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Abstract 
 
The COVID-19 pandemic has required health systems to change much faster than normal. 
Many staff have experienced training in quality improvement and patient safety methods 
which can be used to support the design of new systems and to accelerate learning about 
new and adapted practices. This article sets out the principles of quality improvement and 
patient safety science, applying them in a selection of approaches, methods and tools which 
may be useful in crisis situations such as the current pandemic. The article also makes 
reference to several resources which may be of use to those keen to advance their 
knowledge.  
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Introduction 
 
Healthcare quality improvement (QI) involves designing, implementing and learning about 
the system changes necessary to respond to the dynamic health needs of a population.  
 
While QI is usually carried out electively there is no reason why the mindset, concepts and 
tools of improvement and safety science cannot be applied to acute or emergency 
situations. The goal of improvement activity in a crisis setting must be to ensure and 
improve best possible patient outcomes in systems under acute strain, while at the same 
time placing a minimal, or no, additional burden on stretched healthcare staff. Emergency 
situations reveal new problems requiring new solutions that may, or may not, work as 
imagined. Improvement science favours the generation of good ideas before testing, 
refining and evaluating them for a particular context. 
 
Patient safety science has many interventions developed for use in emergency and crisis 
situations and recognises that success comes from adapting to varying conditions1. In the 
knowledge that safety emerges from people acting together in complex and moving 
systems, safety science sets out to act wisely by enhancing teamwork and utilising non-
technical skills such as communication, risk management and resilience.  
 
These two fields work together to implement improvement and safety in changing 
scenarios. Below are some examples of key approaches and tools that teams may find 
useful to achieve the best for patients and staff during the COVID-19 Pandemic. The nature 
of this crisis demands new ways of working at an alarming pace. QI can help us learn faster 
but still be efficient and evidence based in decision making. It also facilitates us to fail 
better, learning safely, at small scale and at lower cost about the ideas that do not work. It is 
likely that professional bodies will increasingly recognise that although quality and safety 
remain at the forefront of intention they may be compromised, and the usual ways of 
developing practice norms will need to be adapted.  
 
 
Improvement Science 
 
Improvement Science is based on theories, such as those articulated by W. Edwards 
Deming, that help to identify the levers of improvement including the nature of systems, the 
psychology of change, an understanding of variation in processes and their measurement 
and how new knowledge is discovered2. These theories can be used to view and analyse a 
system or problem, seeing how work really happens and understanding the beliefs of all 
involved before considering ways to improve.  
 
Rapid learning cycles (RLC) 
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This approach is at the heart of all improvement work. Even in crisis situations it is 
important to be clear on the purpose for any improvement effort and on the existing 
structures and processes at play in a system. When the goal is clear a method, such as the 
Model for Improvement3 (Fig.1), can be used to structure an approach by refining an aim, 
selecting measures and generating change ideas. Iterative Plan-Do-Study-Act (PDSA) cycles 
are then used to carry out small tests of change that help to validate or augment the 
intervention.  
 
In rapid learning cycles the goal is to learn quickly with the least possible interruption to 
clinical work. This can be facilitated by focusing on a short period e.g. test an idea 
somewhere in the system for  30-60 minutes, observe and gather some data, then 
immediately give feedback on its feasibility before planning next steps. Once a change is 
considered viable then quick wide-scale testing can be done, followed by spread to other 
areas if considered beneficial. There are some examples of rapid learning cycles in Box 2. 
Look for ways to integrate RLCs into daily work that is already happening such as using data 
that is already collected or learning from routine huddles or handovers.  
 
Critical to the success of RLCs is the use of measurement. The Model for Improvement 
challenges us to identify objective measures that are used to support any belief that a 
change is leading to an improvement. These measures can include the desired outcome (e.g. 
reduction in workplace acquired infection) as well as the structures (e.g. availability of 
appropriate Personal Protective Equipment - PPE) and the processes (e.g. correct donning 
and doffing of PPE) that influence it. It is important to maintain awareness of the natural 
variation that occurs when a parameter is repeatedly measured and to guard against 
erroneously interpreting random signals as evidence of improvement. As with other aspects 
of RLCs there are trade-offs between the burden of effective measurement and the need to 
support the degree of belief that an improvement is real. There are measurement 
approaches that balance these demands, including run charts which can be easily set up 
using paper or basic IT applications. Run charts record data over time and with the addition 
of a median line allow the application of simple rules to visually interpret the validity of 
observations.  
 
In addition to measurement there are several key tools that help with RLCs, a selection of 
which are included in Box 1. The links at bottom of the Box 1. provide further guidance on 
these and other tools as well as more detailed information on measurement for 
improvement.  
                             
 
 

Box 1: Quality Improvement tools that help generate ideas and guide efforts 

Process mapping Captures the sequence of steps in a process in a flow 
diagram to support shared understanding and identify 
improvement opportunities. It allows us to see how work is 
being done and then designing how it could be done to 
achieve better outcomes.  

Fishbone Diagram also 

known as a cause and effect 

Displays the various inputs that effect a particular 
outcome. These are usually explored under the following 
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diagram headings; Materials, Methods, Equipment, Environment, 
and People, and can be used to analyse the process. 

5 Whys  Directs good questioning by recognising that the first 
explanation is rarely the right one. This approach can be 
used as issues are identified with the above tools.  

Driver Diagram A strategic tool that works by breaking down a goals critical 
factors and actions and identifying supporting activities and 
providing a theory of change. 

These and other QI tools are available at : 
QI Toolkit, Health Service 
Executive, Ireland 

www.hse.ie/eng/about/who/qid/nationalsafetyprogrammes/national-
quality-improvement-toolkit.html 

Institute for Healthcare 
Improvement (IHI) 

www.ihi.org/resources/Pages/Tools/Quality-Improvement-Essentials-
Toolkit.aspx  

East London NHS Foundation 
Trust 

https://qi.elft.nhs.uk/resources/improvement-tools/  

Quality Improvement Zone, 
Turas, NHS Education Scotland 

https://learn.nes.nhs.scot/1262/quality-improvement-zone/qi-tools  

 

 
 

Figure 1: Model for Improvement2  
 

Box 2: Examples of rapid learning cycles 
 
It is likely these RLCs would make use of many additional PDSA cycles to test small changes and 
continue beyond the steps described below. All scenarios could take place over a few days. 
 
These examples are not step by step guides as each individual project gives rise to their own cycles 
depending on the learning from each preceding PDSA.  

http://www.hse.ie/eng/about/who/qid/nationalsafetyprogrammes/national-quality-improvement-toolkit.html
http://www.hse.ie/eng/about/who/qid/nationalsafetyprogrammes/national-quality-improvement-toolkit.html
http://www.ihi.org/resources/Pages/Tools/Quality-Improvement-Essentials-Toolkit.aspx
http://www.ihi.org/resources/Pages/Tools/Quality-Improvement-Essentials-Toolkit.aspx
https://qi.elft.nhs.uk/resources/improvement-tools/
https://learn.nes.nhs.scot/1262/quality-improvement-zone/qi-tools
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In the ICU – increased utilisation of nursing staff with limited ICU experience 

 Aim - Reorganise provision of care in ICU to meet demand  

 Measures - Safety experience at handover, nurse interviews, safety outcomes 

 Change ideas - Use experienced nurses to supervise inexperienced ICU staff  
PDSA1 – Team of ICU staff plan redesign of ICU care based on need to  
                 provide for increased numbers of patients while providing safe, effective    
                 care and supporting staff. Key tasks identified, supervision ratio   
                 suggested. Test by discussing with other staff. 
PDSA2 –  Checklists suggested for new staff and supervisors   
PDSA3 –  Checklists updated and re-tested 
PDSA4 –  Question of which ratio is correct for experienced nurse supervision, 2:1  
                 or 3:1. Decision made to observe what 2:1 supervision experience is like  
                 over 1 hour with feedback collected from all staff involved.  
PDSA5 –  Suggestion that for most patients 2:1 is manageable but some     
                 patient groups more challenging. Observe a further 1 hour specifically in  
                 identified patient groups 

 
In Training – Improving personal protective equipment (PPE) training 

 Aim -All staff can safely and efficiently use and remove PPE 

 Measure – Survey of trainers and trainees and observation of PPE use 

 Change ideas – video and in person training (with social distancing) 
              PDSA1 - With experts (infection control/microbiology) identify critical steps and       
                             problems with PPE use. Review some training videos and choose best   
                             features. Test within expert group.  
              PDSA2 - Use learning to develop training and test on 1 person, 3 people then 5. 
              PDSA3 - Decide what elements of training can be put into video before attending     
                             PPE practice. Test video on 1, 3 and 5 persons and adapt from feedback.  
              PDSA4 - Test on group of 20 and adapt from feedback. Use widely and monitor.  
 
In Communication – Roll out of a triage & testing decision line 

 Aim - To design and implement risk based remote decision phoneline 

 Measures – comparison with expert decision making, user experience 

 Change ideas – Develop and refine decision algorithms  
PDSA1 – With expert guidance develop an algorithm to assist non-medically trained staff  
                to answer specific queries. Test pathways with colleagues. 
PDSA2 – Develop mock caller scenarios and play out with staff. Some issues identified for  
                non-algorithm questions. Algorithm updated. 
PDSA3 – Test algorithms with real callers and medical expert back-up. Some non- 
                algorithm issues remain. Decision to measure frequency of non-algorithm   
                questions with real patient testing and expert back up. Suggestions that 1:10  
                callers requires expert help. 
PDSA4 -  Test using 1 medical expert with 8 non-medical staff per call shift.  
 

Behavioural Science 
 
All improvement requires individuals and groups to change their behaviour. There are 
several resources to help to move behaviour in a desired direction. 
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Improvers are familiar with the concept of “making it easy to do the right thing” and the 
importance of motivation by winning “hearts and minds. The Fogg Behavior Model (fig.2) 
recognises these elements and highlights the importance of using prompts appropriately to 
help remind and encourage people to act in the intended way and emphasising that good 
design (being easy to do) reduces the amount of motivation and prompting required. The 
combination of these elements is needed to design new systems that ensure critical 
behaviours such hand washing or Personal Protective Equipment (PPE) use are reliably 
adopted.

 
 

Figure 2: Fogg Behavior Model (Tiny Habits: The Small Changes That Change Everything, BJ Fogg, 2019) 

Another excellent behavioural science resource is the Institute for Healthcare Improvement 
(IHI) Psychology of Change Framework white paper4. This document recognises that all 
change requires power (agency) to make behavioural choices and courage to act. It also 
considers five domains of practice needed to achieve and sustain change including the 
distribution of power and need for co-design and co-production. In crisis situations these 
features may need to adapt, however where possible improvement is still more likely to be 
successful and sustained if it is conceived and delivered in partnership.  
Finally, a new document from the Economic and Social Research Institute (ESRI) in Ireland is 
rich in evidence-based ideas on how to achieve the public and organisational behaviour 
changes needed to tackle the COVID-19 pandemic5. Behavioural topics include hand 
washing, face touching, social isolation, public spirited behaviour, tackling undesirable 
behaviours, crisis communication and risk perception.  
Crisis Standards of Care (CSC) 

QI is built on the clarity of knowing what quality is. In a crisis situation it may not be possible 
to meet the quality standards of normal times so ethical and operational guidance is 
required to adapt to new scenarios. The concept of Crisis Standards of Care is an example of 
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how to apply a set of principles to help create a situational definition of quality6. These 
principles include fairness, duty to care, duty to steward resources, transparency, 
consistency, proportionality and accountability. Addressing issues such as the stewarding of 
resources may direct new QI efforts to avoid the rationing of critical care or other scarce 
interventions through improved preparation, conservation, substitution, adaption or the re-
use of existing facilities7.    

 

Patient Safety Science 
 
Patient safety science is also drawn from a broad base of theories that are increasingly 
being integrated in approaches such as the Systems Engineering Initiative for Patient Safety 
(SEIPS) model8. The SEIPS model recognises that safety emerges from the multiple 
interactions between people, tasks and physical environments as well as organisational 
characteristics and cultures. Below are some specific examples of interventions drawn from 
safety science which are most effective when part of a system of safety.  
 
 
Teamwork and Human Factors 
 
Modern healthcare is a team sport and many practitioners have experience of working over 
long periods in effective teams to deliver complex services. Crisis situations however see 
new teams being created and having to perform to a high standard in a short time. This asks 
us to identify the critical and teachable skills needed for healthcare teams to work 
effectively. Based on work from the military and aviation, Crisis Resource Management 
(CRM) is proposed as a means of training teams for high performance and there many 
excellent healthcare specific resources and programmes available9 10 11. The goals of CRM 
are, within a team setting, to ensure clarity around role and leadership while focusing on 
essential non-technical skills such as communication, shared situation awareness and the 
creation of psychological safety (the confidence and security to speak up).  
 
 
Huddles 
 
Huddles utilise many of the behaviours highlighted above in the setting of brief (<15min) 
team meetings. These meetings review performance, create shared situation awareness and 
anticipate problems in the time period before the next huddle. Essential to the huddle is the 
idea of a flattened hierarchy where the opinion of everyone present is equally valued, heard 
and used to problem solve and mitigate potential harm12. In crisis situations huddles help 
teams to stay connected and allow for issues to be shared openly and discussed, so that 
future challenges can be identified, and interventions planned in anticipation of them 
happening. 
 
After Action Review (AAR) 
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Also builds on good team behaviours by providing a structured means to learn from any 
event. AAR uses a 4-question model13 to create a shared model of a situation which can be 
used to draw lessons from. The four questions which should be answered by all team 
members, again with a flattened hierarchy, are: 
 

1. What did we expect was going to happen? 
2. What happened? 
3. Why was there a difference? 
4. What can we learn or do differently? 

 
AAR can be used for small tasks as well as events with positive outcomes to ensure learning.  
 
 
Conclusion 
 
 
“Perfection is the enemy of the good when it comes to emergency management. Speed 
trumps perfection. And the problem in society we have at the moment is everyone is 
afraid of making a mistake. Everyone is afraid of the consequence of error, but the 
greatest error is not to move, the greatest error is to be paralyzed by the fear of 
failure.” 
 

    Dr Mike Ryan, Executive Director, WHO Health Emergencies Programme, discussing the 
need for prompt international action to the COVID-19 Crisis on March 13th 2020.  
 
 
The above quote highlights the need for action in the current crisis. The COVID-19 pandemic 
creates a new paradigm where the old rules of engagement are no longer valid. Many 
healthcare staff have experience of QI and patient safety training which can now be used to 
respond to new challenges. This selection of ideas shows how QI and patient safety thinking 
can support good choices and decisions, in a timely way, when designing and implementing 
new patterns of work, particularly at the team, ward, community service and hospital level.  
 
Finally, there is a real need to look after ourselves and each other at this time, not only 
physically but also psychologically and emotionally. Quality and safety are characteristics of 
goodness and highlighting, sharing and celebrating good practice is important to bolster 
personal and team resilience.  Now, more than ever, we must treat each other with 
kindness and respect so that we can care for many as possible in the time ahead. 
 
 
 
Acknowledgements: 
I would like to thank Dr Peter Lachman, Dr David Vaughan, Dr Fiona McElligott and  
Mr Michael Carton for their contributions and feedback. 

 



U
N

CO
RRE

CTE
D

 M
A
N

U
SC

RIP
T

 9 

                                                      
1
 Hollnagel E, Wears RL, Braithwaite J. From Safety-I to Safety-II: A White Paper. The Resilient Health Care Net: 

Published simultaneously by the University of Southern Denmark, University of Florida, USA, and Macquarie 
University, Australia. 
 
2 Deming, W. E. (2000). The new economics: For industry, government, education (2nd ed.). Cambridge, Mass.: 

MIT Press. 
 
3
 Langley GL, Moen R, Nolan KM, Nolan TW, Norman CL, Provost LP. The Improvement Guide: A Practical 

Approach to Enhancing Organizational Performance (2nd Edition). San Francisco, California, USA: Jossey-Bass 
Publishers; 2009 

4  Hilton K, Anderson A. IHI Psychology of Change Framework to Advance and Sustain Improvement. IHI White 

Paper. Boston, Massachusetts: Institute for Healthcare Improvement; 2018. 

5
 Lunn P, Belton C, Lavin C et al. Using behavioural science to help fight the coronavirus. Working Paper No 

656, March 2020. https://www.esri.ie/system/files/publications/WP656.pdf  

6
 Institute of Medicine. 2009. Guidance for establishing crisis standards of care for use in disaster situation: A     

letter report. Washington, DC: The National Academies Press. https://doi.org/10.17226/12749.  

7
 Hick, J. L., D. Hanfling, M. K. Wynia et al. 2020. Duty to Plan: Health Care, Crisis Standards of Care, and Novel 

Coronavirus SARS-CoV-2. NAM Perspectives.Discussion paper. National Academy of Medicine. Washington, 
DC. https://doi.org/10.31478/202003b 
 
8 Carayon P, Wooldridge A, Hoonakker P, Hundt AS, Kelly MM. SEIPS 3.0: Human-centered design of the 

patient journey for patient safety. Appl Ergon. 2020;84:103033.  
 
9
 Brindley PG, Cardinal P. Optimizing Crisis Resource Management to Improve Patient Safety and Team 

Performance. A handbook for all acute care health professionals, May 15th, 2017.  
Free download at http://www.royalcollege.ca/rcsite/ppi/educational-resources-e  

10
 Rural Perioperative Team Training Program. Teamwork and Crisis Resource Management (CRM). Principles 

Published by the State of Queensland (Queensland Health), October 2018 
https://clinicalexcellence.qld.gov.au/sites/default/files/2018-12/RPTTP%20CRM%20Principles.pdf  

11
 Teamstepps 2.0. US Agency for Healthcare Research and Quality  (AHRQ)  

www.ahrq.gov/teamstepps/instructor/index.html  
 
12

 Ryan S, Ward M, Vaughan D, et al. Do safety briefings improve patient safety in the acute hospital setting? A 
systematic review. J Adv Nurs. 2019;75(10):2085–2098.  
 
13

 Walker J, Andrews S, Grewcock D, Halligan A. Life in the slow lane: making hospitals safer, slowly but 
surely. J R Soc Med. 2012;105(7):283–287. 
 
 
 

Top Tips 

https://www.esri.ie/system/files/publications/WP656.pdf
https://doi.org/10.31478/202003b
http://www.royalcollege.ca/rcsite/ppi/educational-resources-e
https://clinicalexcellence.qld.gov.au/sites/default/files/2018-12/RPTTP%20CRM%20Principles.pdf
http://www.ahrq.gov/teamstepps/instructor/index.html


U
N

CO
RRE

CTE
D

 M
A
N

U
SC

RIP
T

 10 

                                                                                                                                                                     
 

 The mindset, concepts and tools of improvement and safety science 
can all be used in crisis situations such as the current COVID-19 
pandemic. 

 

 Selecting good ideas and learning through small tests of change in real 
world settings while causing minimal disruption to critical work, can 
support good decision making when resources are stretched. 
 

 Training healthcare teams in key non-technical skills such as shared 
situation awareness and communication to learn and adapt to 
dynamic situations improves safety and effectiveness.  

 

 


