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Bit of background about me

Quality & Safety

AAPM
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September 2022



1991 M.S. in Physics, DePaul Univ

92-94 Clinical Physicist, Univ of Pittsburgh

94-98 Ph.D. Medical Sciences, Medical College of Ohio

98-00 Postdoctoral Fellow, Stanford Univ

00-06 Clinical Faculty, Stanford Univ

07-Pres Clinical Faculty, Physics Chief, UC San Diego

My Clinical / Academic Background

1993

2003

AJ Mundt, MD
Chair, UC San Diego

CAMPEP Board
TG-100 Author
Honorary AAPM Member



AAPM 

2002 Computer Committee

2005 WGPE

2013 Board Member at Large

2015 Board of Directors (Secretary)

2016 Medical Physics 3.0

2021 Workgroup on Optically 
Guided Intervention

ASTRO

• 2007 Technology Evaluation SC

• 2009 Multidisciplinary QA SC

• 2012 CAQA Committee

• 2016 Board of Directors

• Chair, Clinical Affairs & Quality Council

• 2018 Nominating Committee

My AAPM / ASTRO Background



Equipment and Quality Assurance

1990’s 2020’s

Quality Assurance

Equipment



Sun

Quality Assurance

Earth

Moon



Quality Assurance Frequency

Monthly QA
Annual QA



Beam output and energy

Beam symmetry and flatness

Light/radiation field coincidence

MV/kV coincidence

MLC operation

Automated tools (e.g., MPC)

Daily Linac QA



Need Ubiquitous QA Repository

continuously updated and 
universally accessible



Decision Support

353025201 51 051

3

2

1

0

-1

-2

-3

Observation

%
 D

ev
ia

tio
n 

fr
om

 b
as

el
in

e

_
X=0.2

UCL=2.0

LCL=-1.6

3

-3

1

353025201 51 051

1 .00

0.75

0.50

0.25

0.00

-0.25

-0.50

Observation

EW
M

A

__
X=0.2

UCL=0.8

LCL=-0.4

August 2, 2013; 1:05 pm (KJP)
• Output within tolerance but trending high.  Observing for two more data points.  

January 4, 2013; 5:51 pm (TRR)
• Output within tolerance but something is out of control.  Trending seems to be acceptable.  Will check again next week.
• December 20, 2012; 6:30 am (MDT) – Within tolerance but out of control.
• December 20, 2012; 7:00 pm (TRR) – I tested the setup and I reproduced the output with an incorrect SSD for setup

Add Solution

SPC-Based 
Decision Support 

Tools 

Solution Capture 
and Recall



Equipment monitoring
• Largely automated

• Limited routine physics checks

Better quality and safety
• Quality: Don’t check everything… only what’s needed

• Safety: Respond to process changes and near misses

Better Leverage Existing Data



Airline Industry

Boeing Statistical Summary of Commercial Jet Airplane Accidents | Worldwide Operations | 1959 – 2017

Year

• Engineering improvements

• Address human factors

• Learn  Adapt  Improve

• Better understanding of safety



Accident Causality Models

Heinrich’s Domino Model Reason’s Swiss Cheese Model

Initiating 
Event

Accident
(Adapted from the work by Davidmack, CC BY-SA 3.0, via Wikimedia Commons)

Initiating 
Event

Accident



Complicated



Complicated System

Input Known Output



Complex



Complex System

Input



Complex System

Input



Robustness

Emergent properties

Subject to large events

Unpredictable

Characteristics of Complex Systems



Unpredictable Large Event = Accident

Catastrophic IMRT 
Treatment Error



Complex System

Input

Probabilities of occurrence or detection don’t apply!



Analyzing a Complex System

Need an approach that isn’t overly rigid

Look for unsafe conditions (hazards)



Another Accident Causality Model

Systems Theoretic Accident and Model Processes 
(STAMP)

Safety is treated as a hierarchical dynamic control problem

Leveson. Engineering a Safer World. MIT Press, 2011.



Halcyon System

Pawlicki et al. Med Phys, 2019.

ResultsSystem Modelling

• 75% Procedural, Organizational, 
Human Behavior

• 25%  Equipment-related

Risk management



Managing Risk

Adapted from:  What Is Risk Management in Healthcare? NEJM Catalyst, April 25, 2018.
[https://catalyst.nejm.org/doi/full/10.1056/CAT.18.0197] 

Patient 
Safety

Strategic

Financial

Operational

Legal

Regulatory

Technology

Cyber 
Security



Managing Risk

Patient 
Safety

Strategic

Financial

Operational

Legal

Regulatory

Technology

Cyber 
Security

How does the AAPM 
manage risk?

Adapted from:  What Is Risk Management in Healthcare? NEJM Catalyst, April 25, 2018.
[https://catalyst.nejm.org/doi/full/10.1056/CAT.18.0197] 



AAPM Board of Directors

60 total member of the Board

22 non-voting 
members

38 voting 
members



Responsibilities of the Board

Organizational 
performance

Executive 
Director 

Oversight

Strategic 
Planning

Budget & 
Resource 
Allocation

Membership

Financial 
integrity

Stewardship & 
Ethics



AAPM Executive Committee (EXCOM)



AAPM Operations

Administrative Council
Awards and Honors
Communication Coordination
Corporate Relations
Government
Meeting Coordination
Regional Organization

Education Council
Medical Physicists as Educators
Continuing Professional Development
Education and Training of Medical 
Physicists
Education of Allied Health Professionals
Education of Physicians
Public Education

Professional Council
Clinical Practice
EDI Committee
Ethics
Medical Physics 3.0
Leadership Academy
Professional Services

Science Council
Data Sciences
Imaging Physics
Therapy Physics
Research
Mentorship Program
WG on IHE-RO

International Council
Global Clinical Education and Training
Global Data and Information Exchange
Global Needs Assessment

Councils do not make 
strategic decisions for 
the AAPM.



AAPM Staff

31 total

25 staff

6 management 
team



Membership by Category

Count Membership Category

124 Associate

478 Corresponding

977 Emeritus

27 Emeritus Associate

6161 Full

32 Honorary

233 International Affiliate

199 Junior

31 Professional Affiliate

392 Resident

439 Society of Physics Student

767 Student

9860 Total



Membership by Profession



Revenue:  ~$9-10M 
• Annual Meeting

• Journals

• Membership Dues

• Placement Service

Approve budget deficit:  ~$1.5M

Year-end Surplus:  ~$0.5M 

Typical AAPM Annual Financials



2 Year Strategic Focus

Coordinating, integrating, and communicating AAPM activities 
and initiatives from development to implementation



5 Year Strategic Focus

Expanding our scope and presence in medicine by identifying 
future directions in the science and practice of medical physics



Contribute more directly to patient care
• Independent professional relationship with the patient

Expand in existing areas

Atwood et al. IJROBP, 2023.



Expand in New Areas

https://www.onlume.com/



AAPM Journals need you!

Journal of Applied 
Clinical Medical Physics

clinical imaging physics

medical physics education

clinical radiation oncology physics

radiation measurements

Medical Physics Journal
• dosimetry

• treatment delivery

• novel imaging

• image reconstruction

• therapy/imaging data sets

• instrumentation development



Create a peer review account
• For Medical Physics: https://medphys.msubmit.net

• For JACMP: https://jacmp.msubmit.net

Add your affiliation

Add 5-8 taxonomy terms for your area of expertise

Read referee guidelines to complete a thorough review

Receive CAMPEP credits for your review!

How to volunteer as a referee



Thank you! 

Questions, Comments, Concerns, Suggestions


