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2010 Sigma Level

• 37,888 Ortho exams ordered 

• 264 corrected orders

• 10 actual wrong radiographs (4.8 sigma)

Conclusion & Lessons Learned

1.  Stable order error rate of 3.5%

2.  Radiology work fl ow "time out" process reduces 
actual rate to 0.04%

3.  Cost of in-process error correction is low at a 
mean $3,250 per year

4.  Providers with a high volume of orders appear to 
have better accuracy

Future Opportunities
1.  Delegated ordering appears to increase order 

errors

2.  Ordering providers statistics suggest opportunity  
to fi nd "best practice"

Technologist Time

• Corrected exams 2010 - 2011

 - 1,948 corrected cases

 - 5 avg minutes to investigate and correct 
discrepancy

 - $0.67 avg tech compensation per minute

 - $3,250 assuring correct exam per year

Measure Phase

Pareto Chart
2010 Inaccurate Outpatient Orders by Ordering Department
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Ortho Orders by Body Part
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General Radiology Corrected Orders
January 2010-December 2011: Hips/Knees

UCL=4.89
UCL=4.55

CTL=3.28

LCL=2.01

CTL=3.49

LCL=2.10

Control Chart

                    Order Discrepancy                         
Corrected Order Data Collection Sheet          

January 20 – February 2
Date Clinic Number Recognition 

Time 
Question(s) 
Solved Time 

Modification Notes: 

     

     

     Note Examples:  What issues did you encounter, who did you speak to, how many phone calls did you need to make?

Check Sheet

2010 Inaccurate Orders
Proxied Orders

Direct physician 
order entry
39%

Delegated 
order entry
61%

Corrected Outpatient Hip/Knee Orders 
by Ordering Provider
2010-2011
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Ordering Provider

Graph suggests opportunities to investigate existing best practices for 
order accuracy and this material has been passed along to our colleagues

Purpose

Performing the correct examination is a 
fundamental goal in good patient care. Our 
internal voluntary Safety Event Reporting 
Form (SERF) indicated an opportunity 
for improvement in accurate ordering of 
radiographic exams. 

We sought to understand the nature and 
severity of this problem, assess opportunities 
for change, and implement change where 
appropriate. 

Defi ne Phase (partial snapshots)

Adjust use and rigor to the size, scope, and complexity of your projects 
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 Mayo Clinic Enterprise Project Management Standards 
Preliminary Proposal – Template with Instructions 

 
 

Project Name: Incorrect Order Reduction – General Diagnostic 

Brief Project Description (What will this project do?) (255 characters):    The purpose of this project is to reduce the number of 
errors in ordering Radiology exams. 
To be completed during Project Approval Process 
Portfolio:   
 

Program:   
 

Project Number: 
 

Project Priority No:  
 

 Project Interdependencies and Interrelationships(List key interdependencies with shared services, interfaces, implementation, and other 
projects or on-going Operational activities) 
-  
 Project Size:              ___ Small                X Medium                 ___Large                 ___ Mega 
Link to Project Sizing Document 

 

Business Need (Problem or Opportunity Statement / Background of Need) 
(Background information and specific problem, issues or opportunities that are being addressed, implication of not proceeding with this project. Is there a 
required timeline to realize the benefits? Is there a financial return, revenue stream increase?)   In 2010, the Department of Radiology had a total 
of 1537 Safety Event Report Forms (SERF) submitted to the Radiology Quality Office.  Of the SERF’s submitted, 629 (40%) 
were for inappropriate exam.  Of the 629 inappropriate exam SERF’s, 474 (75%) were for error in ordering.  Further analysis 
was done on “errors in ordering” which showed 256 SERF reported for the Downtown/RMH campus.  In addition, 198 of the 
256 were reported by General Diagnostic and of those errors in ordering, 111 were ordered by the Department of 
Orthopedics (of which 89% were proxy orders). 
 

 

Business Value Impact 
Transform the business: Generates new business opportunities that dramatically enhance our mission and strategic direction and position Mayo 

competitively for the future. 
Grow the business:          Creates growth or improvements in current services and business areas. 
Run the business:      Maintains current operations through efforts focused on basic infrastructure and regulatory compliance.  

Business Value (choose only one):  ___ Transform   Grow    XRun                  

Brief Description of Business value (how transform, grow, or run):  Decreasing errors will reduce waste, rework 
and increase patient safety.  
 

 

Project Value– Quantitative and Qualitative Metrics of Success 

Critical Success Factor (CSF) (an objective that must be me in order for the project to be considered successful). 
Objective 

(includes internal and external customer goals/expected benefits, limit 
number of objectives to the top 5) 

Metrics/Measurements  
(Performance, process & counterbalance metrics when applicable; 

correlate to Balanced Scorecard when applicable) 

CSF? 
(Y/N) 

 
1.  Reduce errors Reported SERF’s Yes 
2.  Educate ordering providers Feedback No 
3.  Reduce re-work for technologists, schedulers, 
ordering providers, and radiologists. 
4. Identify opportunities for systems and processes 
improvements. 

Rework effort with $$ assigned, six sigma level 
(what’s the cost to getting us to the next sigma level?) 

No 

 

Project Scope (elements that are in & out of scope) 
(What the project will and will not deliver, In/Out of Scope) 

In Scope:  Clinic Outpatient orders only (Orders97), MSS for General Diagnostic (After that US) 
 
Out of Scope:  Inpatient (EO) orders, ED orders (PulseCheck), Hospital Outpatient orders, GPAS, Decision Support 
Initiatives 
 

 
 

Charter

Patient, Referring
Physician, Mayo Provider

Information Systems

Orders97>MSS>MICS>Synthesis>RIMS>QREADS>
PCIL>ROMS (Room Occupancy Mgmt System)>PV Tool>PACS

Phone>Fax>Scanners>Printers
Patient Correspondence Service (PCS)

Request for radiographic images

Objective to Reduce Errors in Orders
OREO Initiative

General Diagnostic Radiology/Orthopedics
VSM Current state (Dec 2011)

I

2
Schedule

Appt
- Enter information

into Orders 97
- Print EMSR

- Scan EMSR into
MSS to schedule

(this then goes into
RIMS with a
“pending” in 
QREADS)

- PAC manually
enters Left/Right/

Both
- PCS letter and

PAG is generated

Variation:
-

1
Appt Req

(new)

-Appt request rec’d 
-MD reviews to
establish plan

- Dictates note or
completes Appt Req

Form with plan or
states per protocol

Variation: Rec’d 
by phone call, or

Dear Dr. Mayo

I

A
- PAC waits

for completion
of Appt Req

Form

I I I

I

1
Appt Req

(existing future)

- >3 mos PAC
retrieves request
from tickler file

- Review info from
OSS/CLAM, Secy

- Checks for routine
follow up or Post-Op

Recheck

Variation: w/i 3
mos

- Day of appt CA
will schedule if

there is an order
- If there is no

order then sent to
PAC to schedule

Notes:
- Cannot cancel or change order if exam is scheduled

without canceling what has been scheduled
- PACs are told to “do what we did last time” while order 
was not updated nor was order flagged that order and

completed exam are not the same

B
- Pt waits for

appt

3a
Pt Checks

In @ Gonda
14S

-PSR checks pt in
PCIL - Waiting
-Gives the pt a

pager
-PCIL Ticket is

printed at Rad PSR
desk

Variation:

C
- Pt is asked to
sit in N lobby

3b
Radiology

Desk
-PSR retrieves PCIL

ticket
- Arrives pt in RIMS
-Prepares a packet

Variation:

4
Room Prep
-PSR preps room

-Moves pt to
“Ready” in ROMS
-Moves pt in PCIL-

Corridor
- Pages Pt

Variation:

D
-PSR escorts

pt to room
-Drops packet
in slot for tech

5
Pt Prep

-Pt changes into
gown

- Pt turns on ready
light

Variation:

E
-Tech picks up

packet
- Wands into
CIA PV Tool

- Checks order
in Synthesis
- Compares

RIMS to Order
- Brings Pt in

Rm

6
Scan

-Pt verifies name/
DOB on PV Tool

- Tech verifies exam
w/pt

- Perform exam
- Save exam in

RIMS
- Send images to

PACS
- When images are

sent to PACS a
printout arrives in

Stacking
-Dismiss pt (per

Ortho vs. NonOrtho
protocol)

Variation:

F
-Stacker pulls
RIMS sheet
from printer

- Stacker
moves pt in

PCIL to
Dismiss

- Stacker goes
to PACS

- QCs images
- Stamps
complete
- Stacker

wands RIMS
to confirm
complete

Value Stream Map SIPOC+R Process
• Process: Hip & knee orders from orthopedics/orthopedic surgery

• Owner: General Radiology Operations

• Objective: Reduce number of errors in ordering hip/knee exams in 
orthopedics/orthopedic surgery

• Patients
• Referring

docs
• Nurses
• Clinical 

Assistants
• Patient 

Care 
Assistants

Supplier

• Orders 97
• Phone 

requests
• Clinical 

Notes
• Synthesis
• Mayo 

Scheduling 
System

Input

• What high 
level steps 
does the 
process 
contain?

Process

• Order
• Images
• Radiology 

report
• Patient 

Appointment 
Guide

Output

• Patient
• Providers

Customer

• Correct 
order with 
correct 
exam 
performed 
without 
delays

Require-
ments

Appt
request

Appt
Scheduled 
from order

Pt 
checks 

in

Room 
& pt 
prep

Scan performed & 
Radiology Information System
completed exam

Adjust use and rigor to the size, scope, and complexity of your projects

Stakeholders  (can be 
Individuals / Groups / 

Departments)
ARCIVD Role Key Interests & Issues Assessment of Impact 

(High, Medium, Low)

Current Status 
(advocate, supporter, 

neutral, critic, blocker)

Key  Communication 
Points

Technologists R, C, I, A, D
Reduce rework
Correct exam H A, S

Time spent, 
professionalism

Clinical Assistants R, C, I, A
Reduce rework
Time savings H A, S, N, C

Time spent, reduce 
interruptions, reduce 
errors

Physician Assistants A, R, C, I, V
Reduce interruptions
Time savings H S, C

Time spent, reduce 
interruptions, reduce 
errors, easier time 
ordering

Patient Appointment 
Coordinator R, C, I, A Reduce rework H S, C

Time spent, reduce 
interruptions, reduce 
errors

Ortho Providers A, R, C, I, V
Reduce interruptions
Time savings H A, B

Time spent, reduce 
interruptions, reduce 
errors, easier time 
ordering

ARCIVD= Accountable, Responsible, Consulted, Informed, Veto, Devil’s Advocate

Stakeholder's Analysis 
Mayo Clinic Enterprise Project Management Standard 

Stakeholder’s Analysis Template 

Stakeholder Analysis


