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= Aim to Iincrease our understanding of how interventions

achieve effects, by assessing:

— Quality of implementation, causal mechanisms, and contextual
factors associated with outcome variation

= Often use qualitative research methods
— Interviews, focus groups, observations
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What's the bigger picture?
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Optimizing A&F

Leading Change

= The challenge Is to understand and optimize A&F interventions

=  We suggest the mechanism through which A&F brings about change
can be quantified

= The mechanism can be studied by harnessing data that are

routinely collected as a by-product of using digital interventions in
real-life
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Optimizing Digital Health Informatics
Interventions Through Unobtrusive
Quantitative Process Evaluations

Wouter T. GUDE"', Sabine N. VAN DER VEERP", Nicolette F. DE KEIZER®,
Enrico COIERA® and Niels PEEK"
* Department of Medical Informatics, Academic Medical Center, University of
Amsterdam, Amsterdam, The Netherlands
®Health eResearch Centre, Institute of Population Health, University of Manchester,
Manchester, United Kingdom
“Centre for Health Informatics, Australian Institute of Health Innovation, Macquarie
University, Sydney, Australia

Abstract. Health informatics interventions such as clinical decision support (CDS)
and audit and feedback (A&F) are variably effective at improving care because the
underlying mechanisms through which these interventions bring about change are
poorly understood. This limits our possibilities to design better interventions.
Process evaluations can be used to improve this understanding by assessing
fidelity and quality of implementation, clarifying causal mechanisms, and
identifying contextual factors associated with variation in outcomes. Coiera
describes the intervention process as a series of stages extending from interactions

tes omteomest the “infarmation valne chain™ Howesver mact nrmeece puvalnnatione
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The information value chain Feedback

Leading Change

: Information Decision Care process Outcome
Interaction :
received changed altered changed

e There are fewer events as we move down the chain but
each event becomes increasingly more useful

Coiera 2015: Guide to Health Informatics 3rd Ed.
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Example: clinical decision support

’ Information Decision Care process Outcome

Interaction received changed altered changed

A GP prescribing non-selective beta blockers in a patient with asthmais
alerted by a CDS system that this may cause exacerbations.
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The information value chain

Example: clinical decision support

Interaction
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. Information Decision Care process Outcome

received changed altered changed

A GP prescribing non-selective beta blockers in a patient with asthmais

alerted by a CDS systemthat this may cause exacerbations. When the GP

notices the alert...
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Example: clinical decision support

: Information Decision Care process Outcome
Interaction :
received changed altered changed

A GP prescribing non-selective beta blockers in a patient with asthmais
alerted by a CDS systemthat this may cause exacerbations. When the GP

noticesthe alert and decides to cancel the prescription...
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Example: clinical decision support

: Information Decision Care process Outcome
Interaction :
received changed altered changed

A GP prescribing non-selective beta blockers in a patient with asthmais
alerted by a CDS systemthat this may cause exacerbations. When the GP
notices the alert and decides to cancel the prescription this will affect the
patient’smedicationregimen...
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Example: clinical decision support

: Information Decision Care process Outcome
Interaction :
received changed altered changed

A GP prescribing non-selective beta blockers in a patient with asthmais
alerted by a CDS systemthat this may cause exacerbations. When the GP
notices the alert and decides to cancel the prescription this will affect the
patient’s medicationregimen and can reduce the risk of asthma
exacerbations.
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Information Decision Care process Outcome

Interaction received changed altered changed

* RCTs often already report the final stages (one or both)
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The information value chain Feedback
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. Information Decision Care process Outcome
Interaction .
received changed altered changed

* RCTs often already report the final stages (one or both)

* Earlierstagescould explain the (lack of) eventsin the final stagesi.e.the
interventions’ observed effectiveness
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. Information Decision Care process Outcome
Interaction .
received changed altered changed

* RCTs often already report the final stages (one or both)

* Earlierstagescould explain the (lack of) eventsin the final stagesi.e.the

interventions’ observed effectiveness

* Assessing howsuccessin one stage actuallytranslatesinto good results

at the next stage is of key importance
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CARDSS

e

Example Cardiac Rehabilitation Clinic

Start date trial: 01-05-2013

Available reports Period
< Feedback report 1 01-05-2013 - 25-09-2013
& Feedback report 2 01-05-2013 - 21-01-2014

Quality
improvement plan

9.

N A WN =

Process indicators

Patients for whom all needs assessment data are collected concerning physical functioning
Patients for whom all needs assessment data are collected concerning psychological functioning
Patients for whom all needs assessment data are collected concerning social functioning
Patients for whom all needs assessment data are collected concerning cardiovascular risk factors
Patients for whom all needs assessment data are collected concerning lifestyle factors

Patients who are offered a CR programme tailored to their needs

Patients who finish their CR programme: education programme

Patients who finish their CR programme: exercise therapy

Patients who finish their CR programme: relaxation and stress management training

10. Patients who finish their CR programme: lifestyle change therapy
11. Patients whose rehabilitation goals are evaluated after CR
12. Patients whose cardiovascular risk factors are evaluated after CR

Outcome indicators

13. Patients who successfully resume work

14. Patients who quit smoking after CR

15. Patients who meet the physical activity norm: exercise norm

1 Patiante who maat thae abveircal activity narmae fit e

69%
59%
82%
87%
89%
55%
T7%
4%
39%
76%
N/A

N/A

60%
33%
88%
EOL

Select as target
for improvement?

Q20000000
JO00 OROROOOORR

3OO0
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Interaction Information Decision Process Outcome

614 indicator values
5o feedback were flagged as

379 indicator values No indicators
were targeted with

an action

31 actions were
completed

showed significant
improvement

sessions below the
benchmark

Significant loss of events down the chain! *
Question: what drives clinicians to act upon feedback? **

* Gude et al. Implement Sci 2016 Effect of a web-based audit and ** Gude et al. BMJQual Saf 2016 How does audit and feedback
feedback intervention with outreachvisitson the clinical performance  influence intentions of health professionalsto improve practice? A
of multidisciplinary teams: a cluster-randomized trial in cardiac laboratory experimentand field study in cardiac rehabilitation.

rehabilitation.
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ORIGINAL RESEARCH

How does audit and feedback
influence intentions of health
professionals to improve practice?
A laboratory experiment and field
study in cardiac rehabilitation

Wouter T Gude,' Mariétte M van Engen-Verheul,’
Sabine N van der Veer,? Nicolette F de Keizer,' Niels Peek?

ABSTRACT

Objective To identify factors that influence the
intentions of health professionals to improve
their practice when confronted with clinical
performance feedback, which s an essential first
sep in the audit and feedback mechanism
Methods We conducted a theory-driven
laboratory experiment with 41 indiidual
professionals, and a feld study in 18 centres n
the context of a cluster-randomised tnal of
electronic audit and feedback in cardiac
rehabilitation. Feedback reports were provided
through 2 web-based application, and included
performance scores and benchmark comparisons
(high, intermediate or low performance) for a set
of nrocess and cetenme indicators From each

However, there was substantial vanation in these
intentions, because professionals disagreed with
benchmarks, deemed improvement unfeasible or
did not consider the indicator an essential aspect
of care quality. These phenomena impede
intentions to mprove practice, and are thus likely
to dilute the effects of audit and feedbadk
nterventions

Trial registration number NTR3251, pre-results.

INTRODUCTION

Healthcare organisations increasingly
adopt audit and feedback (A&F) strat-
egies to monitor and improve their
quality of care.”” A&F interventions
nrovide  health nmofessionals wirh  an




Analysis of the information valu
chain canreveal obstructionsin
the specific parts of the process
and explain variations in observed
effects

This increases our underStQﬁ'ding of health
informatics interventions, andgyjdes topics
for furtherinvestigation (e.g. qualitative)
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