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Learning Objectives

= After completion of this webinar, the participant will be able to:
« Describe the FMEA process

« ldentify 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?

Faillure 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
fallure 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.

N

ACHCU is a brand of ACHC. nmull
ACHC




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.

N
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To Perform an FMEA

ldentify each step in a process or sub-process and the relationships
between process steps.

ldentify potential failures involved in each process step in terms of
failure modes or symptomes.

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,

INn 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

INn 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

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.
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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

a 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
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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

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.
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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

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
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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,
INncluding 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

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?
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FMEA Process

ldentify root causes of faillure 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.
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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,

iInformation management issues, environmental management issues,
leadership and communication issues.

N

ACHCU is a brand of ACHC. nmull
ACHC




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

a 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?
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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.

N

ACHCU is a brand of ACHC. nmull
ACHC




FMEA Process

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

N
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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 faillure occurring during exposure
interval.

Severity of harm is estimation of how serious effects or harm would be if
fallure 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

Develop actions or countermeasures to reduce risk.

ldentify 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?

N
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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

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.
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FMEA Process

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?
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FMEA Process

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.
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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?

N
ACHCU is a brand of ACHC. nmull

ACHC




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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NCPS = Healthcare FMEA Process

Step 1. Select the process you want to examine.
Define the scope (Be specific and include a clear
definition of the process or product to be studied).

This HFMEA is focused on
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Step 2: NCPS = Healthcare FMEA Process

Assemble
the Team Step 2. Assemble the Team

FMEA Number

Date Started Date Completed

Team Members 1. 4.

> % 5.

3. 6.

Team Leader

Are all affected areas represented?  YES/NO
Are different levels and types of knowledge represented on the team? YES / NO

Who will take minutes and maintain records?
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Step 3: -
Graphically NCEPS:- HFMEA PSA Example

Describe
the

Process Step 3A. Gather information about how the process
works — describe it graphically.

*Process Step *Process Step *Process Step *Process Step *Process Step

Analyze Report to Result filed
PSA test > i
ordered sample physician (CPRS)
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Step 3: o
Graphically RSk HFMEA PSA Example

Describe

the Step 3B. Consecutively number each process step.
Process

i 2 3 4 5

PSA test »] Draw »| Analyze Report to Result filed
ordered sample sample physician (CPRS)
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Step 3:
Graphically
Describe
the
Process

HFMEA PSA Example

Step 3D. If necessary, list sub-process steps and
consecutively number

1

PSA test
ordered

Sub-processes:

A. Order written
B. Entered in
CPRS

C. Received in
lab

2

Draw
sample

Sub-processes:

A. ID patient

B. Select proper
tube/equip.

C. Draw blood
D. Label blood

3

Analyze
sample

Sub-processes:

A. Review order
B. Centrifuge
Specimen
C. Verify
Calibration
D. Run QC
E. Run sample
. Report result
. Enter in CPR

\

.

Report to
physician

Sub-processes:

A. Report
received

5

Result filed
(CPRS)

Sub-processes:

A. Telephone
B. Visit set up
C. Result given

. e
ACHCU is a brand of ACHC. mn||||
ACHC




Step 4
Conduct a
Hazard
Analysis

NCPS'-E:-

VA National Center for Patient Safet)

HFMEA PSA Example

Step 4A. Hazard Analysis: List potential failure
modes for each process step.

Run
Sample

Centrifuge
specimen

Verify
calibra-
tion

Review
order

Enter
result
(CPRS)

;%di.l.h.'

Report
result

3t

«Failure Mode:

3D

*Failure Mode:

3C

*Failure Mode:

3B

*Failure Mode:

3A

*Failure Mode:

1.Mechanical
error
2.Tech e

1.QC results
unacceptable

1.Instr not
calibrated
2.Bad
calibration
stored

1.Equip. broken
2 Wrong speed
3.Specimen not
clotted

4 No power
5.Wrong test
tube

1.Wrong test
ordered
2_.Order not
received

3F

Failure Mode:

1.Computer crash
2_Result entered
for wrong pt.
3.Computer

: transclipﬁon

error
4_Result not
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Severity

Rating
Scoring
Matrix

‘N NCPSw

VA National Center for Patient Safety

SEVERITY RATING:

Hazard Analysis

Catastrophic Event

(Traditional FMEA Rating of 10 - Failure could
cause death or injury)

Major Event

(Traditional FMEA Rating of 7 — Failure causes a
high degree of customer dissatisfaction.)

Patient Outcome:Death or major permanent

loss of function (sensory, motor, physiologic, or
intellectual), suicide, rape, hemolytic transfusion
reaction, Surgery/procedure on the wrong patient
or wrong body part, infant abduction or infant
discharge to the wrong family

Visitor Outcome: Death; or hospitalization of 3
or more.

Staff Outcome: * A death or hospitalization of 3
or more staff

Equipment or facility: "*“Damage equal to or
more than $250,000

Fire: Any fire that grows larger than an incipient

Patient Outcome:Permanent lessening of bodily
functioning (sensory, motor, physiologic, or
intellectual), disfigurement, surgical intervention
required, increased length of stay for 3 or more
patients, increased level of care for 3 or more
patients

Visitor Outcome: Hospitalization of 1 or 2 visitors
Staff Outcome: Hospitalization of 1 or 2 staff or 3

or more staff experiencing lost time or restricted
duty injuries or illnesses

Equipment or facility: **“Damage equal to or
more than $100,000

Fire: Not Applicable — See Moderate and
Catastrophic

3
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Severity
Rating
Scoring
Matrix

Hazard Analysis

SEVERITY RATING:

Moderate Event

(Traditional FMEA Rating of “4” — Failure can
be overcome with modifications to the
process or product, but there is minor
performance loss.)

Minor Event

(Traditional FMEA Rating of “1”- Failure would
not be noticeable to the customer and would
not affect delivery of the service or product.)

Patient Outcome: Increased length of stay or
increased level of care for 1 or 2 patients

Visitor Outcome: Evaluation and treatment for
1 or 2 visitors (less than hospitalization)

Staff Outcome: Medical expenses, lost time or
restricted duty injuries or iliness for 1 or 2 staff

Equipment or facility: **Damage more than
$10,000 but less than $100,000

Fire: Incipient stage* or smaller

Patients Outcome: No injury, nor increased
length of stay nor increased level of care

Visitor Outcome: Evaluated and no treatment
required or refused treatment

Staff Outcome: First aid treatment only with no
lost time, nor restricted duty injuries nor ilinesses
Equipment or facility: **"Damage less than
$10,000 or loss of any utility* without adverse
patient outcome (e.g. power, natural gas,
electricity, water, communications, transport,
heat/air conditioning).

Eire: Not Applicable — See Moderate and
Catastrophic
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Probability
Rating
Scoring
Matrix

(NCPS % Hazard Analysis

PROBABILITY RATING:

Frequent - Likely to occur immediately or within a short
period (may happen several times in one year)

Occasional - Probably will occur (may happen several
times in 1 to 2 years)

Uncommon - Possible to occur (may happen sometime
in 2 to 5 years)

Remote - Unlikely to occur (may happen sometime in S to
30 years)

3
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Step 4.
Probability
Rating
Scoring
Matrix

HFMEA Hazard Matrix

Severity of Effect
_ Minor (1) Moderate (2) Major (3) Catastrophic (4)

e @ e
) B N W
) I I I B

2
o)
©
o]
o
=
o
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SteP 4. NCPS < ——

Severity and

HFMEA Subprocess step name and title

p ro b a b i | ity to - HFMEA Step 5 - Identify Actions and Outcomes

Failure Mode:

E a C h Fa i I u re s e Potential Causes

mode before

Mode e

Decision Tree Analysis

Action
Type % =
(Control, Actions or Rationale
Accept,
Eliminate)

Probability
Single Point
Weakness?
Existing Control

|Measure ?
Detectability

Management
Concurrence
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Step 4:
Determine
Hazard
Score

HFMEA PSA Example

Step 4B,C, D. Determine hazard score and list all the potential
causes for each potential failure mode.

HFMEA Step 4 - Hazard Analysis HFMEA Step 5 - Identify Actions and Outcomes
Action
Type
(Control,
Accept,
Himinate)

Purchase and instal i
wirus procecuon

Failure Mode:

First Evaluate failure .
SR Potential Causes

determining potential

Actions or Rationale
for Stopping

Person
Responsible
Management

causes

Existing Control
Concurrence

Measure ?

e |

Single Point
Weakness?

I
E I

ACHCU is a brand of ACHC. TN
ACHC,



b NCPS + HFMEA PSA Example
Conduct a b B

Haza rd Report Result - 3F

HFMEA Step 4 - Hazard Analysis HFMEA Step 5 - Identify Actions and Outcomes

& Scoring Decision Tree Analysis
I I a ys I S Failure Mode: Action

Type g E
Frst Evaluate failure
NS Potential Causes (Control, |Actions or Rationale | 5 0 Measure

determining potential Accept, for Stopping
causes Eliminate)

Isting Control

le Point
akness ?
easure 7
Responsible

|probanbitity
ngl
Concurmence

o
I'e‘x

3F(5) Tech mis-
reads results

frequent

Tech fatigue Techs working second
continuous shift will
not perform this task

frequent

Poor lighting Low light level due to
faded buib is
dectectable
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HFMEA
Decision
Tree

HFMEA Decision Tree

Does this hazard involve a sufficient
likelihood of occurrence and severity to
warrant that it be controlled?

(e.g. Hazard Score of 8 or higher)

NCPS +

VA National Center for Patient Salety

The HFMEA Decision
Tree...

A 4
Is this a single point weakness in the
process?

(e.g. failure will result in system failure)
(Criticality)

YES

h 4

Does an Effective Control Measure exist for the
identified hazard?

Is the hazard so obvious and readily
apparent that a control measure is not

warranted?
(Detectability)

PROCEED TO HFMEA
STEP S5

=
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Step 5:
Actions
and
Outcomes

HFMEA Decision Tree™

NOTE: THIS DECISION TREE 15 TO BE USED AFTER THE HFMEA HAZARD SCORING MATRIX

0 determing whether &

ol /& Warranied or nod,

(Fallure Mode or
Fallure Made Cause from
Workshoat)

likelihood of occurrence and severi-
ty to warrant that it be controlled?
(Hazard score of 8 or higher)

Is this a single point weakness
in the process?
[Criticality]

N
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o warrant that it be
(Hazard score of 8 or higher)

Step 5:
ACtiO n S Is this a single point weakness

in the process?

a n d [Criticality]
Outcomes

Measure exist for the identified
hazard?
[Controlled]

- ard so obvious and
readily apparent that a control
measure is not warranted?
[Detectability]

PROCEED TO HFMEA
STEP S

‘Document rationale for all Stop Decisions on the Worksheet

A TT =
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Table 4. Actions Listed by Strength Category

Step 5:

Architectural/physical plant changes

ACt' ons New device with usability testing before purchasing
an d Stronger Engineering control or interlock (forcing functions)

Outcomes

Actions Simplify the process and remove unnecessary steps

Standardize on equipment or process or care maps

Tangible involvement and actions by leadership in support of patient safety

High Reliability training (perpetual, including simulation, competency evaluation,
staff off patient care, leadership sanctioned)

Increase in staffing/decrease in workload

Software enhancement/modifications
Intermediate

Eliminate/reduce distractions (sterile medical environment)
Actions

Checklist/cognitive aid

Eliminate look sound alike

Read back

Enhanced documentation/communication
Redundancy

Training using simulation

Double checks

Weaker Warnings and labels

Actions New procedure/memorandum/policy
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H F M E A Healthcare FMEA Worksheet
Worksheet

Process Step

Potential Failure Mode

Potential Cause(s)

Severity

Probability

Hazard Score

Decision (Proceed or Stop)
(Note: If the score is 8 or higher
and the decision is to “Stop,”
document the rationale for this
decision)

Action (Eliminate, Control, or
Accept)

Description of Action

Outcome Measure

Person Responsible

Management concurrence
(yes or no)

—_——
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