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Novel, hybrid sciences  

Implementation   

Science 

Scientific approach to the prevention, 

avoidance and amelioration of adverse 

outcomes or injuries to patients stemming 

from the healthcare process 

Scientific study of methods to promote the 

uptake of research findings into routine 

healthcare in clinical, organisational or policy 

contexts  

Patient  

Safety Science 

…20  

years 

…10  

years 



Do we have a problem? If yes, how big?  



Headline figure:  

 

1 in 10 hospital inpatients 

suffers  

an adverse event whilst in 

hospital 
 



What’s causing it?  

Vincent et al, BMJ 

1998;316:1154 

Lawton et al, BMJ Qual Safe 

2012;21:369-80 



Developing understanding & theory 

Van Beuzekom et al. Br J Anaesth 

2010;105:52-9 

• Latent risks  

 

• Small errors or problems that 

accumulate  

 

• Not all adverse events are the results 

of human errors; not all human errors 

lead to adverse events  

 

• ‘High reliability’ organisations  

 

• ‘Work as imagined vs. as done’ 

 

• Safety I vs. Safety II  

 

Etc etc… 



What can we do to address it?  

STRONGLY ENCOURAGED 

INTERVENTIONS: 

 

• Preop & anaesthesia checklists  

• Bundles to prevent CLABSI 

• Interventions to reduce use of 

urinary catheters  

• Bundles to prevent ventilator 

associated pneumonia    

• Hand hygiene  

• ‘Do Not Use’ list of risky 

abbreviations  

• Bundles to reduce pressure 

ulcers  

• Real time US for central line 

placement  

• VTE prophylaxis   

March 2013 







The first study (2009)  

• Major complication rate 

decreased 36% 

 

• Mortality decreased 47% 

 

• Post-op infection decreased 

48% 



Within weeks of the publication in England… 

• National policy 

 

• All hospitals were asked to 

implement the checklist 

within 12 months   

 

• Rate of implementation to 

be checked via audits and 

reported by risk-managers 

 

• Hospitals+specialities urged 

to adapt it to their needs  



Further RCT evidence  



Largest study to date (2014)  

Pre-checklist (N=109,341)    

 

30-day mortality = 0.71% 

Complications risk = 3.86%  

Post-checklist (N=106,370)   

 

30-day mortality = 0.65% 

Complications risk = 3.82%  



Pre-checklist (N=109,341)    

 

30-day mortality = 0.71% 

Complications risk = 3.86%  

Post-checklist (N=106,370)   

 

30-day mortality = 0.65% 

Complications risk = 3.82%  

“The likely reason for the failure 

 …is that it was not actually used” 

Largest study to date (2014)  



Large variations in checklist use  



Some poor local implementation 

“It just appeared…” 

“Our chief exec 

had a bee in their 

bonnet and it was  

‘no you will do 

this’…” 
“It was sth they were  

just doing one day” 

“There was no discussion 

or introduction or 

anything. Typical.” 



Behavioural causes of surgical never events 

Kwaan et al. Arch Surg 2006;141:353-8  



Intervention: skills training + coaching+ 
standardisation – do we do this routinely…?  

18% decrease in observed mortality (vs 7% in controls) 

(2006-08; 74 vs 34 VA hospitals; N=182,409) 

 

Substantial training programme 

 2 months preparation 

 Capacity development: 1 day on-site team training session – incl 

skills, telephone coaching/F-UP for 1 year  

October  

2010 



Surgical simulation: implementation gap 

CONCLUSIONS 

 

1. Cost-effectiveness 

studies  

2. Clinical outcome 

studies  

3. Scaled 

implementation of 

evidenced 

interventions  

Stefanidis et al, Ann Surg, 2015;261:846-53 



Some food for thought  

- Patient safety science is yet to achieve its full potential impact  

 

- This is partly because the science is yet to move from efficacy 

to effectiveness studies  

Safety intervention efficacy: 

 

Can a patient safety intervention work? 

Safety intervention effectiveness: 

 

Does a patient safety intervention work? 



Two parallel universes?  

• Intention to maximise 

intervention efficacy  

 

• Careful selection of patients  

 

• Specialised+trained staff & 

researchers implementing & 

measuring   

  

• Research funds  

 

• Intention to achieve 

sustainable delivery 

 

• Widespread adoption  

  

• Generalist practitioners, often 

no further training, no ad hoc 

measurement      

  

• Service delivery funds 

(limited) 

Research Health services  



From evidence to practice  



From evidence to practice  

David Bates et al, 2003; JAMIA 

“Across most domains in medicine, practice 
has lagged behind knowledge by at least 

several years” 



Time lag between research and practice 

17 YEARS 

Slote Morris et al, J R Soc Med 2011;104:510-20 



Does a patient safety intervention 
actually work for me, at my 
hospital, with my staff & my 

patients…? 

It may have worked in a RCT, but 

here’s the tricky question…. 



Dissecting effectiveness (i)  

Does an intervention actually work…? 

Intervention as 
designed by the 
researcher vs. as 

delivered in 
practice 

 
 

Fidelity vs. 
adaptation 

tension  



Does an intervention actually work…? 

Multiple 
intervention 
components 

 
 
 
 

Patient safety = 
‘complex 

interventions’ 

Dissecting effectiveness (ii)  



Does an intervention actually work…? 

For WHOM,  
HOW EXACTLY, in 
what CONTEXTS, 

with what 
UNINTENDED 

CONSEQUENCES
? 
 
 
 

Dissecting effectiveness (iii)  



Key point: effectiveness ≠ efficacy  

Does an intervention actually work…? 

Intervention as 
designed by the 
researcher vs. as 

delivered in 
practice 

 
 

Fidelity vs. 
adaptation 

tension  

For WHOM,  
HOW EXACTLY, in 
what CONTEXTS, 

with what 
UNINTENDED 

CONSEQUENCES
? 
 
 
 

Multiple 
intervention 
components 

 
 
 
 

Patient safety = 
‘complex 

interventions’ 



Example: Fidelity tensions in the ‘real’ world  

With high fidelity  
 

As intended  
 

To ensure effect & 
causal attribution  

Adapted to need  
 

As applicable  
 

To ensure 
sustainability 

Training 
intervention 

implementation 

Castro et al, Ann Rev Clin Psychol 2010;6:213-39 

Developers &  

evaluators  
Implementors 





Closing the gap: Implementation science   

Implementation science supports innovative approaches to identifying, 

understanding, and overcoming barriers to the adoption, 

adaptation, integration, scale-up and sustainability of evidence-

based interventions, tools, policies, and guidelines 

 
NIH, 2015 

 



New-ish science, gathering pace   
 



‘Hybrid’ randomised trial (and other) designs  

Curran et al, Med Care 2012;50:217-26 – Schliep et al, Evid Based Commun Assess Interv 2017;11:82-98 



Implementation 

outcome  
Definition  

Acceptability  
Perception amongst stakeholders new intervention is 

agreeable  

Adoption  Intention to apply or application of new intervention  

Appropriateness  
Perceived relevance of intervention to a setting, 

audience, or problem  

Feasibility  Extent to which an intervention can be applied  

Fidelity  
Extent to which an intervention gets applied as 

originally designed / intended  

Implementation 

costs 

Costs of the delivery strategy, including the costs of 

the intervention itself  

Coverage  
Extend to which eligible patients/population actually 

receive intervention  

Sustainability  
Extent to which a new intervention becomes routinely 

available / is maintained post-introduction  



Example: Hybrid II design: T1 diabetes RCT 

Amiel et al. BMJ Open 2019;in press [clinical effectiveness arm] – Soukup et al. BMJ Open 2019; in press [implementation arm] 



HARPdoc sample measures (1-5 scales) 

Weiner et al, Implement Sci 2017;12:108 

Outcome Items  

Acceptability 

 
How far do you agree that the HARPdoc course 

is acceptable (agreeable and satisfactory) in 

helping you manage hypoglycaemia? 

 

1. HARPdoc meets my approval 

2. HARPdoc is appealing to me 

3. I like HARPdoc 

4. I welcome HARPdoc 

Appropriateness  

 
How far do you agree that the HARPdoc course 

is appropriate (relevant, fit or compatible) in 

helping you manage hypoglycaemia? 

 

 

1. HARPdoc seems fitting 

2. HARPdoc seems suitable 

3. HARPdoc seems applicable 

4. HARPdoc seems like a good match 

Feasibility  

 
How far do you agree that the HARPdoc course 

is feasible (can be successfully used or carried 

out) in helping you manage hypoglycaemia? 

1. HARPdoc seems implementable 

2. HARPdoc seems possible 

3. HARPdoc seems doable 

4. HARPdoc seems easy to use 



Example: Hybrid III design: WHO checklist 
implementation in Benin  

• Theory: Consolidated Framework for Implementation Research (CFIR) 

• Intervention: tailored 3 day MDT training; adapted from Madagascar  

• Timeline: longitudinal, Jan 2016 to May 2018; evaluation 3M and 12-18M 

post-intervention 

• Sites & context: 36 hospitals trained; 17 part of the evaluation    

• Outcomes: implementation outcomes, WHOBARS (behavioural fidelity), 

safety surveys and focus groups (qualitative assessment) – no patient level 

outcomes  

• Stakeholders: from MoH to frontline providers  

• Summary findings:  

1. WHO checklist implementation can be improved  

2. The improvement is sustainable over time  

3. Scalable implementation strategy (across countries)  

4. CFIR offers a practical evaluation framework 
 

White et al. Br J Surg 2019;106(2):e91-102 

White et al. BMJ Global Health 2018;3(6):e001104  



Implementation 
methodology research 

• Development & 

validation of innovative 

research design 

guideline  

 

• To facilitate 

implementation aspects 

within applied health 

research 

Hull et al. Implement Sci 2019;under 

review 



Available here: www.kingsimprovementscience.org 



4th Global Ministerial Patient Safety Summit  

To reduce the 2nd Translational Gap by supporting implementation 

and sustainable scale-up of patient safety interventions of known 

efficacy/effectiveness at national and global level  

Declaration point 11  
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Reflections – for discussion 

- Producing more ‘can work’ research in patient safety is not an efficient 

investment; focus on ‘does work’ research instead     

 

- Clinical research is discovering implementation science to embed 

evidenced interventions – patient safety research needs to follow  

 

- Implementation parameters need to become primary outcomes of 

safety intervention evaluations  

- Fidelity, acceptability, cost and context assessment, etc    

 

- Significant opportunities for collaborative work at the interface of 

patient safety and implementation sciences! 
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