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What is Healthcare Quality?

Baker GR, Norton PG, Flintoft V, Blais R, Brown A, Cox J, Etchells E, Ghali WA, Hébert P, 
Majumdar SR, O'Beirne M. The Canadian Adverse Events Study: the incidence of  
adverse events among hospital patients in Canada. Canadian  medical association 
journal. 2004 May 25;170(11):1678-86.



What is Healthcare Quality?

“A high quality health care 
system is one that is 
accessible, appropriate, 
effective, efficient, equitable, 
integrated, patient centred, 
population health focussed, 
and safe”. 

The preamble of the Excellent Care for All Act, enacted in 2010 

Health Quality Ontario. Quality matters: Realizing excellent care for all. Retrieved from the 
Health Quality Ontario (HQO) website: http://www. hqontario. ca/Portals/0/documents/health-quality/realizing-excellent-care-for-allen. pdf. 2015.

Canadian Adverse Events Study 
2004
• 7.5% of all hospital admissions  were 

subject to an adverse event
• 37% were preventable ie approximately 

70,000 events in Canada every year



Healthcare Quality - Terminology

Cameron P, Schull M, Cooke M. A framework for measuring quality 
in the emergency department. Emerg Med J. 2011;28(9):735-740.

Quality Assurance (QA) 
• An audit or review, that is, a process to assess compliance 

with an established standard.
• It aims to bring up the care provided up to a known 

standard.
• Usually top-down

Quality Improvement (QI)
• A philosophy towards improving the quality of healthcare 

in a systematic, analytic, pragmatic and sustainable way
• Holistic



QUALITY IMPROVEMENT PARADIGM 



PROBLEM IDENTIFICATION

• Is the initiative important with implications for patient care?

• Does the initiative occur frequently enough to measure and 
intervene?

• Does the initiative have evidence supporting an optimal 
benchmark or accepted practice? 

• Is the initiative within the scope of the QI??

Chartier LB, Cheng AHY, Stang AS, Vaillancourt S. Quality improvement primer part 1: 
Preparing for a quality improvement project in the emergency department. C. 2017;20(01):104-111.

Where do I start???



QUALITY IMPROVEMENT TEAM

• Have we included a representative from each 
discipline that touches the work?

• Have we included a representative who will provide 
systems expertise or management support?

• Have we considered including non-registered staff 
who also support the work?

• Have we identified a team leader?

• Are there local champions on the team?

Quality Improvement Guide. Health Quality Ontario. http://www.hqontario.ca/portals/0/Documents/qi/qi-quality-improve-guide-2012-en.pdf. Published 2012. Accessed August 15, 2018.

• Should we include a constructive skeptic on 
our team? (i.e. someone who will question the 
status quo and enable a deeper dive into our 
change ideas).

• Do we have someone with QI skills to 
facilitate our progress?

• Should we consider a patient or patient 
representative?

• Should we consider an external stakeholder??

http://www.hqontario.ca/portals/0/Documents/qi/qi-quality-improve-guide-2012-en.pdf


BUILDING A SMART AIM STATEMENT

Specific – focused and well-delineated aims, such as ordering 
to test completion improvement from 120 minutes to 90 
minutes.

Measurable – has aspects that are amenable to measurement 
before and after improvement interventions such as 
timestamps, number of patients, etc.

Actionable – within your core team’s scope of influence.

Realistic – achievable, which may exclude ideas like purchasing 
three more ED CTs or hiring more techs!

Time-defined – with a specific timeline in mind for the 
completion of the project.

Improving the CT scan process

Decreasing the time from CT order 
to CT completion for CTAS 1-3 
patients in the ED by 25% in 6 
months (i.e. date XYZ). 



FAMILY OF MEASURES



Identify Measures

1. Structural measure: number beds in the ED, number of CT scanners
2. Outcome measures: end result of the intervention
• number of CT scans ordered

3. Process measures: measures specific steps in the process of ordering CT 
scans
• percent of unnecessary CT scans ordered after intervention 

implementation
• number of physicians that receive the educational content

4. Balancing measures: determine whether the intervention had unintended 
consequences
• percent of patients that required repeat imaging or with incidental 

findings
Gilmour, J. and Mukerji G. 2017

MEASURES



PROJECT CHARTER



RESEARCH & QUALITY IMPROVEMENT

Other
• Sample size: just enough vs apriori calculations
• Blinding
• Generalizability
• Statistics  
• Ethics



STAKEHOLDER ANALYSIS

Stakeholder Management. Imperial College London. https://www.imperial.ac.uk/media/imperial-
college/administration-and-support-services/staff-development/public/impex/Stakeholder-
management-21jun17.pdf . Published June 2017. Accessed August 9, 2018.

https://www.imperial.ac.uk/media/imperial-college/administration-and-support-services/staff-development/public/impex/Stakeholder-management-21jun17.pdf


STAKEHOLDER ANALYSIS

Cabana M, Rand C, Powe N, et al. Why don’t physicians follow clinical practice guidelines? A framework for 
improvement. JAMA. 1999;282(15):1458-1465.

Gurses A, Marsteller J, Ozok A, Xiao Y, Owens S, Pronovost P. Using an interdisciplinary approach to identify factors 
that affect clinicians’ compliance with evidence-based guidelines. Crit Care Med. 2010;38(8 Suppl):S282-91.



STAKEHOLDER ANALYSIS

Cabana M, Rand C, Powe N, et al. Why don’t physicians follow clinical practice guidelines? A framework for 
improvement. JAMA. 1999;282(15):1458-1465.

Gurses A, Marsteller J, Ozok A, Xiao Y, Owens S, Pronovost P. Using an interdisciplinary approach to identify factors 
that affect clinicians’ compliance with evidence-based guidelines. Crit Care Med. 2010;38(8 Suppl):S282-91.



ROOT CAUSE ANALYSIS 

• A root cause analysis is a structured approach to identify 
how or why an incident occurs and to better understand a 
process
• 5 Whys
• Fishbone or Ishikawa Diagram
• Process Mapping
• Driver Diagram

Peerally M, Carr S, Waring J, Dixon-Woods M. The problem with root cause analysis. BMJ Qual Saf . 2017;26(5):417-422. https://qualitysafety.bmj.com/content/26/5/417.

https://images.app.goo.gl/hKSVZM3Hkd4JBrKy6

https://qualitysafety.bmj.com/content/26/5/417


ROOT CAUSE ANALYSIS – 5 WHYS 

• Why is there a delay in administering pRBCs to patients in the 
ED?
• Because the pRBCs are delayed in arriving to the ED…

• Why are pRBCs delayed in arriving to the ED?
• There is a delay in pRBCs release from the hematology 

lab…
• Why is there a delay in pRBCs release from the hematology lab?

• There is a delay in matching the blood product with the 
requisition in the lab…

• Why is there a delay in matching the blood product with the 
requisition in the lab?
• The pRBC requisition forms coming from the ED are often 

missing important information and/or are not legible.

Williams P. Techniques for root cause analysis. Proc (Bayl Univ Med Cent). 2001;14(2):154-157.



ROOT CAUSE ANALYSIS – FISHBONE DIAGRAM

Chartier L, Cheng A, Stang A, Vaillancourt S. Quality improvement primer part 1: Preparing for a quality I
mprovement project in the emergency department. CJEM. 2018;20(1):104-111.



ROOT CAUSE ANALYSIS – PROCESS MAP

Barach P, Johnson J. Understanding the complexity of redesigning care around the clinical microsystem. Qual Saf
Health Care. 2006;15 Suppl 1:i10-6.



ROOT CAUSE ANALYSIS – DRIVER DIAGRAM

What changes will lead to 
an improvement?

Drivers can be thought of 
as the actions needed to 
tackle the root causes of 
the quality problem. 
• Primary drivers directly 

influence the aim
• Secondary drivers are 

required for primary 
drivers to be successful.



QUALITY IMPROVEMENT INTERVENTION 



INTERVENTION HIERARCHY

Institute for Safe Medication Practices, 1999



QUALITY IMPROVEMENT & VARIATION

• Common Cause Variation: This type of variation is produced by random variation, inherent to the process itself.
• For example, your daily commute time will vary by 10 minutes based on the weather conditions, traffic that day or the 

number of red lights you encountered.
• This type of variation is said to be ‘stable’ and has a spread that can be anticipated.

• Special Cause Variation: This type of variation is seen due to identifiable causes that are outside the core work processes.
• For example, if there was a big accident on your route to work, or your bike had a flat and you needed to take the bus.
• A process with special cause variation is said to be an ‘unstable process’.

James C. Manufacturing’s prescription for improving healthcare quality. Hosp Top. 2005;83(1):2-8. https://www.ncbi.nlm.nih.gov/pubmed/16092632.

https://www.ncbi.nlm.nih.gov/pubmed/16092632


QUALITY IMPROVEMENT & VARIATION

• Stable Process
• The process is stable but suboptimal, then the process (system) itself needs to be adapted or changed.

• Unstable Process 
• There is something happened that is making the process different in a good or bad way, then this needs to be 

investigated to determine the appropriate response through QI methodology

James C. Manufacturing’s prescription for improving healthcare quality. Hosp Top. 2005;83(1):2-8. https://www.ncbi.nlm.nih.gov/pubmed/16092632.

https://www.ncbi.nlm.nih.gov/pubmed/16092632


PDSA METHEDOLOGY

Identify Problem & Aim

Measurement of collected data

Using QI diagnostic tools

Continuous quality improvement

Langley GL, et al. The Improvement Guide: A Practical Approach to Enhancing 
Organizational Performance (2nd edition). San Francisco: Jossey-Bass Publishers; 2009.

http://www.ihi.org/resources/Pages/Publications/ImprovementGuidePracticalApproachEnhancingOrganizationalPerformance.aspx


PDSA METHEDOLOGY

Langley GL, et al. The Improvement Guide: A Practical Approach to Enhancing 
Organizational Performance (2nd edition). San Francisco: Jossey-Bass Publishers; 2009.

http://www.ihi.org/resources/Pages/Publications/ImprovementGuidePracticalApproachEnhancingOrganizationalPerformance.aspx


QUALITY IMPROVEMENT RESULTS 



RUN CHARTS

Purpose
•To visualize data on process performance
•To determine if the changes tested resulted in an 
improvement in the process

Provost L, Murray S. The Health Care Data Guide: Learning from Data for Improvement . San Francisco: Jossey-Bass; 2011.

•To determine if the gains made by the improvement are sustained
•To allow for better data analysis



RUN CHARTS



RUN CHARTS – PROBABILITY BASED RULES

Provost L, Murray S. The Health Care Data Guide: Learning from Data for Improvement . San 
Francisco: Jossey-Bass; 2011.

Perla R, Provost L, Murray S. The run chart: a simple analytical tool for learning from 
variation in healthcare processes. BMJ Qual Saf. 2011;20(1):46-
51. https://www.ncbi.nlm.nih.gov/pubmed/21228075.

https://www.ncbi.nlm.nih.gov/pubmed/21228075


RUN CHARTS – CONSIDERATIONS 

Perla RJ, Provost LP, Murray SK. Sampling considerations for health care improvement. Quality Management in Healthcare. 2014 Oct 1;23(4):268-79.

Sample Size Baseline



RUN CHARTS – CONSIDERATIONS 

Median Recalculation Stratification



SPC (SHEWHART) CHARTS

How to Select the Chart :

● Selection of a measure and a statistic to be plotted

● A method of data collection: observation, measurement, and sampling procedures

● A strategy for determining subgroups of measurements (including subgroup size and
frequency)

● Selection of the appropriate Shewhart chart

● Criteria for identifying a signal of a special cause

Provost LP, Murray S. The health care data guide: learning from data for improvement. John Wiley & Sons; 2011 Dec 6.



SPC (SHEWHART) CHARTS

Provost LP, Murray S. The health care data guide: learning from data for improvement. John Wiley & Sons; 2011 Dec 6.

Type 1 error < 5% approximately  



SPC (SHEWHART) CHARTS

Provost LP, Murray S. The health care data guide: learning from data for improvement. John Wiley & Sons; 2011 Dec 6.



SPC (SHEWHART) CHARTS

Provost LP, Murray S. The health care data guide: learning from data for improvement. John Wiley & Sons; 2011 Dec 6.

Types of Data
• Classification data (attribute data)
• Count data (attribute data)
• Continuous data (variable data)



SPC (SHEWHART) CHARTS

Provost LP, Murray S. The health care data guide: learning from data for improvement. John Wiley & Sons; 2011 Dec 6.



SPC (SHEWHART) CHARTS

Taher et al. AEI Tool 2020 
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