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Objectives

• Appreciate the difference in data for 
Improvement and data for accountability.

• Describe the ways that data informs an 
improvement project.

• Experience an example of an improvement 
project that effectively uses data to learn and 
communicate results.

• List the common visual methods to learn from 
data for improvement.

References to:



He uses data as a drunken 
man uses lamp posts, for 

support rather than 
illumination

Andrew Lang, Scottish Writer



Referenced in HCDG, page 29



Table 2.1, HC Data Guide, p. 29

Data for Improvement, Accountability and Research



Measurement for Learning 

and Improvement

HC Data Guide, p. 29



HC Data Guide, p. 33

Measurement for Learning 

and Improvement



HC Data Guide, p. 33

Measurement for Learning 

and Improvement



Family of Measures (FOM)
• Health care systems are complex.
• Any single measure used as the sole means of determining improvement to a 

particular system is inadequate. 
• When working to improve a system, multiple measures are usually necessary to 

better evaluate the impact of our changes on the many facets of the system.
• Improvement projects typically require a family of 2-8 measures

HC Data Guide, p. 43

Improved LOS but 
readmissions are 

creeping up



HC Data Guide, p. 36

Surgical Safety Family of Measures



HC Data Guide, p. 32

Guidelines for Collecting Data for Improvement



12 Adapted from Health Care Data Guide, p. 68

Why do we need to learn from graphs of the data? 



"Plotting measurements over time turns out, in my view, to be one of the 
most powerful devices we have for systemic learning...  Several important 
things happen when you plot data over time.  First, you have to ask what data 
to plot. 

In the exploration of the answer, you begin to clarify aims, and also to see the 
system from a wider viewpoint. Where are the data? What do they mean? To 
whom? Who should see them? Why?  These are questions that integrate and 
clarify aims and systems all at once...
If you follow only one piece of advice 

from this lecture when you get home, 

pick a measurement you care about and 

begin to plot it regularly over time. 

You won't be sorry.”

– Donald M. Berwick MD, 1995, 

National Forum for Quality Improvement in Health Care



14 HC Data Guide, p. 17

Improvement Projects need Time Series Charts!



The Pioneers of 
Understanding Variation 

and the foundation for the 
Science of Improvement

W. Edwards Deming
(1900 - 1993)

Walter Shewhart
(1891 – 1967)



Shewhart’s Theory of Variation

A fundamental concept of the science of 
improvement is that variation in a measure 
has two potential origins: common causes 
and special causes.

Common Causes are 
inherent in the system over 
time, affecting everyone 
working in the system and all 
system outcomes.

Special Causes are not part of the 
regular system but arise because of 
particular circumstances or some 
“special” source of variation that can 
be assigned to some identifiable 
cause

HC Data Guide, p. 124



Using the Tool……



Shewhart Charts Useful in All Parts of 
Model for Improvement

What are we trying to accomplish?
Shewhart charts for baseline project measures can be 
used to decide whether an improvement effort should be 
focused on fundamental changes or to fixing the current 
system or process

Depicting 

and 

Interpreting 

HC Data Guide, p. 138



HC Data Guide, Figure 4.1, p. 128

Use of Shewhart’s Theory to Guide 
Improvement



Shewhart Charts Useful in All Parts of 
Model for Improvement

How will we know that a change is an improvement?
The Shewhart chart method provides a formal way to decide 
whether observed variation in a measure of quality should be 
attributed to changes made or to other causes of variation in 
the system (Figure 4.8). 

Depicting 

and 

Interpreting 

HC Data Guide, p. 138



Updating a Shewhart Chart after Signals of Improvement



Shewhart Charts Useful in All Parts of 
Model for Improvement

What changes can we make that will result in improvement?

• Can help determine focus for the next PDSA cycle
▪ identification, understanding, or removal of common 

causes (fundamental redesign of the system)
▪ or focus on understanding and taking action on special 

causes of variation (fixing the current system).

• Used to detect causes of variation which can lead to ideas 
for change. 

• Stratification, which includes disaggregation and rational 
subgrouping,  is used with Shewhart charts to aid in 
developing ideas for change. 

Depicting 

and 

Interpreting 

HC Data Guide, p. 139



Detecting Variation Which Could Lead to Ideas for Change
FIGURE 4.9   Shewhart Chart Using Rational Subgrouping

FIGURE 4.10   Shewhart Chart Using Stratification

Depicting 

and 

Interpreting 

HC Data Guide, p. 139



FIGURE 4.5   Detecting “Losing the Gains” for an Improved Process

Depicting 

and 

Interpreting 

HC Data Guide, p. 137



Shewhart Charts Useful in All Parts of Model for 
Improvement

What are we learning while testing using PDSA 
Cycles? 

• Shewhart chart can be a key aid in learning during PDSA cycles. 

• Making predictions prior to testing changes is key to good science and good 
learning. 

• Reduces hindsight bias and focuses the study during the cycle. 

• Teams should always make predictions about a change(s) before testing. 

• Evidence always compared to prediction

• Improvement is determined using the Shewhart chart. 
• If the changes resulted in improvement the Shewhart chart would reveal 

evidence of favorable special cause after testing the change(s). 

• If the change tested didn’t yield improvement the Shewhart chart would 
show no evidence of favorable special cause. 

Depicting 

and 

Interpreting 

HC Data Guide, p. 140



HCDG, Page 161

Seven Basic 
Shewhart Charts

Different Shewhart 
Charts depending on 
type of data and how 
it is organized.

7 Basic charts and 
many advanced 
options



Annotation – the key to learning with Shewhart charts

FIGURE 7.6   Example of Shewhart Chart with Appropriate Annotations

HCDG, Page 273



Using Data to Support Learning
IHI/BMJ Asia Pacific Forum

Kate Bones
Institute for Healthcare Improvement
Improvement Advisor, National Preterm Birth Prevention Collaborative



Illawarra Shoalhaven LHD 



Every Week Counts Collaborative Timeline 2022-2024

Topic development 

Expert
Meeting

Develop Framework 
and Changes  

Recruit Teams

AP2

LS1

Prework

AP1 AP3

LS2 LS3

Disseminate 
learnings

Publications

LS: Learning Session 
AP: Action Period
P-D-S-A: Plan-Do-Study-Act

Final Showcase 
Event

August 2022 

Melbourne

October 2022

Sydney
March 2023

Melbourne

August 2023

Brisbane

March 2024

Canberra



Illawarra Shoalhaven LHD 

• Add LS3 photo





        

              
                                   

          
           
        

            
           
             

       
            
          
            
          

                       
                         
                          

                                                                                                     
          

                                                                                                      
         

                                                    

                        
                       

                     
         

                      

                                                                                                    

                                                                           
                                                                                                
                                                                                   

                                                                                                 

                                                             

                                                                                                

                                                                                                  

                                                                    

                                                 

                                                                                                

                                                                                       

                                                                                      

                                                                                                               

                                 



Change: Use of CO monitors
Commence use of CO monitors as a 
motivational tool as per NSW Health PD

Cycle 1: When completing PTB education with staff, inform about pending 
implementation of CO monitors → staff requested more information.

Cycle 2: Distribute Smoking in Pregnancy My Health Learning modules to staff → poor completion (as 
expected). Learning needs gap analysis completed by health district in collaboration with all staff.

Cycle 6: Started using CO monitors for all women seen by 
midwives → further support required for medical staff.

Cycle 5: Video sent to wider group of midwives and doctors 
complimented with staff self-testing using the CO monitor. Tested for 
one day in ANC and with 1 medical officer → ongoing + feedback.

Cycle 4: Trial video with small group of midwives and completed CO monitor 
on 3 women → very positive feedback and staff engagement.

Cycle 3: Development of a 5 minute CO monitor video in collaboration with experienced 
staff. Trial with 1 clinician with no CO experience → minor amendments.

Cycle 7: Tested during busier doctors' clinic 
with F2F training → plan for ongoing education 
and compliance checks.



National Collaborative Family of 
Measures

Outcome

Measures

3
CORE 

Process

Measures 5
Balancing 
Measures

2



Process 2: Women who report being involved in decision making
%
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30 teams 
contributing 
(total)

Baseline Mean = 85.57%
Current Mean = 91.46%

LS1
LS2

Testing related to data 
collection systems

Testing includes – Every week counts 
brochures, posters and videos, 
conversations with women about timing 
of birth, shared decision-making training

Less than 5 teams 
contributing data

7% Improvement



Process 3: Cervix length measurement documented

Baseline Mean = 84.43%
Current Mean = 92.33%
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LS1 LS2
9% Improvement

All Team Call on cervix 
length measurement

Testing – letters to 
sonography

Testing systems ensure 
response to shortened 
cervix

Testing training 
and feedback loop to 
sonography providers



Process 5: Planned birth (IOL and c/s) with appropriate indication

51 teams 
contributing 
(total)

Baseline Mean = 73.16%
Current Mean = 85.68%

17% Improvement

LS1 LS2
ETB paper 

disseminated

All Team Call 
on ETB

%
 w

o
m

en
 w

it
h

 in
d

ic
at

io
n

LS3

Consensus on operational 
definition for 'appropriate'

Testing systems for standardized 
booking process - IOL

C- section theatre capacity, 
C-section midwife



Process 5: 
Planned birth 
(37.0 – 38.6 
weeks’) with 
appropriate 
indication

Baseline Mean = 91.61%
Current Mean = 94.47%

Baseline Mean = 59.36%
Current Mean = 75.41%
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C-section with an appropriate indication 

IOL with an appropriate indication  

3% Improvement

27% Improvement



• Our process measures are 
important! They are providing 
us insight into the causal 
pathway to results

• We are 10 months into the 
Collaborative and we are 
"watching this space" for 
impact on Preterm Birth

• Impacts to-date on Early Term 
Birth are positive and we need 
to keep going and focus on 
sustaining the progress



Data to support on-going learning

• Aggregate outcomes using P’ chart

• Small multiples by team to understand 
experience with process measures

• Small multiples by hospital service level 
and jurisdiction

• Funnel plots to identify and learn from 
outliers

• Scatterplots to understand relationship 
between process and outcome



Using Data in the Collaborative

Enablers

• Strong clinical leadership

• Hands-on sessions

• Jurisdiction level coaching

• Access to patient-level outcome data

Challenges

• Using data for improvement in a data 
for research world

• Piloting process measures real-
time…and not always getting it right





Tools to Learn from Variation in Data

HC Data 
Guide, p. 65,

P. 136-146



Each point is placed 

on a scatterplot at a 

position that 

corresponds to 

values of the two 

variables (x, y) 

(𝑥1, 𝑦1)

(𝑥2, 𝑦2)

(𝑥3, 𝑦3)

X-axis: Explanatory Variable 
aka Predictor Variable or Independent Variable

Y-axis: 

Response 

Variable
aka Dependent 

Variable

Scatter Plots
 Effective display for trends, patterns, and relationship for two variables

 Useful to look at relationships between outcome and process measures

 Understand special cause signals on Shewhart Charts



Scatter plots 
are also 
useful to 
define “super 
categories”.

The location 
or quadrant 
of different 
individuals or 
subgroups 
can lead to 
insights.



Show all the 
data; good for 
exploratory 
analysis.

Visualize the 
location, the 
spread, 
modality, and 
symmetry for 
the distribution 
of a numerical 
measure.

Frequency Plot



Displayed here are the 
percentages of observations 
that fall into each range rather 
than the counts.

Relative Frequency Plot



This display 
can provide 
ideas for 
testing 
changes that 
result in fewer 
patient falls.

Frequency Plot of patient falls by time of day    
(𝑛 = 100)

p. 139



The Pareto Chart is like a 
“frequency plot” for 
categorical data.

Pareto Chart



Problems, 
errors, defects, 
adverse drug 
events, patient 
complaints, and 
other data can 
often be 
organized into 
categories or 
classifications. 

These charts exemplify (and are named for) Vilfredo 
Pareto’s 80/20 rule.



HC Data 
Guide, p. 65,

P. 136-146

Utilising Data as a Catalyst for Improvement: Tools to Learn from Variation in Data



Thank you
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