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Data in quality improvement

“Without data you’re just another 
person with an opinion.”

“In God we trust. All others must 
bring data.”
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W. Edward Deming (1900 -1993)



What is Quality Improvement?

Using understanding of our complex healthcare 
environment

Applying a systematic approach

Designing, testing, and implementing changes using 
real time measurement for improvement 

To make a difference to patients by improving safety, 
effectiveness, and experience of care

Academy of Medical Royal Colleges. Quality 
improvement: training for better outcomes. March 2016



What data do we need?

Data can be used for each of these, answering different questions:

➢ Do we have a problem, for which patients and in what 
circumstances?

➢ Is the intervention working as intended or do we need to make 
changes?

➢ Are there any unintended consequences of the intervention?

➢ Is the intervention effective to improve patient outcomes?
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Do we have 
a quality or 

safety 
problem?

➢

➢

➢

➢

Understand your data!



Choosing a set of quality measures

No one-size-fits-all

In practice: often 
single indicators but 
why are these 
monitored?

Periodic review: 
indicator still needed?
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Quality improvement in registries
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Designing QI initiatives: key elements

Understand the problem
Theory why the 
intervention will address 
the problem

Replicable intervention 
– development and 
refinement

Measurements showing 
that intervention 
worked as intended



Why can the intervention work – articulate the 
programme theory

Reed JE, et al. Designing QI initiatives: the action effect method, 
a structured approach to identify and articulate programme
theory. BMJ Qual Saf 2014;23:1040–1048.

Davidoff F, et al. Demystifying theory and its use in 
improvement. BMJ Qual Saf 2015;24:228-38



Develop and refine the intervention - PDSA

Leis JA, Shojania KG. A primer on PDSA: executing 
plan–do–study–act cycles in practice, not just in 
name. BMJ Qual Saf 2017;26:572–577.

Reed JE, Card AJ. The problem with Plan-Do-Study-Act 
Cycles. BMJ Qual Saf 2016;25:147–152.



Measurements: 3 types of outcomes
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Primary outcome: key 
quality / safety issue 

targeted

Intervention fidelity 
(or process) measures: 
key things you work on 

to achieve outcomes

Balancing measures: 
possible unintended 

effects or harm



Improving care using registries

Most registries provide 
feedback to hospitals, 
intended to improve 
care 

But is it tailored to the 
needs and skills of 
clinicians?
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Understanding the problem with feedback

▪ About two-third of surgeons 
logged in – received feedback 
information

▪ 55% was aware of deviating 
performance – awareness

▪ About 60% interpreted the 
funnel plot correctly –
interpretation of feedback
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Van Schie et al. Acta Orthoped 2021;92:54-61



Theory why feedback was ineffective
Causes Interventions Implementation

Need to log in Align with workflow Feedback by email

Incorrect 
interpretation

Increase knowledge
Feedback aligned with 
mental model

Staff education
Add different types of 
charts

Cannot link actions to 
feedback

Increase skills Add toolbox to facilitate 
action planning

Engagement of 
surgeons

Credibility of data
Timely feedback
Culture of feedback

Use monthly registry data
Choose their own QI 
targets, setting goals
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Refinement of feedback

• Annual feedback vs. continuous improvement

• Funnel plots – average performance in a period

• Aggregate level data, not aligned with mental 
model of clinicians

CUSUM chart with 5 control limit: earlier signal

• Best accuracy (97%)

• First signal for worsening

• THA: 18 months IQR [7-22]

• TKA: 21 months IQR [9-25]
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Van Schie et al. J Bone Joint  Surg Am 2020;102:2087-94



Link feedback to actions to improve

• Reasons for revision 
give more direction

• Facilitate actions by 
providing a toolbox 
with evidence-based 
measures for each 
outcome
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Van Schie et al. J Bone Joint Surgery Am 
2020;102:315-24



Engagement of surgeons

• Use registry data they have 
submitted themselves

• More frequent feedback

• Setting goals, choose own 
targets to improve 

• Survey to:
• Encourage reviewing feedback

• Which improvement initiatives 
conducted

Stage 1 The data are wrong

Stage 2 The data are right, but it’s not 
a problem

Stage 3 The data are right, it’s a 
problem, but not my problem

Stage 4 The data are right, it’s a 
problem, it’s my problem
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Four stages of facing reality

https://www.ihi.org/resources/Pages/ImprovementStories/I
mprovementTipTaketheJourneytoJiseki.aspx 

https://www.ihi.org/resources/Pages/ImprovementStories/ImprovementTipTaketheJourneytoJiseki.aspx
https://www.ihi.org/resources/Pages/ImprovementStories/ImprovementTipTaketheJourneytoJiseki.aspx


Testing effectiveness to improve patient outcomes
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More improvement 
in patient outcomes 
intervention group

Effect size dependent 
on introducing 
quality initiatives

Van Schie et al. BMJ Qual Saf 2023;32:34-46



Lessons learned – what worked well

“We were doing pretty well on hospital stay, but other hospitals were faster without compromising other 
outcomes. That makes you wonder, what can we do to get to that point?”

“Particularly the education session where it was explained how we should interpret the data, was very helpful.”

“The rapid cycle feedback with information on your patient characteristics. It shows where you deviate from 
other hospitals and you also quickly gain insight whether adjustments in care are having effect.”

“We analysed why we had more revisions of the hip and started improvement initiatives. The intervention may 
have been too short but you could already see it in our numbers.”

“We joined together with X. Because we were evaluated separately we could distil best practices. If one did 
worse on one part than the other, we could immediately investigate why that occurred. Very helpful.”
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Lessons learned – what could be improved

• No feedback on implants relative 
to others -> improving choice of 
implants

• Stratification by type of patients 
– logistics vs patient complexity

• No involvement of patients –
different outcomes targeted by 
improvement initiatives
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Introducing a 
new type of 

implant

Using more 
types of 
implants

Using implants 
with 

significantly 
worse revision 

rates

Number of 
cases 

performed per 
year

Penfold et al. J Arthroplast 2021;36:1239-45. Evans et al. PLOS Med 2020; 17:e1003291. Penfold et al. J 
Arthroplast 2020;35:699-705. Hoskins et al. Clin Orthop Relat Res 2022;480:464-81 



Sustainability of 
improvement initiatives
• What changes when a QI initiative ends –

are resources still available? 

• Planning for sustainment
• Make it easier to do the right thing –

facilitate action in workflow
• What intervention elements are 

crucial?

• Avoid availability bias

• Leverage the role of caregivers to design 
and sustain initiatives
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Using data to drive quality improvement

• More is needed than data alone: 
engagement, time and resources

• Frequent feedback needed for continuous 
improvement

• Tailored to the needs and skills of clinicians, 
aligned with workflow
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Taitz JM, Lee TH, Sequist TD. BMJ Qual Saf 2012;21:722–8.

Email: p.j.marang-vandemheen@tudelft.nl

“You can’t do quality between surgical cases and tea time”

mailto:p.j.marang-vandemheen@tudelft.nl
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