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consequence of antimicrobial use, and
there is a clear relation between use and
emergence of resistance at both the
individual and population levels.

Consumption of antibiotics correlates
with the frequency of resistance at
country level, as evidenced by data from
the European Surveillance of
Antimicrobial Consumption (ESAC-Net)
and European Antimicrobial Resistance
Surveillance Network (EARS-Net) 6 0

van de Sande-Bruinsma N et al. Antimicrobial
drug use and resistance in Europe. Emerging
Infectious Diseases, 2008, 14(11):1722-30

The evolving threat of
antimicrobial resistance

Options for action

Gottesman BS et al. Impact of
quinolone restriction Clin infect Dis
2009; 49:8691 75
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Interventions to improve antibiotic prescribing practices for
hospital inpatients (Review)
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Feducing these pressures by the judicious administration
of these drugs should facilitate a refurn of susceptible bae-
terta or, at least, prevent or slow the pace of the emergence
of drug-resistant strams (4,5). Furthermore, Clostridium
difficile—associated dizrrhea (CDAD) is a hospital-
zcquired infection associated with use of antimicrobial
dmgs (6-8) and reducing the ncidences of CDAD 15 an
additional potential benefit of improving hospital antimi-
crobial drug prescribing.

Implementing and monitoring mterventions to optimize
prescribmg of antimicrobial drugs place a burden on hos-
pital resources and their efficacies need to be confinmed
(#). We have conducted a systematic review of interven-
tions to improve antimicrobial drg—preseribing practices
for hospital inpatients using the methods of the Cochrane
Effective Practice and Organmization of Care Growp to
a: alidity (10). In this stady, our primary ohjective
w evaluate the mpact of infervenhions on rednecing the
incidence of colonization with or infection caused by

i izl d path or CDAD. In addi-
tion to the usual threats to the validity of nterventions to
change health care, infection control mferventions are par-
ticularly prone to regression to the mean (I1). This refers
to the natural tendency of extreme observations to retun
towards the average (mean) over time. An epidemic or out-
break 15 2 sequence of unusually large mumber of cases of
ifaction, so that the natwal history of an epidemic 1s to
increase, peak, and then decrease. Consequently, regres-
sion to the mean 15 always a threat to the vahdity of eval-
uations of unplamned mterventions that are inthiated
response to an outbreak

Methods

The full protocol 1s available in the Cochrane Library
(18). We searched Medline, EMBASE, the Cocloane data-
base, and the Effective Practice and Orgamsation of Care
specialized register for studies from Jemuary 1, 1980, to
November 30, 2003, relating to preseribing of antimicrobial
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Implications for Practice

0 O Tehidence supports the theory
that limiting the use of specific
antimicrobial drugs will reduce the
prevalences of resistant gram-
negative bacteria and CDAD.

For gram positive bacteria, there is
a lack of evidence rather than
evidence of no effect. 6 6
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The Acute Care Environment

I D T P =

Misuse of antibiotics in hospitals drives development of antibiotic
resistance.

Large proportion of inpatients receive an antibiotic up to 50% of all
antibiotic use can be inappropriate.

Misuse of antibiotics can increase colonised or infected with antibiotic-
resistant bacteria (MRSA, VRE, GNB) as well as C.difficile

Prudent use of antibiotics can prevent the emergence and selection of
antibiotic-resistant bacteria.

Decreasing antibiotic use shown to result in lower incidence of CDI
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Antibiotic use In Acute Care

Report on Point Prevalence Survey of Antimicrobial
Prescribing in European Hospitals 2009 ESAC-3:

80% of inpatients were treated with antibiotics
AThe proportion for treating HAl was 35%

100 T

75

Parcentage of hospital acquired infection
&
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Figure 17 Proportion of Hospital acquired infections
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Multifaceted strategies can address and decrease
antibiotic resistance in hospitals

Prudent use of antibiotics can prevent the emergence and selection of antibiotic-
resistant bacteria Decreasing antibiotic use has been shown to result in decreasing

incidence of Clostridium difficile infections

Antibiotic prescribing practices and decreasing antibiotic resistance can be
addressed through multifaceted strategies including:

A Use of ongoing education

A Use of evidence-based hospital antibiotic guidelines and
policies

A Restrictive measures and consultations from infectious
disease physicians, microbiologists and pharmacists
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Antibiotic stewardship in Acute Care

A marriage of infection control and antibiotic management
Selection of antibiotics that does the least collateral damage
Appropriate de-escalation when culture results are available.
Optimise clinical outcomes

Minimise unintended consequences of toxicity/emergence of
resistance/selection of pathogenic organisms e.g. Clostridium difficile

Essential part of patient safety Delitt et al. Clin Inf Dis. 2007; 44:159-177
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Antibiotic stewardship in Acute Care

A A marriage of infection control and antibiotic management

A Selection of antibiotics that does the least collateral damage

A Appropriate de-escalation when culture results are available.

A Optimise clinical outcomes

A Minimise unintended consequences of toxicity/emergence of
resistance/selection of pathogenic organisms e.g. Clostridium difficile

A Essential part of patient safety Delitt et al. Clin Inf Dis. 2007; 44:159-177

However....

A 30-40% of patients do not receive care according to evidence

A 1/3 of patients in acute care receive antibiotics

A Significant proportion of antibiotic prescribing in acute setting is sub-optimal

A Hand hygiene compliance rarely exceeds 40%

A Staff adherence to best practice needs to be improved

A How can we do better?
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Now consi der é

A Any gaps in evidence base and stewardship
programmes?

A How can we do better?
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Consi der é.

1. The role of behavioural interventions to improve and
support best practice in antimicrobial prescribing.

2. The evidence base for behavioural change
strategies

3. The role of care bundles, particularly within multi-
modal strategies and the opportunities and
limitations

4. The potential for greater broad multi-disciplinary
Involvement in antibiotic stewardship will be
considered, particularly to address prescribing
principles, patient safety and sustained quality
Improvement in clinical care.

5. The importance of monitoring potential unintended
consequences of interventions
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1.The role of behavioural
Interventions to improve
and support best practice
In antimicrobial
prescribing.
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Prescri bing 0s a ober

A Antibiotic prescribing is complex
A A social process
A Under influence of many determinants

A Collateral impact not tangible at prescriber/patient
level

A Expertise required but not universally used
A Principles need reinforcing/sharing
A Prescribing etiquette
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A Guidelines and policy developed to help decision making
A These provide knowledge and awareness

BUTEé.

They may not shift attitudes and change practice

A The goal should be to make prudent prescribing the default and
routine practice

A Do we need to investigate habitual behaviour as a first step to
changing it?
A dindlines not guidelines Gabbay ,Le May 2004 BMJ 329

Recognise Factors affecting behaviour :
A Personal, Social, Environmental
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Policies and
guidelines are
not enol

J Carthey et al BMJ 2011; 343

BM]

BM.J 2011;343:d5283 doi: 10.1136/bm].d5283 Page 1 of 5

-
ANALYSIS

Breaking the rules: understanding non-compliance
with policies and guidelines

Healthcare organisations use policies and guidelines to standardise and clarify care and improve
efficiency, productivity, and safety. But Jane Carthey and colleagues are concerned that their
burgeoning number makes it impossible to distinguish the essential from the irrelevant and is affecting
compliance

Jane Carthey human factors consultant', Susannah Walker anaesthetic registrar®, Vashist Deelchand
research associate?, Charles Vincent professor of clinical safety research?, William Harrop Griffiths
consultant anaesthetist®

'Imperial Colleae London. London. UK: *Department of Biosuraerv and Technoloav. Imperial Colleae London: *Department of Anaesthesia. Imoerial
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A Behavioral interventions: Developing systems that address
human factors (decision aids, desired action is the default,
habits and patterns used in design, process clearly specified,
takes advantage of pathways).

Rear R 2006 HSR 41.4,1677-89,
Pronovost et al HSR 41:4 1599-1617

A Nudge -R Thaler and C Sunstein

Pronovost-0 6 cr i t i c al i
for doctors was not being presented
in a format that is easy for the brain

to retrieve I n c¢cri
A BehaviouralEconomi ¢cs é
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A Behavioral interventions: Developing systems that address
human factors (decision aids, desired action is the default,
habits and patterns used in design, process clearly specified,
takes advantage of pathways).

Rear R 2006 HSR 41.4,1677-89,
Pronovost et al HSR 41:4 1599-1617

In 2010, lva Vlaev and Dominic King co-authored the

Pronovost-0 ocr 1 t MINDSPACE report, jointly published by the Cabinet Office and

. Institute for Government. With Paul Dolan (LSE), Michael \’f”—. H(“t-fi-‘.‘_
for dOCtorS was not belng Hallsworth and David Halpem (IfG), the report explores how — ) o)
. . behaviour change theory can help meet current policy T —y "
N a format that IS easy fo challenges such as smoking and obesity. The MINDSPACE "‘rﬁkv ol Eeq)
framework is now being used extensively across Government. < |_1”,T [ —r
to retrieve Gome o orgy)
=3 SEFaTS) A >
A Behavioural Ec o n o mi A
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Wh a tmissing?

A Necessary to understand
Journal of the factors that influence

J ntiiach Chemather 010, 65 2275-2277 Antimicrobial prescribing behaviour and
doi10.1093/jac/dkq357 Advance Access publication 16 September 2010 Chemotherupy L.
decisions

Antibiotic stewardship programmes—what’s missing? A Address human factors
Esmita Charani**, Jonathan Cooke? and Alison Holmes?
A Adopt a whole-system
"Centre for Infection Prevention and Management, Imperial College, London W12 OHS, UK; *University Hospital of South Manchester h t t
NHS Foundation Trust, Wythenshawe Hospital and Manchester Academic Health Sdence Centre, Manchester M23 LT, UK ap p r O aC O S u p p O r

“Corresponding outhor. Talk +44-203-313-1553; R £44-208-383-3235; E-mait echarani@impenalacuk

Inappropriate antibiotic use and antibiotic resistance are now major global issues. Antimicrobial stewardship O ptl m al p rescrl bl n g
programmes are increasingly being used to optimize antibiotic prescribing in acute care. The central tenet of

these programmes tends to be policy and guidelines aimed at prescribers. However, rules and guidelines .

alone may not be sufficient to bring about effective and sustainable optimization of practice. Best practice C h O I Ces .

needs to be positively reinforced by an erwironment that focilitotes and supports optimal prescribing

choices, ie a ‘choice architecture’ that makes prudent antibiotic prescribing the path of least resistance. To A . .
Supporting choice

architecture.

make prudent antibiotic management an integral part of the behaviour of all healthcare professionals and
to bring about quality improvement it is necessary to adopt a whole-system approach. To do this it is necessary
first to understand the factors that influence antibiotic manogement and prescribing.

Keywords: antibiotics, choice architecture, prescribing

. . : , Charani et al JAC 2010
Deci si on architectur eé.
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2.The evidence base for
behavioural change
strategies
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A Behaviour change a key element of optimising antibiotic prescribing
A Systematic reviews to date do not assess behaviour change

A An expanded approach to systematic review methodology developed
I Inclusion of both qualitative and quantitative literature (1999-2009)
(E. Charani et al CID 2011)
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A Behaviour change a key element of optimising antibiotic prescribing
A Systematic reviews to date do not assess behaviour change

A An expanded approach to systematic review methodology developed
I Inclusion of both qualitative and quantitative literature (1999-2009)
(E. Charani et al CID 2011)

I Expanding and Integrating Quality Criteria for Systematic Review of Multiple
Study Designs within Healthcare: The ICROMS Tool: it builds on criteria
established in the literature:

A The Cochrane Risk of Bias Tool for randomised controlled trials:

A The EPOC (Effective Practice and Organisation of Care) criteria for
controlled and non-controlled before-and-after and controlled and non-
controlled interrupted time series;

A Epidemiology studies (Gordis 2000) for prospective cohort studies;

A CASP (Critical Appraisal Skills Program) for qualitative studies
(Edwards, Drumright, Secci, Sevdalis, & Holmes, under review)
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MAJOR ARTICLE

Behavior Change Strategies to Influence
Antimicrobial Prescribing in Acute Care:
A Systematic Review

Esmita Charani, Rachel Edwards,' Nick Sewdalis? Banos Alexandrou® Beanor Sibley.? David Mullett*

Bryony Dean Frankiin% and Alison Holmes!

"The National Centre for hfiection Prenention and Management, *Department of Sugery and Cancer and Cenire for Patient Safiety and Service Oualty,
Impesial Colege London, Shoeperdent Coroultan, <0v Foser Inteligence, “Cenme for Medcaton Satety and Senvee Ousity, Impesal College
Hisaitane Natonal Heath Sanvice Tust, and he School of Phamacy, University of London, Pramecy Department, Charing Cmss Hespital, London,
Uniitedd Kingdem

Background. Antimicrobial use in acute care is widely reported to be suboptimal. Inappropriate use of
antimicrobials i a major contributing factor to the emergence of multidrug resistance and health care-associated
infection. Addressing prescribing behavior is a key component of antimicrobial stewardship.

Methods. We performed a novel systematic review of both qualitative and quantitative literature on
antimicrobial prescribing behavior in acute care. We assessed the extent to which behavioral sciences and social
marketing were used and whether this could be related to the effectiveness of reported cutcomes. MEDLINE,
Excerpta Medica Database (EMBASE), Applied Social Sciences Index and Abstracts (ASSIA), Business Source
Complete, The Cochrane Library, Psychinfo, Database of Abstracts of Reviews of Effectiveness (DARE) and Health
Management Information Consortium (HMIC) were searched for studies undertaken during the period January
1999—April 2011 and published in English.

Results  Fiwe qualitative and 5 quantitative studies met the quality criteria Qualitative studies highlight the
predominant influence of social norms, attitudes, and beliefs on antimicrobial prescribing behavior. Cruantitative

studies reporting interventions to optimize antimicrobial prescribing behavior do not use theoretical science or
primary research to inform the design and choice of the interventions deployed.

Conclusions. Despite qualitative evidence demonstrating the impact of behaviorl determinants and social
norms on prescribing, these influences are not given due consideration in the design and evaluation of
interventions. Toensure abetter understanding of prescribing behaviors and to improve the quality of interventions
and research in this area, the incorporation and application of behavioral sciences supported by appropriate
multidisciplinary collaboration is recommended.

Up to one-thind of all hospitalized patients receive anti-
microbials, [1, 2] and studies show that 25%—68% of
hospital antimicrobial prescribing is suboptimal [3, 4].
Unequivocal evidence links inappropriate and exc essive
use of antimicrobials with an increase in the incidence

PFocaivad 3 March 01 1; acooptad 7 Juna 2011
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of Clostridiurn diffidle-asociated disease [5] and selection
of bacteria exhibiting antimicrobial resistance (AR), such
as methicillin-resistant Staphylwoccus aurews and ex-
tended-spectmum Plactamases [5-7|. The problem of AR
is further complicated by multidmg-resistant pathogens
against which most antimicrobials are ineffective, with
little prospect of new antimicrobiak coming into the
market [8]. Suboptimal prescribing can abo lead to
other unintended consequences of ineffective anti-
microbial therapy, including delayed administration
and subtherapeutic dosing, which can contribute to
treatment failure.

In an effort to improve the quality of antimicmobial
prescribing in acute care, antimicrobial stewardship
(AS) initiatives have been recommended [9, 10]. AS

Behavior Change Strategies in Antimicrobial Presribing « CID 201155 (1 October) » 651

Charani E et al Behavior Change Strategies
to Influence Antibiotic Prescribing in Acute
Care: A Systematic Review. CID, October
2011;53(7):6511 662
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Findings..

A Interventions to optimize antimicrobial prescribing
behaviour are of poor quality and are not based on
robust theoretical science.

A Behaviour and social science research is underutilized
In the development of antimicrobial prescribing
Interventions.

A Qualitative evidence highlights the influence of social
norms, attitudes, and beliefs on antimicrobial prescribing
behaviour

A When designing and evaluating interventions in
antimicrobial prescribing, these influences on
prescribing are generally not considered.
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A These findings stress the need for multidisciplinary
research to investigate the utilization of behavioural
and social sciences to assess prescribing behaviour
and set standards.

A The lack of this approach may be a contributing
factor to the challenges that beset interventions
aiming to influence prescribing behaviour and
optimize antimicrobial prescribing.
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Need a different approach to interventions?

A Work with healthcare professionals to improve the choice
environment

A Environment of shared knowledge

A Recommended Elements of an Intervention to Target Behavioural
Change in Antibx Prescribing

Hecommendation Descriptor

Conduct primary research Engage in multidisciplinary primary research. Include expertise from social and behavioral sci
ences [41] to identify the key behavioral determinants of antimicrobial prescribing in the target

audience in whom a change in behavior is desired.

Tailor interventions |se data from primary research to identify key behavioral determinants and tallor interventions to
(1) address identified barriers and (2) enhance the facilitators of the desired behavior change.

Evaluate intervention outcomes Evaluate the effectiveness of interventions to bring about prescribing behavior change.

Address sustainability Monitor the long-term adoption and implementation of the intervention and recognize the im-

portance of building sustainability into the intervention model.

Charani et al CID 2011
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Findings echoed in IPC

Psychological and social marketing

frameworks are applied in qualitative

studies, but rarely in intervention
studies

Experiential and habitual nature of
IPC behaviours: cannot be

addressed as rational processes by

interventions

Need to take into account social
and cultural factors that affect
behaviour in the design,
Implementation and reporting of
Interventions

Need to target the intervention to
segmented groups of HCWs

Review I

Optimisation of infection prevention and control in acute @+k
health care by use of behaviour change: a systematic review

Ruchel Edwards Esmita Charani, Nick Sewdalis, Banos Alscandrou, Bleanor Sitdey David Mullatt, Heatber PLovedioy Lydia N Dsurmight, Alison Halmes

Changes in the behaviour of health-care workers (HCW's) are required to improve adherence to infection prevention s
and control (IPC) guidelines. Despite heavy investment in strategies to change behaviour, effectiveness has not been ™
adequately assessed. We did 2 systematic review to assess the effectiveness and sustainability of interventions b
«change IPC behaviour and assessed exploratory literature for barriers to and fadilitators of behaviour change. 21 studies
published from 1999 to 2011 met our inclusion criteria: seven intervention studies and 14 exploratory studies. Of the
intervention studies none explicitly incorporated psychological theory and only two contained elements of socia
marketing in the design, although five addressed sustainability. All elicited behaviour change, reduction in infection
risk, or both. The exploratory studies identified social and cultural factors that affect the IPC behaviour of HOWs. To |
improve the standard of research and broaden the evidence base, we recommend that quality criteria are added to 5
existing systematic review guidelines to enable the inchision of qualitative research and to ensure robust design,
implementation, and reporting of interventions.

Edwards R et al. Optimisation of infection prevention
and control in acute health care by behaviour
change: a systematic review. TLID 2012 Feb16
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3.The role of care bundles,
particularly within multi-
modal strategies- and
opportunities and limitations
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T h e ' care bunc

Antimicrobial
Agents

A Shift to principles..
A Keep simple..

A Include bring in
expertisecée

A Opportunities to share
principles across

- V4

professionse

International Journal of Antimicrobial Agents 30 (2007) 2

wwiw.ischemo.org
Review
The missing care bundle: antibiotic prescribing in hospitals
Fiona J. Cooke ®®* Alison H. Holmes®

2 Department of Infectious Diseases and Immunology, Hammersmith Hospitals NHS Trust, Imperial College, Du Cane Road, London W12 0HS, UK
® Wellcome Trust Sanger Institute, The Wellcome Trust Genome Campus, Hinxton, Cambridge CB10 1SA, UK

Received 21 March 2007; accepted 21 March 2007

Abstract

gnoses in order to

The care bundle involves grouping together key clements of care for procedures and the management of specific di
provide a systematic method to improve and monitor the delivery of clinical care processes. In short, care bundles aim to ensure that all
patients consistently receive the best care or treatment, all of the time. This approach has been successfully applied to the management of
various conditions, particularly in the critical care setting. The Institute for Healthcare Improvement’s “100 K lives campaign’ consisted of six
care bundles, three of which have addressed preventing hospital-acquired infection. The UK Department of Health's delivery programme to
reduce healthcare-associated infections (HCAIS). including methicillin-resistant Staphylococcus aureus (MRSA). includes six *high-impact
interventions’, which are care bundles to reduce HCAls. However. we suggest that one key intervention is missing. and consider this intervention

"






