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| SSFHS History

Congregation of the Sisters of St. Francis of
Perpetual Adoration, founded 1863 in Germany
Mother Maria Theresia Bonzel brought their mission
to North America in 1875

By 1940 the Sisters were operating nearly
80 hospitals, schools, nursing homes, and
orphanages in 11 states

Today, Sisters of St. Francis Health Services
(SSFHS) operates 13 hospitals in Indiana and
lllinois, along with many other support companies
and facilities, and employs over 16,000 people
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Workshop Objectives

Learn to apply FMEA in appropriate situations
Learn how to create a FMEA

Learn how to implement FMEA in your
healthcare setting

Practice creating a FMEA
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Introduction to FMEA

What is FMEA?

FMEA Terminology

Use of FMEA in Healthcare

FMEA Creation Process Steps
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What is FMEA?

A team-based method for identification
and prevention of process failures,
ideally before they occur
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FMEA =7

Failure

Error, waste or delay

Process not performing as promised or expected
Mode

What exact step in the process?

What exactly could go wrong?
Effects

What would be the impact on patients and other
customers?

Analysis
What could cause such a failure?
What do we have in place to prevent or detect failure?
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FMEA Terminology

Severity

Consequence or harm if a failure occurs

Occurrence

Probability that the failure mode will occur,
or current actual frequency

Detection

Probability that process controls will prevent failure,
or discover the failure before the patient is harmed

Risk Priority Number (RPN)

Obtained by multiplying together the Severity,
Occurrence and Detection scores

Used to prioritize the improvement efforts
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FMEA and Healthcare

FMEA in healthcare will:

1.
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Help ensure the entire process is documented at the
appropriate level of detail

Identify potential process failures
Evaluate those failures and their effects
Prioritize potential failures according to risk

Identify actions that could lower the risk associated
with a potential failure
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FMEA Applications in Healthcare

Specimen identification

Hospital acquired conditions — pressure ulcers, patient
falls, VAP, surgical site infections, wrong surgery, etc.

Medication safety and dispensing

Tests — delays and results

Infection control

Facility design or for use in developing hew processes
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Why and When to Use FMEA

To improve quality, safety, and reliability
To analyze risk associated with product or process
To aid in project selection

Assist in fulfilling JCAHO standard requirement to
conduct proactive risk assessment activities

Design of new or modified process (DFMEA)
Improve a process (PFMEA)

Our focus today is on process FMEA,
for process improvement and risk reduction
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FMEA Creation Process Steps

Select a process and assemble the team
Create the process flowchart

Determine the possible failure modes
Determine patient or other customer effects of each
failure mode

Determine root causes of each failure mode
Determine existing process controls

Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNs)

. Propose and take actions to reduce risk

10. After implementation, follow-up and

determine new RPN
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The FMEA Process
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FMEA Creation Process Steps

Select a process and assemble the team
Create the process flowchart

Determine the possible failure modes
Determine patient or other customer effects of each
failure mode

Determine root causes of each failure mode
Determine existing process controls

Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNSs)
Propose and take actions to reduce risk

10 After implementation, follow-up and

determine new RPN
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1. Select Process and Assemble the Team

Define the process to be examined
Include clinical and non-clinical
employees from all levels

Important to have a facilitator to guide
the team through the FMEA process

Could be a process improvement or initial process
design team

Have a multidisciplinary team with subject matter
experts from all steps in the process being studied

A time investment is required

Analyzing Failure and Risk in Healthcare With FMEA

FMEA Creation Process Steps

Select a process and assemble the team
Create the process flowchart

Determine the possible failure modes
Determine patient or other customer effects of each
failure mode

Determine root causes of each failure mode
Determine existing process controls

Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNSs)
Propose and take actions to reduce risk

10 After implementation, follow-up and

determine new RPN
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2. Create the Process Flowchart

Flowcharting is a technique for showing all the steps,
actions, and decision points for a process
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Scoping the Process to Be Examined

It is important to properly scope the process

to be examined

Door to Balloon project example:

Start: Patient arrival at St. Elizabeth Medical Center
Stop: Establishment of TIMI 3 flow
Includes: ST elevated, non-transferred, primary PCI

Excludes: All other cases
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Flowcharting

Expand or contract the
level of detail as needed

Expand level of detail

(more detail) when looking

at specific local issues

Contract level of detail
(less detail) when looking
at system level issues

Letter each step in the

process for later reference
21
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Appropriate Level of Process Detail?

1L HHH MO

Sub-stepl  Sub-stepl Sub-stepl  Sub-stepl  Sub-stepl
Sub-step2  Sub-step2 Sub-step2  Sub-step2  Sub-step2
Sub-step3  Sub-step3 Sub-step3  Sub-step3
Sub-step4  Sub-step4 Sub-step 4

Sub-step 5

You want to get to the conference
Look at what exact step in the process?
In what way could the process go wrong?
How badly might it go wrong?
How can you prevent or detect failures?
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FMEA Creation Process Steps

Select a process and assemble the team
Create the process flowchart

Determine the possible failure modes
Determine patient or other customer effects of each
failure mode

Determine root causes of each failure mode
Determine existing process controls

Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNs)

. Propose and take actions to reduce risk

10. After implementation, follow-up and

determine new RPN
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3. Determine Possible Failure Modes

For each step in the process, list all the failure modes —
that is all the ways that the process could
break down or go wrong

24
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FMEA Creation Process Steps
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Select a process and assemble the team

Create the process flowchart

Determine the possible failure modes

Determine patient or other customer effects of each
failure mode

Determine root causes of each failure mode
Determine existing process controls

Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNSs)

Propose and take actions to reduce risk

10 After implementation, follow-up and

determine new RPN
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4. Determine Patient or Customer Effects

Determine the effect(s) of the failure mode

\E

What could happen if this failure occurred?
26
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FMEA Creation Process Steps
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Select a process and assemble the team

Create the process flowchart

Determine the possible failure modes

Determine patient or other customer effects of each
failure mode

Determine root causes of each failure mode
Determine existing process controls

Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNSs)

Propose and take actions to reduce risk

10 After implementation, follow-up and

determine new RPN
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5. Determine Root Causes

Use appropriate root cause analysis tools
Fishbone (Ishikawa, Cause and Effect)
5-Why
Pareto
Scatter plots

Important to determine
the true root cause
of each potential
failure mode
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FMEA Creation Process Steps

Select a process and assemble the team
Create the process flowchart
Determine the possible failure modes

Determine patient or other customer effects of each
failure mode

Determine root causes of each failure mode
Determine existing process controls

Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNs)

. Propose and take actions to reduce risk

10. After implementation, follow-up and

determine new RPN
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6. Determine Existing Process Controls

Identify existing prevention and detection
process controls

Policies and procedures
Double checks
Timeouts

Barcodes

Computers

List only what
is currently
in place in
your process

10



Analyzing Failure and Risk in Healthcare With FMEA

FMEA Creation Process Steps

Select a process and assemble the team
Create the process flowchart

Determine the possible failure modes
Determine patient or other customer effects of each
failure mode

Determine root causes of each failure mode
Determine existing process controls

Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNSs)

. Propose and take actions to reduce risk

10. After implementation, follow-up and

determine new RPN

PR

©® NG

Analyzing Failure and Risk in Healthcare With FMEA

7. Evaluate the Risk of Failure

Risk Priority Number (RPN) determined by three factors:

Severity — consequence of failure if it occurs
Occurrence — probability or actual frequency of failure

Detection — probability of the failure being detected
(or prevented) before the effect is realized

Use a standardized scoring table for
Severity, Occurrence, and Detection values
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Scoring Scale

Need to have a scale to reference

Want to have a consistent scale throughout your
organization

Make it meaningful to your organization
Start with 1 and end with 10 (don't use zero)
1is best and 10 is worst

Relate 1 through 10 to each of Severity, Occurrence,
and Detection

11
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Examples of Scoring Scales s

1= No effect
. 3 = Minor severity to patient
Severity 6 = Medium severity or effect is short-lived
Scale:

8 = Major severity or high customer dissatisfaction
10 = Dangerously high severity causing death or injury

1 = Can not occur
Occurrence 3= Veryrare

. 6=Unlikely
Scale: g _ Likely
10 = Very likely, almost inevitable
1 = Will be detected every time
Detection 3 = Highly likely to be detected

. 6= Likely to be detected
Scale: 8 = Unlikely to be detected
10 = Will not be detected

34
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Examples of Scoring Scales o smssocscoe

1 = no effect
. 2 = slight annoyance; may affect system
Severlty 3 = moderate system problem; may affect the patient
Scale: 5= major system problem; may affect the patient
7 = minor injury; temporary patient harm
9 = major injury; surgical intervention; disfigurement
10 = terminal injury or death

1 = remote; no known occurrence; happens <10%
3 = low; possible but no known data; happens 10-30%
Occurrence 5 = moderate; documented but less frequent; 30-60%
Scale: 7 = high; documented and frequent; happens 60-90%
10 = very high; documented and almost certain; 90-100%

1 = very high; almost always detected; 9 times out of 10
Detection 3 = high; very likely to be detected; 7 times out of 10
. 5=moderate, likely to be detected; 5 times out of 10
Scale: 8 = low; unlikely to be detected; 2 times out of 10
10 = remote; detection not possible; 0 times out of 10

35
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Examples of Scoring Scales  .ocion

Severity 1 = very unlikely that harm will occur

Scale:
10 = very likely that severe harm will occur

Occurrence 1= very unlikely to occur

Scale:
10 = very likely to occur
Detection 1 = very likely to be detected
Scale:

10 = very unlikely to be detected

36
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SSFHS Scoring Scale

Use this as a starting point

Customize the scales to your organization
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FMEA Creation Process Steps
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Select a process and assemble the team

Create the process flowchart

Determine the possible failure modes

Determine patient or other customer effects of each
failure mode

Determine root causes of each failure mode
Determine existing process controls

Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNs)
Propose and take actions to reduce risk

10. After implementation, follow-up and

determine new RPN
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8. Assess the RPNs

Calculate the Risk Priority Number (RPN) by
multiplying the three scores for Severity,
Occurrence, and Detection

Failure modes with highest RPNs (most risk)
need to be addressed first

Prioritize failure modes by RPN

May use a threshold for action (RPN or
severity score)

13
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FMEA Creation Process Steps

Select a process and assemble the team
Create the process flowchart
Determine the possible failure modes

PR

failure mode
Determine root causes of each failure mode
Determine existing process controls
Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNSs)
. Propose and take actions to reduce risk
10. After implementation, follow-up and
determine new RPN
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Determine patient or other customer effects of each
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9. Take Action to Reduce Risk

Look at prioritized failure modes

Develop specific action items that will address root

causes and reduce risk

Important to assign a person responsible for each

action item, and a due date for completion
Need to follow up on assigned actions

=t
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Risk Reduction Examples

Severity
Protection — gloves, masks, face shields
Emergency shut-offs, fail-safe operation
Sprinkler systems, fire doors
Patient positioning
Alternative materials, e.g. safety glass, Pyrex
Warnings and messages
Backup and redundant systems
Patient and family awareness and education
Expanding supplier base, multiple sources
Shared design with vendors

42
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Risk Reduction Examples

Occurrence

Continual improvement, problem solving teams
Increasing process performance (capability)
Address multiple causes

Move checks earlier in the process

Staff education and training

Error-proofing (poka-yoke)

Better data collection, publish data

Protective storage, inventory management
Supplier evaluation and monitoring

43
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Risk Reduction Examples

Detection (and Prevention)

Statistical process control (SPC)
In-process checks instead of post-process
Automated checks and early warnings
Barcodes, wristbands, asking name
Better measuring devices, calibration checks
Verification and double checks
Error-proofing (poka yoke)

Use colors, shapes to identify materials
Equipment and process validations
Audits, system testing and monitoring
Better labels
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FMEA Creation Process Steps
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Select a process and assemble the team

Create the process flowchart

Determine the possible failure modes

Determine patient or other customer effects of each

failure mode

Determine root causes of each failure mode
Determine existing process controls
Evaluate the risk of failure using scoring sheet

Assess the Risk Priority Numbers (RPNSs)

Propose and take actions to reduce risk

10. After implementation, follow-up and

determine new RPN

45
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10. Follow-up and Determine New RPN

After implementation, follow-up and determine
what actions were taken — different than proposed?

Collect data on the new process
Calculate the new RPNs based on actions taken

Re-assess RPNs and determine next actions (on
same item if RPN is still high, or new high RPN)

At regular intervals, re-assess to ensure the new
processes remains in place and effective

46
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Specimen Labeling Example
A specimen labeling team formed to reduce the

incidence of unlabeled and mislabeled specimens

The team consisted of Ambulance, ED, and
Lab personnel

How we went about it . . .

47

Analyzing Failure and Risk in Healthcare With FMEA

Project Introduction

Goal Statement:

Reduce the number of unlabeled or mislabeled
specimens from the ED to the Lab

Project Scope:

Start: Patient assessed to obtain specimen
Stop: Specimen sent to the Lab from ED

Includes: Unlabeled or mis-labeled specimens of blood,
urine, spinal fluid, etc.
Excludes: Other issues

48
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Specimen Labeling Example

The team created a
flowchart of the process
of obtaining, labeling,
and transporting
specimens
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Analyzing Fail

— = FMEA Summary Table

Process Step Potential Effect(s) HEIEE]

4| 2(8]%] 2
Potential Failure Modes
[V-Place label on specimen

V.1 Wrong label on tube [Delay in testing 6 288

|Redraw specimen’ 384

[Consuming 380

24

[Wrong results on wrong pt. 480

[V-2 Foraet to label Delay in testing 288

|Redraw specimen’ 384

|consuming 384

[Pt 24
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High RPN steps

Process Step Potential Effect(s) wlole] =
mI8|R| 2
21815] 2
Potential Failure Mode:
[N. Collect specimen
[N.1Missina Specimen [Delay in testing
lﬁedvaw specimen
Pu
o test results
[N-2 Submitied uniabeled lay in testing
Redraw specimen
o test results 144
Consuming 3
P 2
IN.3 Submitted mislabeled lay in testing 288
Redraw specimen 384
Consuming 384
L 24
rong results on wrong pt. A 480
Process Step Potential Effect(s) |2 g glt 2
4' 2183
Potential Failure Modes
[S. Labels printed or L100 used
|S.1 Labels on wrong chart Wrong pt. drawn 3l13l8] 72
3[s[8] 72

[S2 Lables don't get separated

Redraw specimen

Const
PL faction
[Wrong results on wrong pt__| 10
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Improvements for Steps N.3 and V.1

What we Handoff of unlabeled specimens leading
found: incidents

New process:  Person that did the draw is the one that labels
the specimen

What it will Revised P&P; Training of staff
take to Put biohazard bags and sharps in each room
implement:

Have examples of properly labeled specimens

Take away central blood basket and put baskets
at each bedside (Complete)

How it will be Standardize between campuses
better: Fewer incidents
Better patient care

52
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Specimen Labeling FMEA Example
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Exercise

Pick a simple process that has 4 or 5 steps

Draw the 4 or 5 boxes of
the process flow diagram

For that process,
brainstorm

“ways in which the
process can go wrong”

Start to complete the
FMEA template
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FMEA Creation Process Steps

Select a process and assemble the team
Create the process flowchart
Determine the possible failure modes

Determine patient or other customer effects of each
failure mode

Determine root causes of each failure mode
Determine existing process controls

Evaluate the risk of failure using scoring sheet
Assess the Risk Priority Numbers (RPNSs)

. Propose and take actions to reduce risk

10. After implementation, follow-up and

determine new RPN
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FMEA Pitfalls

Incomplete flowchart of the process

Confusing effects (symptoms) with causes

Not determining the true root causes

Mixing Severity, Occurrence, Detection
Inconsistent scoring of Sev, Occ, Det

Lack of RPN resolution (not a full 10-point scale)
Not devoting enough time to the effort

Not having the right team members

Not gathering input from all roles in the process
Not having a facilitator to keep the process moving
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Variations on the FMEA Process

Quick prioritization

Project prioritization and selection

Proposed improvement evaluation and selection
Different scoring scales

Weighting factor — criticality, key items

Consider your organizational needs

Consider your customer needs
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FMEAs . ..

Take time

Take resources (people)

Are cross-functional and team-based

Are applicable to any process

Drive continuous improvement and accountability
Can be used by clinical and non-clinical employees
at all levels

Establish a common language, within and across
departments
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Additional Resources

Institute for Healthcare
Improvement (www.ihi.org)

Interactive FMEA tool
available on-line

VA National Center for Patient Safety
(www. patientsafety.gov)

American Society for Quality (www.asq.org)
iSixSigma website (www.isixsigma.com)
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Questions and Discussion
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