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What is electronic feedback? 

Audit and feedback (A&F) defined as the provision 
of clinical performance summaries to healthcare 
providers and organisations 

e-A&F can be defined as the utilisation of 
interactive computer interfaces to provide clinical 
performance summaries to healthcare professionals 

Tuti et al. 2017 



"Audit and Feedback" 
"Clinical Intelligence" 

"Performance Measurement" 
"Quality Indicators" 

"Dashboards" 
"Population Health Analytics" 

"Learning Health System" 

What is electronic feedback? 





•  7 RCTs 
•  Only 2 studies used theory to design feedback 
•  "The effects of e-A&F were found to be highly 

variable." 
•  Similar conclusions to Cochrane reviews: 2002, 

2006, 2012 



Theory may help! But which one…? 

Control Theory 
Gardner et al. (2010) Social Science & 
Medicine. 

Feedback Intervention Theory 
Kluger & DeNisi (1996). Psychol Bull. 
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How to use CP-FIT  
•  42 hypotheses can be used as:  

–  Design recommendations for feedback 
–  Testable hypotheses for quant researchers 

•  E.g. feedback is more effective when… 
–  They show recipients’ current performance in relation to their past 

performance. 
–  They are delivered by a person or organisation perceived to have an 

appropriate level of knowledge or skill. 
–  They are supported by senior managers. 

•  Codebook can be used by qualitative researchers to 
code interviews, focus groups, or observations 

•  Good for process evaluations to explain why feedback 
may or may not be effective 
–  Highlight weak points in an interventions’ logic model  
–  Barriers and facilitators to its use (i.e. its variables) 
–  E.g. PINCER case study… on following slides 
 

 
 



Background 
Theory: CP-FIT 
Electronic feedback examples 
PINGR 
Conclusion 



A case study: PINCER 
•  Reference: Cresswell et al. Trials. (2012) 
•  Setting: Primary care (England); Medication safety. 
•  Effectiveness: Effective at reducing proportions of patients at risk of 

medication safety errors in a randomised controlled trial. 
•  Description of intervention:  

–  Pharmacists allocated to GP practices for three days per week.  
–  Educational session at beginning. 
–  Population-level feedback and lists of patients at risk of medication 

safety errors to the GP practices (e.g. patients with asthma 
prescribed beta-blockers) 

–  Verbally and in written form.  
–  Pharmacists used root cause analysis techniques to identify 

potential causes of errors, and helped practices make changes to 
patients’ medication. 
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“All GPs and their teams recognized that prescribing errors were an 
important and potentially preventable problem.” 
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“GPs felt it was difficult to comment [on potential medication safety 
errors] without knowing the identity of the patients and their history.” 
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“There was a widely held belief that a pharmacist-centered 
intervention was a credible solution. ‘I think pharmacists are 
obviously much, much better informed than we are' (GP)" 
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“The busy practice environment meant that there were often 
conflicting priorities within practices. ‘I think they’ve got so many 
priorities … PINCER …[is] possibly not top of the list.’ (Pharmacist)” 
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“Pharmacists in all PINCER intervention practices were highly valued 
and given the authority to address many of the issues themselves… 
PINCER pharmacists may be viewed as ‘change agents'".  
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Overall: All essential feedback cycle processes are 
successful. Thus PINCER was effective. 



A case study: The Prescribing, Information and 
Communication System (PICS)  

•  Reference: Redwood et al. BMC Med Inf. Decis Mak. (2013) 
•  Setting: Secondary care hospital (England); Prescribing. 
•  Effectiveness: Ineffective at reducing the number of prescription and 

laboratory alerts ignored by junior doctors in a randomised controlled 
trial. 

•  Description of intervention:  
–  Clinical performance data were collected from a Clinical Decision 

Support System (CDSS) embedded in an electronic health record. 
–  The CDSS alerted users when medication was prescribed that 

contravened local guidelines, or when a patient’s laboratory test 
results required attention. Alerts could be actioned or ignored.  

–  The proportion of ignored alerts per month was fed back to junior 
doctors in a web-based dashboard using tables and graphical 
charts.  

–  Email reminders with a link to the dashboard were sent every 
week. 
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““Decisions to put patients on drugs isn’t really down to us anyway. I wouldn’t say ‘start a patient on 
laxatives or painkillers’, but then other than emergency treatment I never really start a patient on 
drugs by my own means. I will always go through a senior doctor… So are you looking at the right 
cohort as to who makes the decisions?” (Individual Interview 3)."  
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“Overnight when I do nights and things flash up and it’s in the relevant directorate (…) then clearly I 
can’t click ‘ignore’ because that is my responsibility so I go and deal with it, whatever that alert 
might be. But during the day, you know if things start flashing up and it’s not my patient…you know 
there’s a lot of patients in this hospital. I’m not going to respond to everything…”(Individual 
Interview 5)” 
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“Overnight when I do nights and things flash up and it’s in the relevant directorate (…) then clearly I 
can’t click ‘ignore’ because that is my responsibility so I go and deal with it, whatever that alert 
might be. But during the day, you know if things start flashing up and it’s not my patient…you know 
there’s a lot of patients in this hospital. I’m not going to respond to everything…”(Individual 
Interview 5)” 
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“Doctors’ priorities change in emergencies, and they are less likely to sign off alerts” 
“Military patients have a set pain protocol which involves (…) prescribing a number of opioids. So 
every time that I put somebody on this pain protocol, I get a red alert saying ‘multiple opioid drugs 
prescribed, are sure you want to proceed?’, so I tick yes but obviously then on the dashboard I will 
get a negative mark if you like.” (Individual Interview 6)” 
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Overall: Acceptance and Intention feedback processes were all weakened, 
with the Behaviour process completely failing. Thus PICS was ineffective. 



Persistent gaps in (e-A&F) knowledge 

Found during systematic review for CP-FIT: 
 
•  What do we mean by good usability? 

•  How do we implement action planning? 

•  How do we promote organisational level behaviour? 

à I developed the The Performance Improvement plaN 
GeneratoR (PINGR) to try and address these. 
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USABILITY INSPECTION 

USABILITY TESTING 

FIELD TESTING 

Borycki et al. 2013 
MRC 2008 
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Software experts 
Cognitive Walkthrough 
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GPs 
Task analysis 
Eye tracking 
Interviews 

USABILITY INSPECTION 
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FIELD TESTING 
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Selected GP practices 
Interviews 
Web analytics 

USABILITY INSPECTION 

USABILITY TESTING 

FIELD TESTING 





[…]	EHR	 EHR	 EHR	 EHR	

48	GP	Practices	+	1	Hospital	

Practice-level	
Performance	

Decision	
Support	

Web	Interface	

+	

GP	Practices	

Salford	Clinical	Commissioning	Group	

250k	popln.	

Calculate	
quality	
indicator	

Derive	patient-
level	actions		
(≠	numerator)	

Infer	
organistional	

actions	

Rank	and	
prioritise	
actions		

SQL server database 

Salford	Integrated	Record		

Define	
eligible	

population	

PINGR data flows 
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"I think it’s a really, really exciting programme in 
terms of so easy to use… it just seems to be 
much more user friendly with lots of really 
relevant information and guidance as well." 
Nurse, practice B, follow-up interview 
 



Facilitating and inhibiting factors? 
Relative advantage vs Resource match 

 

"To be honest with you, the main thing is we're so 
busy at the moment, we've not got a lot of time 
even for the stuff we're doing on a day to day 
basis. And part of that is because of staff shortages 
due to being under capacity in terms of doctors and 
also doctor illness recently as well, and lots of calls 
on our time. So I'd say that's one of the main 
reasons [for not using PINGR]" 
 
GP, practice C, follow-up interview 

Predictors 
Organisation / team 
Feedback display 
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"I'm actually trying to improve prevalence.  
So, I thought the blood pressure one was 
particularly good on that. So, I've gone 
through all the blood pressure indicator and 
I've got [name] now inviting the ones that 
we've targeted on here, we've invited them in 
probably most of them the 24 hour.  So, yeah, 
so I found that really useful." 
 
GP, practice E, follow-up interview 
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"So my slight thing say with adding that [CKD 
staging] code, I don’t want to over-complicate 
things when we’re so pushed for time.  I know 
that’s really good to have the proper code on, 
but does that really benefit anyone? Do you 
know what I mean?" 
 
GP, practice F, first interview 
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"It’s really, really good… I think that it’s the next 
step beyond what we’ve had so far in terms of the 
software. So, you know, QOF, sort of, got us very 
processed, didn’t it, but what it didn’t really do 
was actually drive up the quality because it 
wasn’t actually helping us to take the next, kind 
of, step. And I do find it, I do find it useful to be 
prompted about, you know dosage changes or 
whatever it might be." 
 
GP, practice A, baseline interview  
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"Of all the patients the CKD ones tend to be the 
hardest to get their blood pressure within the goals 
and they’re usually under renal and they’re usually 
under optimum therapy anyway." 
 
Nurse, practice 8, second interview 



The PINGR project is ongoing 
 

•  Finalising field test paper with updated data (~2 years) 

– more robust estimates on impacts 

•  Roll out across Greater Manchester (population ~2m) 

•  Focus on specific disease areas 

•  COPD, late effects of cancer 

•  Feedback directly to patients 
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Conclusion 
•  e-A&F is A&F with interactive computer 

interfaces  
•  It's variably effective 
•  Reviewed theory 
•  In particular CP-FIT 
•  Examples of how to evaluate e-A&F using CP-

FIT – PINCER, PICS 
•  Examples of how to design e-A&F - PINGR  



“After	careful	analysis	of	these	charts,	graphs,	and	metrics,		
I	have	been	able	to	effectively	and	efficiently	improve	the	care	of	

my	patients”	

Thank you 

Benjamin.Brown@manchester.ac.uk	
	


