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Quality Improvement on a global level- how can this task be
accomplished?

The purpose of this talk is to review successful strategies that have
promoted large scale quality improvement. While there is an
increasing body of work that discussed practice quality
improvement at a facility level, how can this knowledge be
leveraged for quality improvement on a much larger scale in medical
physics? This talk will review successful strategies and discuss how
these strategies can be applied to the medical physicist community
for the purpose of optimizing radiation dose and improving care of
children worldwide



Goal

= At the end of the talk, the participant will
understand strategies to improve quality in
radiology practice and how this can be
applied to the world community




Objectives

= Review an example of large scale quality
Improvement

= Define the steps of the PQl cycle
= Discuss the QMP role as part of team

= Provide example of PQl at a local and
international level

= Use of Image Gently resources for PQlI




Objectives

= Review an example of large scale quality
Improvement




Foreword by
Dr. Donald M Berwick




Roman Empire




Actions to achieve large system improvement
Roman Empire 100 AD

= Systematic transfer of knowledge

= Creation of an environment that facilitated the
uptake of ideas

= Unified policy framework and infrastructure for
spread —adapted locally






What is the justification
for practice quality
Improvement ?




Why do we care about Practice Quality Improvement

(PQI) ?

* In 1999, the Institute of Medicine
(IOM), a scientific advisory group,
issued a report called To Erris
Human: Building a Safe Health
System*

= |t stated that medical error was a
significant cause of morbidity and
mortality in the Unites States (US)

e Medical erroris a more common
cause of death in the U.S. than breast
cancer or motor vehicle accidents!

It is estimated that up to 98,000 U.S. citizeng
die each year from medical error.




Quality and safety in
radiology

" First, do no harm”

After the Hippocratic oath




Medical error in radiology

THE RADIATION BOOM

After Stroke Scans, Patients Face
Serious Health Risks

By WALT BOGDANICH

When Alain Reyes’s hair suddenly fell out
in a freakish band circling his head, he
was not the only one worried about his

health. His co-workers at a shipping

New York Times July 31, 2010




Medical error 1n radiology

Cict 30, 2008 9:19 pm Us/Pacific

CBS13 Investigates: Radiation Overexposure
Radiation Overexposure Involving A 2-Year-Old Child

ARCATA (CHZ13) — Inzide the tiny frame of two-year-old Jacoby Raoth no one
really knowes for sure wwhat's going on.

- " just weant him to be ok " zays Carrie
Feporting .

Sam Shae Faoth, Jacoby's mother.

But Jacoby's mather Carrie, and hiz father Padre and Jacaoby
himzelf may very well ive the rest of their lives not knowing.




&he New Jork Times

X-Rays and Unshielded Infants

| FPERSONNEL PAST
THIS POINT

It was well after midnight when Dr. Salvatore J. A. Sclafani finally
hit the “send” button.

Soon, colleagues would awake to his e-

The Radiation Boom

mail, expressing his anguish and

shame over the discovery that the
tiniest, most vulnerable of all patients
— premature babies — had been over-
radiated in the department he ran at
State University of New York

Downstate Medical Center in
Brooklyn.

A day earlier, Dr. Sclafani noticed that

a newborn had been irradiated from
head to toe — with no gonadal shielding — even though

only a simple chest X-rav had been ordered. A b ru ary 28
b)



Goals of PQI

Improve quality of care for patients
Reduce error
Minimize medical legal risk

Save money



Objectives

= Define the steps of the PQl cycle




What 1s Practice Quality
Improvement?

" Ongoing, organization-wide framework to monitor
all aspects of an organization’s activities for the
purpose of continuous improvement.”

Applegate KE. Continuous Quality Improvement for Radiologists

Acad Radiol 2004;11:155-161



The American College of Radiology
summarizes PQI as:

PQl is a path to establish best practices,
determine variations in practice, and standardize
these practices to minimize error

Hillman BJ, Amis ES, Neiman HL, et al. The future quality and safety of
medical imaging: proceedings of the Third Annual ACR Forum. J Am
Coll Radiol 2004;1:33-9.



The United Kingdom Health Foundation
stresses the following key principles

The dimensions of quality

Safe
Avoiding harm to patients
from care that is intended

1O ||-.'||" them.

cquitable

Providing care that does

hot vary in quality because

Ol a persons haracteristics.

Courtesy of UK Health Foundation:
http://www.health.org.uk/public/cms/75/76/313/594/Quality improvement made simple.pdf
Used with permission



http://www.health.org.uk/public/cms/75/76/313/594/Quality_improvement_made_simple.pdf

Quality can be difficult to assess in a complex medical system

Break the process into simple
steps or metrics

- a standard of measurement

- a reference point against which other
things can be measured

www.thefreedictionary.com/metric



http://www.thefreedictionary.com/metric
http://www.thefreedictionary.com/metric
http://www.thefreedictionary.com/metric

Important components of PQI

* Focus on the patient

» Break down the process into steps

= Understand variation that may lead to error
= Test on a small scale before implementing

= Teamwork




Implementing practice quality
improvement

PLAN DO STUDY ACT
(PDSA) is an
improvement method
that includes 4 steps:

1. Plan a test

2. Do the test

3. Study the outcomes
of the test

4. Act on knowledge
gained from the test




PQI project: Reduce variation

A goal of PQl in pediatric CT is to reduce the
variation for CT scans of the same body part for
patients of the same body size.

While a facility has protocols for patient of the
same age, weight or size (the preferred
method), what process is in place to ensure that
this happens? Monitoring variation through the
use of a chart may be helpful.



PLAN the test
Example:

* |dentify a problem:
wide variability in
image quality in 2008

= Verify problem exists |
based on data from Follow-up is 2
previous scans - P >

= (Create a corrective
plan of action

= Establish a goal of 95%
compliance

Baseline scan

Xde.g%!
D

-~
N




DO the test

» Developedan
Intervention to ensure
that CT scans are
performed reliably and
with minimal variation
based on patient body
size

= Test on small scale

= Re-testonalarger
scale




STUDY the test

= |sthe subjective
image quality the
same for a patient
of the same size for
the same scan
indication ?

= Whatis the
variation ?




ACT on the results

= Evaluate for best
practice best practice

» Check for outliers

= Data collection and
feedback continue until
95 % compliance

achieved




RESULTS: Reducing variation 1n
image noise

Process control l-chart: Difference between actual and targetimage noise
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Larson DB et al. System for verifiably optimizing CT radiation dose based on
patient size and desired image quality, enabling large-scale

quality control. Part 2. Clinical application. Radiology,.

Published online before print June 19, 2013,

doi: 10.1148/radiol.13122321.With permission by the authorr.




Objectives

= Discuss the QMP role as part of team




PQI takes team-work

Medical
Imaging
Physicist

Radiologist

Radiologic
Technologist
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Eesponsibilities of the Clinical Medical Physicists

In diagnostic imaging. it 15 appropriate that the medical physicists
pariicipate 1 the planming for resource allocation for both diagnostic
imaging and medical physics. Important contnbutions should be
expected for:

1. Delineation of the Physical Aspects of Diagnostic Imaging
Systems
Specification of new equipment performance;
. Supervision of acceptance fesfing and performance
verification;

Supervision of calibration, preventive mamntenance, repair

of equipment and documentation of all relevant

Development and mamtenance of a quality management
program for all imaging equupment to facilitate the
production of images of ophimum quality while
minimizing radiation doses to patients

Respensibility for all instromentation required for quality
contrel, image quality, and patient exposure
measurements;

Determination of doses from radiological procedures;

Assurance of the use of good radiclogical technigque by

the technologists, e g.. collimation, radiation
protection, etfc.
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Medical Phvsics Practice Quality Improvement Guidelines

M ‘resterl*, (1) UAB Medical Center, Birmingham, AL
SU-C-Salon EF-2 Sunday 1:30:00 PM - 3:30:00 PM Room: Salon EF

Currently, a common initiative in many fields is quality improvemeant. This endeavor is especially prominent in the medical

community with concermns of patient safety and reduction of medical errors. As part of its certification oversight, the American

Board of Medical Spedialties (ABMS) has made QI one of the four sections of its Maintenance of Certification (MOC) process. Michael Yester
This is particularly relevant to those medical physicists with time limited ABFR. certificates or for other ABR. Diplomates

voluntarily enralled in the MOC program. One of the key aspects of The ABR expectation for Practice Quality Improvement (PQI), Part IV of the ABR
MOC program, is that Diplomates provide evidence of an ongoing program of improvement of practice either as an individual or within the system
the individual is employed. For physicists, this may seem somewhat nebulous due to the many duties and responsibilities for quality in the cinical
realm. For diagnostic physicists, this may seem even more undefined, espedally for consultants.

As a beginning dialogue related to PQI, sugasstions for projects appropriate for medical physicists are presented. Another method for fulfillment
of the PQI section is participation in society based PQI programs. Such programs are under development within AAPM and formulations of a
programs for physicists is presented.

Learning Objectives:

4t the conclusion of the presentation, an individual will

1. Gain knowledge of the basic aspects of PQI as regards to project types, basic ingredients of projects.
2. Learn about examples of projects for demonstration of PQI for medical physicists.

3. Leam about the developments of society based program for PQI for Physicists within the AAPM,




Objectives

= Provide example of PQl at a local and
international level




PQI 1s a sclence

Figure 1. Large-scale Change Driver Diagram

Primary Drivers Secondary Drivers

1. Planning &
Infrastructure

2. Individual,

Factors
Influencing
Large-Scale
Cl e in
Health Care
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3. The Process of
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Change
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-

Journal for Healthcare Chuality

Large-Scale Improvement Initiatives in
Healthcare: A Scan of the Literature
Foe Pera, Elizabeth Bradbury, a Cunther-Murphy 20 13 VOl 35 (1




Global Quality Imaging:
Improvement Actions

Lawrence S. Lau, MBBS®, Maria R. Pérez, MD®, Kimberly E. Applegate, MD, MS®,
Madan M. Rehani, PhD®, Hans G. Ringertz, MD, PhD®,
Robert George, ARMIT, Dip Pract Man'

Worldorce shortape, workload increase, workplace changes, and budget challenges are emerging issues around the
world, which could place quality imaging at risk. It is important for imaging stakeholders to collaborate, ensure
paticnt safety, improve the quality of care, and address these issues. There is no single panacea. A range of improve-
ment measures, strategies, and actions are required. Fxpmples of improvement actions supporting the 3 quality
measures are described under 3 strategies: conducting research, promoting awareness, providing education and
training, strengthening infrastructure, and implementing policies. The challenpe is to develop long-term, cost-
effective, system-based impnn ement actions that will bring better outcomes and underpin a sustainable future for
quality imaging. In an IITL:I.Lll'I"’ practice, these actions will Il'_‘ﬂ.lll in selecting the right prc}c..rlun_ {justihcation), using
the right dose |I::l].""tll'l'lL.".:]l:|.ﬂI'l| and prﬂmtlng errors along the patient journey. To realize this vision and Lm]:'-]-::mﬂn:
these improvement actions, a range of *‘{meﬂ_ and adequate resources are required. Stakcholders should collaborate
and work together. In today’s globalized environment, collaboration is strength and provides synergy to achieve better
outcomes and preater success.

Key Words: Quality and safety. quality improvement, radiation protection, radiation safety, procedure
justification, optimization of protection, radiology errors, adverse events, referral puidelines

J Am Coll Radeol 2011;8:330-334. Copyright © 2011 American College of Radiology

PROVEMENT STRATEGIES and dinical dlements. The World Health Orpanization

: : : . : (WHO) aims to promotc a rescarch agenda on radiation
Quality actions can be discussed under 5 strategies: . : : : :
: - k assessment, with particular attention to children and

» conduct research prfgnant women [1]. Studies in atomic bomb and Cher-
® promote awarenecss nofyl accident survivors who had received fetal or child-
e provide education and training sd exposure showed a higher cancer risk. Second cancers
& strengthen infrastructure | were reported following childhood radiotherapy after
e implement policies sufhicdenty long follow-up. Many factors contribute to this

I.'iﬁk EIF[EI.' Fﬂd.i-ﬂ'[iliilr.l CHHELTC,



Examples of large scale quality
improvement 1in Radiology




Conduct research




British Journal of Radiology (2006) 79, 968-980
© The British Institute of Radiology
doi: 10.1259/bjr/93277434

National survey of doses from
CT in the UK: 2003

P C Shrimpton, PhD', M C Hillier, HNC', M A Lewis, MSC
and M Dunn, M5C

Author Affiliations

Dr Paul C Shrimpton, Radiation Protection Division, Health
Protection Agency, Chilton, Didcot, Oxon OX11 0ORQ, UK. E-
mail: paul.shrimpton@hpa-rp.org.uk

A review of patient doses from CT examinations in the UK
for 2003 has been conducted on the basis of data received
from over a quarter of all UK scanners, of which 37% had
multislice capability. Questionnaires were employed to
collect scan details both for the standard protocols
established at each scanner for 12 common types of CT




| Large scale improvement

UK 05
Shrimpton

Germany 07
Galanski

Switzerland 08
Verdun

France 09
Brisse

Greece 09
Yakoumakis

Belgium 10
Buls

Data P Pediatric Data — Body CT
{predom or solely) No. of % 64 Patient (P) 16cm /
Vs, centers e slice Phantom {Ph) 32cm
G General Protocol {Pr) phantom

Slide courtesy of Dr. Karen Thomas, Sick Kids
Hospital, Toronto



Applications of the PDSA
cycle

To analyze estimated radiation dose from a

hospital or facility enrolled in the ACR
Dose Index Registry (DIR)

To compare its pediatric doses to those from
similar facilities

For patients of the same body size

For the same clinical scan indication



Promote awareness




International organizations that
promote radiology protection for
children on a large scale



There are many international organizations
that work toward radiation protection

ALATRO: Latin American Society of Therapeutic Radiology and Oncology
ASTRO: American Society of Therapeutic Radiology and Oncology
EANM: European Association of Nuclear Medicine

EC: European Commission

ESTRO: European Society of Therapeutic Radiology and Oncology
FORO: Iberoamerican Forum of Nuclear Regulators.

|IAEA: International Atomic Energy Agency

IAMRA: International Association of Medical Regulatory Authorities;
ICRP: International Commission on Radiological Protection

IFMSA: International Federation of Medical Students' Associations

ILO: International Labour Organization

|IOMP: International Organization of Medical Physics

IRPA: International Radiation Protection Association

IRQN: International Radiology Quality Network

ISR: International Society of Radiology

ISRRT: International Society of Radiographers and Radiological Technologists
NEA: Nuclear Energy Agency

UN: United Nations

UNSCEAR: United Nations Scientific Committee on the Effects of Atomic Radiation
WFME: World Federation for Medical Education

WFNMB: World Federation of Nuclear Medicine and Biology

WMA: World Medical Association



International Radiology Quality Network

INTERNATIONAL
ICATDANOHE (DG

Promote quality in
radiology since 2002

“Collaboration is
strength”

Promote evidenced-
based and appropriate
utilization

Work with WHO, IG to
develop simple
guidelines



International Radiation Protection Agency

= Arose from Health
Physics Society

" 19605
' IRPA = One of first to create

DIATION P! N ASSOCIATION . .
IRPA c/o CEPN, 28 rue de la Redoute, 92260 Fontenay-aux-Roses, I n te r n a t I O n a I

“umbrella” association

= Large regional and
international meeting




International Society of Radiology

* Foundedin 1925

= Sponsors international
congress and “virtual
congress”

= Open source textbooks

= Journals to underserved
bopulations

= Hans Ringertz, Past
President




International Society of Radiology |

nd Virtua
2000 CONGress

Coming soon!

-

The International Society of Radiology

February 18, 2(

Dear Doctors:

| PEDIATRIC X-RAY
EXAMINATIONS

The International Society of Radiology has the pleasure of announcing the comple
of our sponsored second world-wide virtual congress.

It will be available to all radiologists in your society for free via the ISR web ﬂ?fmﬁ?bf&“ﬁgcéf&?dﬁ?ﬁ{‘ peopery
http://www.isradiology.org starting in early April. Please use your communications with 2. Isthe child's ID, date, position markers, etc correct?
individual members to call this new virtual congress to their attention. The contents of Do the markers cover any important parts of the image?
second virtual congress are all new. They include some 40 presentations from lead
radiology teachers around the world. They also will include case studies and electrd : N2t ) )
posters. We still have time and space for additional posters and case studies, until 10 Marc “. s the field size correct and centering appropriate?

' ; : - Not too large, not too small?
any of your members are interested to submit them. They shoukd be set by hand, fiot Sitonisbcal

Correct centening point?
Correct film-foass distance?

Has the necessary shielding been applied?
With the edge within 2 centimeter of the field edge?
Gonad shielding applied?
Thyroid shielding applied?
Are the exposure settings correct?
Exposure time shortest possible?
kVp above 60, when possible?
Add more filtration?
Anti-scatter gnd necessary?

Can you reduce the number of exposed films?
If films are rejected, they should be coliected and analyzed.

Is the child immobifized by device or parent?

L
eterrationd Society of Radclagy Itarmstonal Corwstaion on Radaton Paacsoy C y
varesiream ‘0
{onaf e 1§ aeimye 0 W5 pegTas. \
I AR 0573 F9TS S4TIR D X TeT o




International Society of Radiographers
and Radiologic Technologists

INTERNATIONAL SOCIETY OF RADIOGRAPHERS & RADIOLOGICAL TECHNOLOGIST:
)y ISRRT

;] INTERNATIONAL
) socieTry o
RA

\ ISRRT

INTERNATIONAL
SOCIETY OF
RADIOGRAFPHERS
& RADIOLOGICAL
TECHNOLOGISTS

4
2
7.

Professor Madan Rehani, IAEA, named as an Honorary Member of the
Society for Pediatric Radiology. This award is given for his committment t
Pediatric Radiology. The ISRRT congratulate him on this great honor.




Brazilian College of Radiology and
Diagnostic Imaging

CBR a
Campanha Mu

de Reducao das Doses
de Radiagao em Criangas

ALERTA |wrg .

CONTROLE DA DOSE DE RADIACAO IONIZANTE

E PREOCUPACAO MUNDIAL ([ . (O== = w Veja mais trés médulos da
: - = Programagao Cientifica na pagina 12







Provide Education and
Tralining




Search RPoP:

Information for Home » Training » Free Materia

Health Professionals Diagnostic and Interventional Radiology

Member States

Training material developed in collaboration with
World Health Organization (WHO)

Pan American Health Organization (PAHO)
Intemational Labour Organization (1LO)

Patients and Public

Member Area International Society of Radiology (I1SR)
« Member States Area International Organization for Medical Physics (HOMP)
- Drafis Management Area Intermational Society of Radiographers and Radiological Technologists (ISRRT)

Social Media

e Lectures/Slides
L _Alnval |-
T Jlk el ) 23 modules (ZIP of 28 files, 29.20 Mb)

= 00. Principles of Radiation Protection and Mofivation for the Course (10,5438 KB)
= 01. Overview of radiation protection in diagnostic radioclogy (1,147 KE)
= 2. Radiation units and dose guantities (2,153 KB)

= 3. Biological effects (7,336 KB)

= 04, International system of radiation protection (871 KB)

= 05, Interaction of radiation with matter {10,536 KB)

= 06. X-ray production (6,517 KB)

= O7. X-ray beam (1,877 KB)

= 3. Factors affecting image guality (16,119 KB)

= 09. Medical exposure BSS (1,739 KB)

= 10. Patient dose assessment (1,050 KB)

= 1. Quality assurance (673 KB)

= 12. Shielding and X-ray facility design (1,047 KB)

= 13 Occupational exposure: Part 1 (1,240 KB)

= 13, Occupational exposure: Part 2 (5,493 KEBE)

= 14, Radiation exposure in pregnancy (1,101 KB)

= 15 Optimization of protection in radicgraphy: Part 1 (12,399 KB)

= 5. Optimization of protection in radiography: Part 2 (1,207 KB)

= 6. Optimization of protection in fluoroscopy: Part 1 (5,554 KB)




Strengthen infrastructure

= Building workforce




What can be done to increase
the number of radiologic
technologists worldwide?

World _Hea_ It
Urganizatio




Creating communities of
learners

Radiation Protection of Chilc Newsletter

{Asian Network ander TAEA -] Issue .\.EJ. 1

couniries in the b




Implement Policies




Regulatory actions

= European Commission
= Euratom Treaty
= FDA

= |International Electrotechnical Commission




Objectives

= Use of Image Gently resources for PQlI




Alllance for Radiation Safety In

Pediatric Imaging

Founded in 2007

To improve radiation protection for
children worldwide

>74 health care
organizations/agencies

>800,000 radiologists
radiology technologists
medical physicists



Social marketing
IS similar to an
advertising
campaign

Social marketing

. Public

2. Health
professionals

. Vendors
. Government
. Agencies

. Parents/public

. Print

. Internet

. Television
. Posters

. E-mail

. Scientific

publications

. Social media
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The 3rd WHO International Conference

Children’s Health and the Environment

June 7 ~ 10,2009 Busan, Republic of Korea @siz= mibomme (Y= 45 mwemvammon




Home :: Campaign Overview :: The Alliance :: Conferences Contact

The Alliance for Radiation Safety in Pediatric Imaging

International Resources What Can | Do? Resources

L

Let's image gently when we care for kids! The image gently Campaign is an initiative of the Alliance
for Radiation Safety in Pediatric Imaging. The campaign goal is to change practice by increasing

awareness of the opportunities to lower radiation dose in the imaging of children.

‘

Your Practice Quality Improvement Project

What is practice quality improvement?

What are the basic steps of practice quality naprovement?

Why 1s PQI good for my patients and practice?

What are cycles in PQI?

Starting my POI project in Radiation Safety for C'T scans m childven (Click here for materials you will
to need collect prior to performng thais POI project)

Materials you will need to complete this POI project

Obtaming haselne data

Leaming tools and practice interventions to nnprove my practice

Documenting improvement




North American

Minimum
adminis

Recommended
administered activity
Radiopharmaceutical

4 mC

iminodi

vatives (m

4
dabuminl | ve 2.59 mCi)

37 MBq
emplying 1.0 mCi)

emplying

Adrareing Belucular bmaging w1d Theamw

Maximum
administer
(based on weight only) activity activity

4

Guidelines!

Follow the new North American Guidelines
for Pediatric Nuclear Medicine for high
quality images at low radiation dose.

Comments

ViEq (1 mCi)
atal jaundi

Administered activity will depend on
1o be fed to child, and fime per frame u




Digital Radiography Safety Checklist

o and Verl‘v for your pediatric patient worm itngrgenty.org

O ” Pauent name selectedthe O 1. Beam >

worklist.

[ 2. Patient properly identified.

[0 3. Appropriateness of request
checked.

[J 4. Explained the exam to
patient/parent.

[ 5. Verified LMP/pregnancy if
appropriate.

receptor aligned, SID checked, use of

[J 2. Patient positioned and body part
measured, cassette positioned if
applicable®.

[ 3. Beam collimated.

[ 4. Technical factors selected.

[ 5. Shielding and markers placed.

[J 6. Final adjustment of tube and
settings made.
[ 7. Breathing instructions given.

[ 8. Exposure taken.

[J 1. Cassete transported to and El 1 Post processmg performed only
processed in reader, if applicable®. if necessary.

[J 2. Images displayed and reviewed, [J 2. Exam verified and images
identification confirmed. archived to PACS for reporting.

[0 3. Image quality reviewed

[ 4. Exposure indicator/index
checked, deviation index compared to
target exposure index.

[ 5. Image reprocessed or repeated
as necessary.

Susan John, MD Chair of CR/DR Education committee
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Online PQI project and worksheet Funded by FDA contract




Digital Radiography
Flowchart

Breathing instructions
given

justments
M]rnade

Shielding and
markers placed

F 3

Images
displayed.
identification
confirmed

Beam collimated

Appropriateness of Technical factors |
request checked selected

/ A
No | Stop exam and
contact radiologist

Explained the
exam o
patient/parent

properly

¥

&

Image quality
reviewead

Patient positioned
cormectly

&

Body part

measurad and
immobilzed

A

Beam, body part,
image receptor
aligned; SID
checked, use of
grid determined

Repeat image

image g

gently®

-

Exam verified and
images sent to
PACS/RIS for
reporting

www. imagegently.org




Not current Not —
with technology maintained

Malfunctioning

Lack of
equipment

skill errors

Factors contributing to
higher pediatric dose

Saturation———»,

Quantum
Mottle ———————¥,

AEC error —% Did not =——»,

I ect ind
(;T?gl) MOEX ,/ Reader/Transfer

/
/

whw. imagegenﬂy.org

Fishbone diagrams are useful to show cause-and-effect for undesired situations. In this case we want to lower pediatric dose,
therefore, we have to consider all of the situations that could cause a child to have more radiation exposure than necessary. The
goal is to prevent exposure creep, repeats, and errors by discovenng their root cause. Once potential causes have been identified,
plans and protocols should be developed to overcome deficient areas. The causes have heen grouped into major categories along
with corresponding subheadings to identify sources of variation.




Actions to achieve large system
Improvement

= Systematic transfer of knowledge

= Creation of an environment that facilitated the
uptake of ideas

= Unified policy framework and infrastructure for
Spread












