
Building a Better 
Mousetrap
Using Failure Modes and Effects 
Analysis (FMEA) for Improvement
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Learning Objectives
▪ After completion of this webinar, the participant will be able to:

• Describe the FMEA process
• Identify the steps required to reduce the likelihood of or prevent poor 

outcomes or events
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Building a Better Mousetrap

“Before you build a better mousetrap, it helps 
to know if there are any mice out there.”   

- Yogi Berra
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What Should We Improve?
▪ Failure Modes and Effects Analysis (FMEA)

• Analytical tool used for system safety to identify, assess, control risks/hazards 
before harm.

• Used in the aerospace industry in the 1960’s.
• Key safety tool in chemical process industries.
• Applied in healthcare to reduce the likelihood or 

prevent poor outcomes or events.
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FMEA
▪ Systematic way of examining a process prospectively for possible ways 

failure can occur.

▪ Redesigning process to eliminate possibility of the failure:
• Stop the failure before it happens.
• Minimize consequences of the failure.
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FMEA
▪ Used for:

• New systems.
• Redesign of systems in early stages of development.
• Existing processes or systems.

▪ Process design for safety practices reduces risk of failure and mitigates 
effects of failure.
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FMEA
▪ Failure (F)

• Systematic method of identifying and preventing product and process failures 
before they occur.

▪ Mode (M)
• Way or manner in which something (failure) can happen.
• Manner in which something can fail.
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FMEA
▪ Effects (E)

• Results or consequences of a failure

▪ Exposure Interval
• Period of time for evaluation

▪ Severity of harm
• How serious effects/harm would be if failure occurred
• Estimation should be for worst credible harm; reasonable worst case
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FMEA
▪ Risk Assessment:

• Risk is an expression of degree of threat posed by hazard.
• Defined as high, medium, or low.
• Based on probability of harm and severity of harm.
• Guides team actions.
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FMEA
▪ Risk Assessment:

• High risk code provides guidance for prompt action to suppress probability 
or severity of risk.

• May include decision not to act.
• Low risk code may result in continued operations with long term tracking 

of issue.
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FMEA
▪ Hazard:

• Activity or condition posing threat of harm.

▪ Countermeasures:
• Improvement or corrective actions to decrease probability or severity of risk.

▪ Analysis (A):
• Detailed examination of elements or structure of a process.
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To Perform an FMEA
▪ Identify each step in a process or sub-process and the relationships 

between process steps.

▪ Identify potential failures involved in each process step in terms of 
failure modes or symptoms.

▪ For each failure mode, study the effect on the total process, and also 
examine the interrelationships between the process under study and 
other processes that could be affected by change.
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To Perform an FMEA
▪ When potential effects are intolerable, devise and implement actions to 

eliminate the possibility of error, stop an error before it reaches people, 
or minimize the consequences of an error.

▪ Review and revise, as necessary, the action or actions being taken or 
planned to minimize the probability or effect of failure.
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Use FMEA
▪ FMEA can be used to improve many types of processes or sub-processes

▪ Almost any health care process or sub-process could benefit from FMEA, 

▪ In practice, no health care organization has time or resources to use 
FMEA with all processes occurring within the organization.  

▪ Should focus on high risk processes 
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Use FMEA
▪ In high-risk processes, a failure of some type is most likely to jeopardize 

safety of individuals served by the organization.

▪ How do leaders know which processes are high risk?  

▪ Experience of the organization can signal a high-risk process. 

▪ High-risk processes are known to be associated with sentinel events.
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Use FMEA
▪ Processes benefiting from FMEA may be new to organization or may 

already exist and potentially cause problems  

▪ Single out a sub-process or analyze entire process through FMEA

▪ Review medication use process or sub-processes 
• Review of dispensed medication and order by nurses 
• Assessment of individual prior to administering
• Actual administration by nurse  

▪ Can use FMEA proactively either before new process  put into place or 
before redesigned process goes live
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FMEA Process
1. Define FMEA Boundaries:

• Describe process: What processes occurring within organization are high-risk 
ones that are likely to impact safety of individuals served by organization? 

• FMEA can be applied to:
• Issues reported at other medical centers.
• Issues identified by regulatory or accreditation bodies.
• Near misses.
• High risk areas of healthcare delivery.

1
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FMEA Process
▪ Projects should be prioritized to clearly align with organization’s key 

business strategies.  

▪ Leadership sponsorship is critical to FMEA project success.  

▪ Resources must be allocated for team members to participate and for 
any actions required.  

▪ What sources can be used to identify high risk processes?

▪ What process is first pick for FMEA and why?
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FMEA Process
2. Assemble FMEA team:

• Assign team leader and ensure adequate team make-up.
• Who should be on the FMEA team?  
• What role should each individual play? 
• FMEA is team function, not carried out by one individual 
• Purpose of FMEA team is to bring a variety  of perspectives and experiences 

on project 

2
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FMEA Process
▪ FMEA teams specifically designed for individual project, cross 

functional,  and multidisciplinary.

▪ A team leader who understands FMEA must be assigned to 
coordinate team.

▪ Team leader must possess excellent team facilitation skills.

▪ Team membership must include people who know process.
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FMEA Process
▪ What training is needed to educate team members about FMEA, PI 

tools and techniques, process?  
• Just in time training needed for team members  

▪ What is scope of FMEA? (define boundaries)  

▪ FMEA leadership sponsors & team leader work together to determine 
which aspects of FMEA team is responsible for. 
• Process clarified if team needs to expand beyond boundaries.
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FMEA Process
3. Review the process:

• Diagram/flow chart process
• Number process/subprocess steps
• What are steps in the process?
• If an existing process, how does it currently occur and how should it occur? 
• If new process, how should it occur?  
• Each step should be numbered consecutively to help identify the step with the 

work done.

3
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FMEA Process
▪ If project is too complex, scope must be narrowed to include only part or 

the process.

▪ How are steps interrelated?  
• Sequential
• Occur simultaneously

▪ How is process related to other healthcare processes?

▪ What tools should be uses to diagram process?
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FMEA Process
4. Brainstorm potential failure modes and determine effects. 

• Brainstorming includes review related to categories (people, methods, 
equipment, materials), process environment, policies and procedures; 
may add other categories

• Focusing on each category results in more thorough list of potential 
failure modes   

• Determine all ways each process/subprocess step could fail

4
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FMEA Process
▪ Which steps in process or linkages between steps could fail?

▪ What can go wrong with each step?  (Examine each element of process, 
including people, materials, equipment, methods, and environment).

▪ What could happen if this failure mode occurred? 

▪ What might effects be?

▪ What other processes or steps might be affected?
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FMEA Process
5. Prioritize failure modes

• What is the likelihood that failure would occur?
• What is the likelihood that effects of failure mode will reach individual receiving 

care or services?
• If this failure mode occurred, how severe would the effect be?
• If this failure mode occurred, how likely that it would not be detected?
• What system or tool should be used to prioritize and document prioritization of 

failure modes?

5
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FMEA Process
6. Identify root causes of failure mode.  

• Determining potential causes of each failure mode is one of most important 
steps of FMEA.

• Causes can provide insight into probability of failure and direct team toward 
prevention and/or corrective actions.

• If FMEA more focused on causes, team will be more successful in eliminating 
potential failures.  

6
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FMEA Process
▪ What most likely could cause each failure mode? 

▪ What are possible proximate causes and possible root causes?

▪ Possible root causes might be due to human resource issues, 
information management issues, environmental management issues, 
leadership and communication issues.
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FMEA Process
▪ How does team know whether all possible root causes have been 

identified?

▪ How are the possible root causes related?

▪ Would potential failure mode occur if each possible cause were 
not present?

▪ Will correction or elimination of possible root causes prevent the 
potential failure mode’s recurrence?
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FMEA Process
7. List potential effects

• For each failure mode, identify potential effects; effect is outcome
• What happens when a failure occurs?
• What are the consequences?
• If this happens, then what happens?  

7
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FMEA Process
• Effects can be localized or isolated. 

• Doesn’t affect anything else. 
• Effects can be global.

• Affects other functions or components.  
• Generally, more serious than isolated effects.  

• For some of failure modes, there may be only one effect. There may be several 
effects for other failure modes.
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FMEA Process
8. Assign risk codes  

• Team evaluates severity and likelihood of each failure mode-effect combination
• Attempt to assign risk codes to all potential failure mode-effect combinations 

to be prioritized for actions/countermeasures to reduce/eliminate them
• Assign risk code from risk matrix to each potential failure-mode effect 

combination

8
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FMEA Process
▪ As likely or probability requires exposure interval 

▪ Generally, one year used as exposure interval when thinking about 
likelihood of harm 

▪ Likelihood of harm is probability of this failure occurring during exposure 
interval.  

▪ Severity of harm is estimation of how serious effects or harm would be if 
failure occurs
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FMEA Process
▪ Severity of harm may be clear based on past experience.

▪ May need to estimate severity of  failure mode based on knowledge and 
expertise of team members.

▪ Each failure may have several different effects.

▪ Each effect may have different level of severity.

▪ Effect, not failure, is rated.
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FMEA Process
▪ Team should determine likelihood of worst credible outcome and worst 

credible severity of harm.
•  Worst credible is reasonable worst case, not worst conceivable case.

▪ Review rating descriptions prior to rating so all team members have 
same understanding of definitions.

▪ Team should complete rating for each failure mode identified.
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FMEA Process
▪ Note that scale is addressing specific mode or effect, not outcome of 

entire process or product.

▪ Risk code used to prioritize corrective actions or countermeasures to 
eliminate or reduce potential failure modes.

▪ High-risk code-guidance for prompt action to suppress either 
probability or severity of risk.

▪ Low-risk, code-continued operations with long-term tracking of issue. 
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FMEA Process
9. Develop actions or countermeasures to reduce risk.

• Identify countermeasures to reduce or eliminate risk associated with the 
failure mode.

• Redesign process.
• How can process be changed to prevent this failure mode from occurring?
• What design/redesign strategies and tools should be used?  

9
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FMEA Process
▪ How do we evaluate their likely success?

▪ Who should be involved in the design/redesign process?  

▪ Team identifies feasible actions to eliminate or reduce high risk failure 
modes.

▪ Team may prioritize effects creating highest risk.

▪ Eliminating a failure mode is ideal, but it may not be achievable.
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FMEA Process
10. Reassign risk codes.  

• For each action, team determines risk code after actions implemented.
• Residual risk codes help team examine actions to determine whether 

additional actions needed.
• Residual risk codes assist in prioritizing actions and monitoring to determine if 

actions were effective in reducing risk.

10
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FMEA Process
11. Assign responsibility for actions using FMEA charter

• Team determines whether FMEA team/other group is responsible for 
implementing proposed actions/countermeasures.

• Assign responsibility; project completion date; analyze and test new process.
• Measure to identify change successful in preventing future failure-what will be 

measured, by whom, with what frequency? 
• What strategy used to test new process?

11
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FMEA Process
12. Monitor actions and risk reduction; implement and monitor 

redesigned process.  
• After actions implemented, team documents actions.
• Monitoring plan includes data to evaluate results, determine whether new risks 

introduced with changes.
• Evaluate whether risk reduction strategies have reduced failure mode to 

predicted risk level and have not introduced new risks.  

12
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FMEA Process
▪ How will new process be implemented?

▪ How will new process be monitored?  What monitoring tools will be used?

▪ How is new/revised process working?

▪ What modifications need to be made and why?

▪ What additional actions may need to be taken to further reduce risk?
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Healthcare FMEA
▪ Healthcare Failure Modes and Effects Analysis (HFMEA) designed by VA 

National Center for Patient Safety specifically for health care 
(patientsafety.va.gov).

▪ Streamlines hazard analysis by combining detectability and criticality 
steps of traditional FMEA into an algorithm presented as Decision Tree.

▪ Replaces calculation of risk priority number (RPN) with hazard score 
read directly from Hazard Matrix Table.
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Step 1:  
Define 
the 
HFMEA 
Topic
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Step 2:  
Assemble 
the Team
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Step 3:  
Graphically 
Describe
the  
Process
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Step 3:  
Graphically 
Describe
the  
Process
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Step 4:  
Conduct a 
Hazard 
Analysis
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Severity 
Rating 
Scoring 
Matrix
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Severity 
Rating 
Scoring 
Matrix
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Probability 
Rating 
Scoring 
Matrix
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Step 4:  
Probability 
Rating 
Scoring 
Matrix
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Step 4:  
Assign a 
Severity and 
Probability to 
Each Failure 
Mode
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Step 4:  
Determine 
Hazard 
Score
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Step 4:  
Conduct a 
Hazard 
Analysis
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HFMEA 
Decision 
Tree
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Step 5:  
Actions 
and 
Outcomes
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Step 5:  
Actions 
and 
Outcomes
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Step 5:  
Actions 
and 
Outcomes
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HFMEA 
Worksheet
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Accreditation Commission for Health Care
We Offer a Better Accreditation Experience 

About ACHC

▪ Founded in 1986.

▪ More than 25 healthcare accreditation programs.

▪ CMS Deeming Authority for Acute Care Hospital 
and Critical Access Hospital.

▪ 98% customer satisfaction rating.

▪ More than 25,000 locations accredited.

Find out how we can help at achc.org.

https://www.achc.org/
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Why ACHC? 

▪ Straightforward standards.

▪ Access to real clinical experts. 

▪ Dedicated account advisors.

▪ Expert-developed resources.

▪ Customer care that puts you first.

▪ Monthly free education opportunities  
for hospital customers.

Accreditation Commission for Health Care
We Offer a Better Accreditation Experience 
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