors for their trainees. It is hoped that the latter can be used not  only for trainee assessment but also for program assessment and long term improvement. While the training outcomes, curricular content  and assessment are defined and standardized, curriculum execution is individualized by the training program (with suggested material by AEM).  The latter includes scheduling, timing, teaching methods (reading, lectures, simlulation), etc. The following form is to be  used in a quarterly evaluation of the trainee. 



Assessment tool
Trainee name
Training program
Training program director
Evaluation form quarter – 1  2   3   4 







Global Summary 
To be completed by Program Director and Trainee quarterly
Strengths
·  
·  
· 
Areas for Growth
·  
·  
· 
Goals for Next Quarter
·  
·  
· 
Current Recommended Supervision Level
· ☐ Direct 
· ☐ Indirect (immediate availability) 
· ☐ Indirect (distant) 
· ☐ Independent



EPA 1: Design and oversee appropriate subject-specific standardized clinical exercise evaluation. 
Entrustment Statement: Trusted to select appropriate assessment tools, perform/supervise testing, and interpret/report findings independently


Progress Toward Target Volume
· Test selection: ___ / 25 
· Exercise test supervision and conduction ___ / 100 
· Timed distance         ____/10
· CPET supervision: ___ / 80 
· Muscle Strength testing: ___ / 10 
· Body Composition Assessment_____/ 100
· Exercise test interpretation:    ____/100
· CPET interpretations: ___ / 80 
· Timed distance            ___/10
· Muscle strength training    ____/10
· PFT interpretation      ____/200
· Exercise ECG interpretation      ____/500

Knowledge assessment
1. Having  knowledge of physiologic responses to exercise in health and disease 
Passed test? y/n
2. [bookmark: _Hlk201140345]Selecting context-appropriate tests to evaluate exercise capacity and physical performance  Passed test ?y/n

Skills assessment
Conducting and supervising exercise tests
	
	
	Level 1
	Level 2
	Level 3
	Level 4
	

	Use of knowledge in choice of assessment tools
	
	
	
	
	

	Application of indications and contraindications to exercise assessments
	
	
	
	
	

	Assessment of risks and benefits of testing
	
	
	
	
	

	Using standardized protocols
	
	
	
	
	

	Designing or modifying test protocols
	
	
	
	
	

	Selection of apparatus or equipment for testing
	
	
	
	
	

	Preparing patients for testing
	
	
	
	
	

	Using patient appropriate communications
	
	
	
	
	

	Conducting safety monitoring
	
	
	
	
	

	Working with laboratory staff
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	


Interpreting and reporting exercise and physical performance tests 
	
	
	Level 1
	Level 2
	Level 3
	Level 4
	

	protocol adherence
	
	
	
	
	

	test termination
	
	
	
	
	

	incorporates confounding factors in interpretation
	
	
	
	
	

	Appropriately incorporates and identifies normal/abnormal cardiac and pulmonary variables in the report including breathing mechanics, symptom scores, muscle strength, duration, flexibility?
	
	
	
	
	

	Accurate analysis of the metabolic cart – VO2 kinetics, VE/VCO2 slope, O2 plulse, 
	
	
	
	
	

	Interprets variables related to pulmonary gas exchange
	
	
	
	
	

	Interprets an exercise ECG
	
	
	
	
	

	Timely and accurate documentation
	
	
	
	
	

	Identification of key variables and parameters
	
	
	
	
	

	Selection and use reference values
	
	
	
	
	

	Interpretation in clinical contexts  including differentiation of circulatory vs  ventilatory factors
	
	
	
	
	

	Integration of exercise data with other clinical information
	
	
	
	
	

	Application of evidence-based knowledge to interpretation
	
	
	
	
	

	Effective communication with other providers
	
	
	
	
	



EPA 2: PARTICIPATE IN THE ORGANIZATION, DIRECTION, AND TECHNICAL OPERATIONS  OF CLINICAL EXERCISE AND PHYSICAL PERFORMANCE LABORATORIES
Progress Toward Target Volume
· Functional test setup: ___ / 100 
· Gas exchange calibration: ___ 
· Lab validation: ___ 
Knowledge assessment

Passed knowledge test on the principles of measurements used in exercise laboratories?y/n
skills assessment
1.            Making measurements and using instruments

	
	Level 1
	Level 2
	Level 3
	Level 4
	

	Components, measurements, and signal processing in gas exchange systems.
	
	
	
	
	

	Routine calibration of gas exchange instruments and ergometers.
	
	
	
	
	

	ECG monitoring and recording.
	
	
	
	
	

	Calibration and troubleshooting of laboratory equipment operations. (trouble shooting scenarios )
	
	
	
	
	



2. Conducting quality control procedures and demonstrating understanding of routine validation of laboratory measurements
	
	
	Level 1
	Level 2
	Level 3
	Level 4
	

	Validation procedures and their rationale as part of quality assurance.
	
	
	
	
	

	Potential sources of error in measurements, including factors related to instruments, environment, calibration procedures, or data entry. 
	
	
	
	
	

	Approaching troubleshooting during validation studies.
	
	
	
	
	



3. engaging in the technical and operational aspects of, muscle strength and performance tests
	
	
	Level 1
	Level 2
	Level 3
	Level 4
	

	Muscle strength assessment using manual testing or dynamometers.
	
	
	
	
	

	Logistical and equipment requirements for laboratory performance tests.
	
	
	
	
	

	Preparation and instruction of patients undergoing performance testing.
	
	
	
	
	

	Wearable devices and assessment of habitual physical activity, including principles of device measurements and their relationship to laboratory based testing. 
	
	
	
	
	






4. Promoting adherence to established standards and laboratory policies related to patient safety

	
	
	Level 1
	Level 2
	Level 3
	Leve 4
	

	Contraindications and indications for exercise test termination.
	
	
	
	
	

	Accepted professional standards for testing in a medical environment.
	
	
	
	
	

	Familiarity with emergency response equipment, supplies, and procedures.
	
	
	
	
	

	Participation in emergency response training for laboratory personnel.
	
	
	
	
	

	Effectively collaborating as a member of the laboratory team
	
	
	
	
	

	Qualifications, scope of practice, and roles of laboratory personnel.
	
	
	
	
	

	Physician roles in team collaboration and laboratory operation leadership.
	
	
	
	
	

	Managing data within the exercise laboratory, focusing on documentation, archiving, and personal health data protection.
	
	
	
	
	





5. Understanding institutional elements of physical performance testing, including data curation and quality, documentation, and regulatory issues
	
	
	Level 1
	Level 2
	Level 3
	Level 4
	

	Concepts of terminology harmonization such as used in the international standards organization Health Level 7
	
	
	
	
	

	Elements of data quality in laboratory and field human performance and exercise testing
	
	
	
	
	

	Relevant data curation, storage and transfer, and protection of patient and individual privacy
	
	
	
	
	

	Appropriate and effective coding and billing procedures (billing and lab economics)
	
	
	
	
	

	Certification and/or regulatory factors relevant to laboratory equipment and operations
	
	
	
	
	






 
EPA 3: SERVES AS A CONSULTANT IN EXERCISE MEDICINE, DIAGNOSTICS, AND THERAPEUTICS (EMD&T)
Progress Toward Target Volume
· Healthy consultations: ___ / 10 
· Chronic disease: ___ / 30 
· Complex cases: ___ / 10



Skills assessment
Internal medicine based/pediatrics based


1. Providing exercise consultations integrating exercise assessments with other health information across a range of clinical contexts (skill)

	
	
	Level1 
	Level 2
	Level 3
	Level 4
	

	Data collection through history, physical examination and review of medical records
	
	
	
	
	

	Identification of gaps in information essential to conducting assessments
	
	
	
	
	

	Effects of secondary and coexisting conditions on exercise function
	
	
	
	
	

	The roles, outcomes and limitations of exercise testing methodologies
	
	
	
	
	

	Scientific basis of the role of exercise testing in clinical contexts
	
	
	
	
	

	Experience consulting for healthy individuals
	
	
	
	
	

	Experience consulting for individuals with chronic diseases 
	
	
	
	
	

	Experience with diagnostic testing and consulting
	
	
	
	
	

	Self-awareness of limitations in one’s own expertise and when to seek additional expertise
	
	
	
	
	





2. Effectively communicating with referring health care professionals


	
	
	Level 1
	Level 2
	Level 3
	Level 4
	

	Communication of purposes of consultations and relevant background
	
	
	
	
	

	Providing timely consultation reports, including findings and assessments, relation to the referral question and evidence-base supported recommendations
	
	
	
	
	

	Use of accessible language and context-appropriate terminology
	
	
	
	
	





3. Effectively communicates information related to exercise performance and behavior with patients, and/or families


	
	
	Level 1
	Level 2
	Level 3
	Level 4
	

	Approaches to clear and understandable communication
	
	
	
	
	

	Professionalism, empathy, and respect in patient interactions
	
	
	
	
	

	
	
	
	
	
	
	





4. Using the medical literature and self-directed learning to apply evidence-based information to consultation practices
	
	
	Level 1
	Level 2
	Level 3
	Level 4
	

	Critical appraisal of literature relevant to clinical exercise medicine
	
	
	
	
	

	Integration of scientific evidence into consultation practices across clinical contexts
	
	
	
	
	






EPA 4: PRESCRIBES EXERCISE INTERVENTIONS IN HEALTH AND DISEASE


Progress Toward Target Volume
· Healthy prescriptions: ___ / 10 
· Clinical prescriptions: ___ / 20–30 
· Rehab observation: ___ / 5 



Knowledge tests
1. Reached MPS for principles of physiologic adaptations to exercise underlying strength and endurance exercise training Reached MPS for
2. Reached MPS for strategies and design of exercise prescriptions
3. Reached MPS for Different strategies used in exercise training
4. Reached MPS for Generating exercise training prescriptions for healthy individuals  


Skills assessment

Generating exercise training prescriptions for patients with chronic disease appropriate to their pathophysiology

	
	
	Level 1
	Level 2
	Level 3
	Level 4
	

	Competence in prescribing exercise for clinical rehabilitation programs for chronic diseases and conditions.
	
	
	
	
	

	Competence in prescribing exercise in the context of recovering from injury, illness or inactivity, or in anticipation of stress such as surgery
	
	
	
	
	

	Use of information from exercise assessments for generating prescriptions
	
	
	
	
	

	Clinical considerations in exercise prescription including medical diagnoses and their therapies
	
	
	
	
	

	Risks, precautions, limitations, and indications for monitoring or accommodation during exercise training  
	
	
	
	
	

	Principles and practice of shared decision making with patients and families
	
	
	
	
	

	Working effectively with rehabilitation personnel and other health care professionals.
	
	
	
	
	

	Roles and qualifications of rehabilitation service personnel
	
	
	
	
	

	Communication with treating physicians and other health care providers 
	
	
	
	
	

	Barriers to exercise prescription and strategies to enhance uptake and adherence to exercise interventions
	
	
	
	
	

	Critically utilizing medical literature to apply evidence-based practices to prescribing and implementing exercise interventions
	
	
	
	
	

	Engagement in self-directed learning related to exercise interventions in health and disease
	
	
	
	
	

	Competence in prescribing exercise for clinical rehabilitation programs for chronic diseases and conditions.
	
	
	
	
	






EPA 5: SERVES AS A CONSULTANT IN EXERCISE MEDICINE, DIAGNOSTICS, AND THERAPEUTICS (EMD&T)
Progress Toward Target Volume
· Outreach/education activities: ___ / 3 

Knowledge assessment
1. Reached MPS for knowledge of the interrelationships of exercise behavior, CRMF, and health
2. Reached MPS for knowledge of the elements of advocacy and their ethical application to exercise behavior as a component of health care
3. Reached MPS for knowledge of the processes required to implement interventional or educational programs such as in a school or work environment
Skills assessment
Participating in quality improvement processes within the health care system as a model of an advisory role aimed at improving patient care and clinical outcomes

	
	
	Level 1
	Level 2 
	Level 3
	Level 4
	

	Experience serving on committee, working group, or quality assessment program relevant to exercise and health
	
	
	
	
	

	Mechanisms for promoting knowledge of exercise in administrative, or advisory roles as an exercise consultant within the health care system
	
	
	
	
	

	
	
	
	
	
	
	



EPA 6: DEMONSTRATE SCHOLARSHIP IN THE SPECIALTY OF EXERCISE MEDICINE, DIAGNOSTICS, AND THERAPEUTICS
Behavioral Anchors
1Progress Toward Target Volume
· Investigator/leadership roles: ___ / 10 
· Presentations: ___ / 3 
· Research participation: ___ / 1 


Knowledge assessment
1. Reached MPS for knowledge on statistical design analysis



Skills assessment

Demonstrating scholarship in learning

	
	
	Level 1
	Level 2
	Level 3
	Level 4
	

	Participation in conferences of the training site or through live remote resources 
	
	
	
	
	

	Communication of scholarship 
	
	
	
	
	








