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Failure Mode and Effects Analysis (FMEA) is an ongoing quality improvement process that is carried out in healthcare organizations by a multidisciplinary team. Unlike root cause analysis (RCA), which is carried out retrospectively in response to a sentinel event, FMEA is a proactive process that acknowledges that errors are inevitable and predictable. It anticipates errors and designs a system that will minimize their impact. FMEA might reveal that an error is tolerable or that the error will be intercepted by the system of checks and balances that is part of a health system’s quality improvement system. In other cases, FMEA reveals that specific steps must be put in place to address potential errors with significant impact—errors that are intolerable. 

FMEA began as a rather complex process used by industries outside of healthcare such as the automobile and aerospace industries. Recently, with patient safety a priority in healthcare, the technique has seen application in healthcare. Our goal with this conference is to have people understand that healthcare FMEA need not be a difficult, complex process. Although FMEA is now a requirement under the JCAHO Patient Safety Standards (LD.5.2), modified processes and creative methods can and should be used to regularly examine potentially dangerous processes and medical product use including drugs and devices. For example, adverse events reported to both the USP-ISMP Medication Errors Reporting Program and the JCAHO Sentinel Event Reporting Program routinely describe patient safety issues with information about the failure modes and root causes that led to these events. 

We hope that you will see that FMEA often can be easily integrated into a hospital’s continuous quality improvement program. 

Faculty

Darryl S. Rich, Pharm.D., M.B.A., FASHP is Associate Director for Surveyor Development and Management at the Joint Commission on Accreditation of Healthcare Organizations. His primary responsibility is the management and development of a multidisciplinary cadre of surveyors. In addition, Dr. Rich serves as a pharmacy resource on standards interpretations and various other medication use issues in all accreditation programs. Prior to joining JCAHO he was director of Pharmacy at Boston University Medical Center and Clinical Assistant Professor of Pharmacy at Northeastern University. Dr. Rich is active in many pharmacy professional organizations. He received the ISMP Cheers Award in 2000 for his sustained contributions to reducing medication errors nationally. He is a Fellow, American Society of Health-Systems Pharmacists (FASHP). 

Mary Burkhardt, M.S., R.Ph., FASHP is a Program Manager for the Veterans Affairs (VA) National Center for Patient Safety.  She supports the patient safety efforts within the VA with special emphasis on medication use systems.   She obtained her Bachelor of Science in Pharmacy and Master of Science in Hospital Pharmacy Administration from Wayne State University in Detroit, Michigan.  Her residency program was a general practice hospital pharmacy residency at Harper Hospital, part of the Detroit Medical Center.  Practicing in a variety of settings including hospital, ambulatory and home healthcare, she has been active in regional, state and national pharmacy organizations.  In 1994 she received the pharmacist of the year from the Michigan Society of Health-System Pharmacists and in 2001 she received the same award from the Michigan Pharmacists Association.  She became a Fellow, American Society of Health-Systems Pharmacists (FASHP) in 1997. 

Susan M. Proulx, Pharm.D., is President of Med-E.R.R.S, a wholly owned subsidiary of ISMP that works with the pharmaceutical industry to ensure safety in the naming, packaging and labeling of drug products. She earned a B.S. in Pharmacy and Pharm.D. degrees from Northeastern University in Boston, MA and completed an ASHP Residency at the Veterans Administrations Medical Center in Philadelphia, PA. Her previous professional experience includes both community and hospital pharmacy practice with eight years affiliation with the Medical College of Pennsylvania and its hospital in clinical and program director positions. Prior to joining ISMP, Dr. Proulx was a Pharmaceutical Consultant and Director of Business Development for ADIS International. She is a preceptor for students from the University of the Sciences in Philadelphia and Temple University, School of Pharmacy. She is a regular columnist for US Pharmacist and the ASHP Home Care Newsletter. She is a frequent invited lecturer for state, national, and international healthcare organizations.

Moderator

Michael R. Cohen, R.Ph., M.S., D.Sc., FASHP is president of the Institute for Safe Medication Practices (ISMP), an independent nonprofit medical safety agency founded in 1994. Dr. Cohen serves as editor of the ISMP Medication Safety Alert!, a biweekly alert system sent by fax or e-mail to 6200 U.S. hospitals as well as healthcare institutions, regulatory authorities and others in more than 30 foreign countries.  He is author of the book Medication Errors (APhA, August 1999) and he serves as associate editor of the journal, Hospital Pharmacy. He is an editorial board member of Journal of Intravenous Nurse Society, Healthcare Risk Control (ECRI), Plymouth Meeting, PA, The Joint Commission Journal on Quality Improvement (JCAHO) and serves as an advisory group member for Sentinel Event Alert, also a JCAHO publication.  He is a member of the Subcommittee on Drug Safety and Risk Management, U.S. Food and Drug Administration.
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Moderator

Michael R. Cohen of ISMP will moderate the program.

Note: All times below are EST. Time will be one hour earlier for each time zone. 

I. 2:05 – 2:30 - Complying with the FMEA Requirements of the New Patient Safety Standards 

Darryl Rich of the Joint Commission will explain the JCAHO requirement and describe the basic process required by JCAHO under the new Patient Safety Standards.  

II. 
2:30-2:55 - Healthcare Failure Mode and Effect Analysis (HFMEA™)
Mary Burkhardt, of the US Department of Veterans Affairs, Center for Patient Safety, will review Healthcare Failure Mode and Effects Analysis, a simplified FMEA method developed by VA for application throughout its system. 

III. 
2:55 – 3:10 - Assuring Safety of Pharmaceutical Products Using a Simplified FMEA Process
Susan Proulx, of the Med-E.R.R.S. Division of ISMP, will describe the process used by Med-E.R.R.S. to evaluate new product labeling, packaging and nomenclature for error potential. A similar process can be used to evaluate new products for addition to hospital drug formularies. 

IV.
2:10 – 3:30 Question and Answer Session

Objectives:

Following participation in this program, attendees should be able to:

1. Define Failure Mode and Effects Analysis (FMEA).

2. Identify the role of FMEA in error reduction strategies.

3. Describe the JCAHO requirement of FMEA as it relates to Patient Safety Standards.

4. Demonstrate how a healthcare institution would apply FMEA in the evaluation of a product or process.

5. Explain how FMEA can be used in the prospective evaluation of drug labeling, packaging and nomenclature.
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Healthcare Failure Mode and Effect Analysis (HFMEA()

JCAHO Standard LD.5.2 requires facilities to select at least one high-risk process for proactive risk assessment each year.  This selection is to be based, in part, on information published periodically by the JCAHO that identifies the most frequently occurring types of sentinel events.  The National Center for Patient Safety will also identify patient safety events and high risk processes that may be selected for this annual risk assessment. 

Healthcare Failure Mode and Effect Analysis (HFMEA() has been designed by the VA National Center for Patient Safety (NCPS) specifically for healthcare.   HFMEA(  streamlines the hazard analysis steps found in the traditional Failure Mode and Effect Analysis (FMEA) process by combining the detectability and criticality steps of the traditional FMEA into an algorithm presented as a Decision Tree.  It also replaces calculation of the risk priority number (RPN) with a hazard score that is read directly from the Hazard Matrix Table.  This table was developed by NCPS specifically for this purpose.  

Healthcare FMEA Steps

STEP 1 Define the HFMEA( Topic
Define the topic of the Healthcare FMEA along with a clear definition of the process to be studied.

STEP 2  Assemble the Team
The team is to be multidisciplinary including Subject Matter Expert(s) and an advisor.

STEP 3 Graphically Describe the Process (please see slides)
A. Develop and verify the flow diagram. (This is a process vs. chronological diagram.)

B. Consecutively number each process step identified in the process flow diagram. 

C. If the process is complex identify the area of the process to focus on (take manageable bites).

D. Identify all sub-processes under each block of this flow diagram. Consecutively letter these sub-steps (i.e. 1a, 1b…3e, etc.).

E. Create a process flow diagram composed of the sub-processes. Consecutively letter these sub-steps

(Hint: It is very important that all process and sub-process steps be identified before proceeding.)

STEP 4  Conduct a Hazard Analysis (please see slides)
A. List all possible/potential failure modes under the sub-processes identified in HFMEA(  Step 3.  Consecutively number these failure modes (i.e. 1a(1), 1a(2)…3e(4), etc.).  Transfer the failure modes to the HFMEA( Worksheet. 


(Hint: This is the step in the process where the expertise and experience of the team really pays off.  Use various methods including the NCPS triage/triggering questions, brainstorming, and cause and effect diagramming to identify potential failure modes.)  

B. Determine the Severity and Probability of the potential failure mode and record these on the HFMEA( Worksheet.  Look up the Hazard Score on the Hazard Score Matrix and record this number on the HFMEA ( Worksheet. 

C. Go to the HFMEA( Decision Tree.  Use the Decision Tree to determine if the failure mode warrants further action.  Record the action to “Proceed” or to “Stop” on the HFMEA( Worksheet.  If the action is to “Stop” proceed to the next sub-process identified in Step 4B.  (Note: if the score is 8 or higher, document the rationale for any “Stop” decisions.). 

D. List all of the failure mode causes for each failure mode where the decision is to “Proceed” and record them on the HFMEA( Worksheet.


(Hint: Each failure mode may have multiple failure mode causes.  Failure modes include anything that could go wrong that would prevent the sub-process step from being carried out.  For example: if logging onto a laptop computer is the process step, possible failure modes are not being able to log in and delayed login.  Possible failure mode causes would include the computer not being available, no power, no log in ID for the operator, etc.)

STEP 5  Actions and Outcome Measures
A. Determine if you want to “eliminate,” “control,” or “accept” the failure mode cause.  Record this decision on the HFMEA( Worksheet.  

B. Identify a Description of Action for each failure mode that will be eliminated or controlled.  

(Hint: Place the control measure in the process at earliest feasible point. Multiple control measures can be placed in the process to control a single hazard. A control measure can be used more than one time in the process. Solicit input from the process owners if they are not represented on the team. Try to simulate any recommended process change to test them before facility-wide implementation.)

C. Identify outcome measures that will be used to analyze and test the redesigned process.

D. Identify a single, responsible individual by title to complete the recommended action.

E. Indicate whether top management has concurred with the recommended action.

Definitions:
Effective Control Measure – A barrier that eliminates or substantially reduces the likelihood of a hazardous event occurring.

Healthcare Failure Mode & Effect Analysis (HFMEA () -(1)A prospective assessment that identifies and improves steps in a process thereby reasonably ensuring a safe and clinically desirable outcome. (2)A systematic approach to identify and prevent product and process problems before they occur.

Hazard Analysis - The process of collecting and evaluating information on hazards associated with the selected process.  The purpose of the hazard analysis is to develop a list of hazards that are of such significance that they are reasonably likely to cause injury or illness if not effectively controlled.

Failure Mode -Different ways that a process or sub-process can fail to provide the anticipated result.

Probability – See the Probability Rating Scale,

Severity – See the Severity Rating Scale,

