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Introduction

This chapter provides an overview of why and how antimicrobial 
resistance (AMR) is being tackled through antimicrobial stewardship 
(AMS) activities in the community. We discuss the relevance of AMR 
to antibiotic prescribing in primary care services and for the health 
professionals who need to engage with AMS activities in order to help 
tackle AMR. We provide an overview of types of community-level 
interventions which have been trialled to help promote more prudent 
use of antibiotics and the evidence behind these. We highlight inter-
ventions which currently look to have the most potential and consider 
how to assess the cost–effectiveness of such interventions. Lastly we 
assess the challenges to implementing policy on AMS activities at the 
community-level.

Background

To avoid the increasing burden of AMR, all countries need to imple-
ment effective AMS strategies in order to tackle the overuse and misuse 
of antibiotics. Within the European Union (EU), all antibiotics for 
systemic use are only available through a prescription written by a 
qualified health professional. The vast majority of these prescriptions 
are issued in primary care, rather than secondary or tertiary settings. 
Across England three quarters of all antibiotics prescribed in 2015 
through the National Health Service (NHS) were prescribed for patients 
seen in a general practice (74%) (Public Health England, 2016). This 
was followed by hospital inpatients (11%), hospital outpatients (7%), 
patients seen in dental practices (5%), and patients in other community 
settings (3%). Therefore, it is important that AMS strategies focus on 
community settings and target the relevant stakeholders providing and 
accessing community-based care.
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Primary care doctors, or general practitioners (GPs), are the focus of 
the primary care literature since they are the most frequent prescribers of 
antibiotics. Nurse practitioners and pharmacists working in community 
settings also have an important role. In the past 10 years, the role of 
nurses has expanded to include prescribing in a number of countries 
and is on the policy agenda in many more (Ball et al., 2009; Hurlock- 
Chorostecki et al., 2014). Nurse prescribing has been introduced to 
better utilize the skills and knowledge of health professionals, allow 
more efficient access to medications and to help reduce the workload 
of doctors (Courtenay et al., 2014). In the UK, the numbers of nurses 
qualified to prescribe has steadily increased over the last 5 years and 
around 31 000 nurses now have the same prescribing capability as 
doctors (Courtenay et al., 2014). Pharmacists in the UK are also able to 
register as independent prescribers, usually specializing in prescribing for 
a particular health condition; for example, diabetes. It is more common 
for pharmacists to work in secondary care settings, rather than primary. 
Lastly, dentists are overlooked as prescribers of antibiotics due to the 
relatively small number of antibiotics prescriptions they give relative 
to their general practice colleagues. More recently, attention has been 
paid to dentistry with efforts to promote AMS strategies that encourage 
more prudent prescribing (Faculty of General Dental Practice, 2016).

Patients presenting in primary care with respiratory, urinary, skin, 
or tooth infections account for the majority of antibiotic prescrip-
tions. Of these, most antibiotics are prescribed for acute respiratory 
tract infections (RTIs) (Goossens et al., 2005; Gulliford et al., 2014a; 
Shapiro et al., 2014). While antibiotics are effective for some RTIs (e.g. 
community-acquired bacterial pneumonia), the bulk of acute RTIs are 
self-limiting, as most are of viral origin. Empirical studies have shown 
that infections such as RTIs and sore throats benefit very little from 
antibiotics, which often reduce the duration of the symptomatic phase 
by only a few hours (Smith et al., 2014; Spinks et al., 2013). As such, 
there is a need to reduce the number of prescriptions for these types 
of, often viral, infections and empower patients to self-manage their 
symptoms. For other infections, such as urinary tract infections (UTIs) 
or skin infections, antibiotics may offer more benefit for patients (Albert 
et al., 2004; Yue et al., 2016). With these presentations, the aim of AMS 
strategies may not be to reduce antibiotic prescriptions but rather to 
encourage narrow-spectrum over broad-spectrum antibiotic use and 
first-line use where appropriate (Vellinga et al., 2016).
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When considering how best to implement AMS, it is important to 
identify the specific behaviours being carried out by stakeholders in order 
to target them and encourage change. Health professional behaviour 
is most often focused on the act of prescribing an antibiotic. Within 
primary care, this behaviour usually involves a single health professional 
who assesses the patient and issues the prescription. This is opposed 
to secondary care, where a team of health professionals may provide a 
prescription with various actors undertaking different parts of a longer 
process (Charani et al., 2013). As mentioned before, changing prescribing 
behaviour can prevent prescription as a whole or involve a change in 
the prescription type, dose, or duration of treatment.

Once a patient has been given a prescription, they then have to 
use the prescription, collect the antibiotic, and take the antibiotic. 
Collecting the prescription and consuming the antibiotic can be seen 
as two distinct behaviours. However, the latter cannot occur without 
the former. The (self-reported) consumption of antibiotics is the most 
common behaviour measured in patients within randomized trials of 
AMS interventions (Spurling et al., 2017). Alongside antibiotic con-
sumption, it is also important to consider patient behaviour prior to 
accessing health services. This help-seeking behaviour is potentially 
more influential on antibiotic prescribing because, if patients do not 
attend primary care services, they are very unlikely to be able to access 
antibiotics, ultimately decreasing consumption. Many public campaigns 
have focused on help-seeking behaviour by the public when imple-
menting AMS strategies (Huttner et al., 2010; Earnshaw et al., 2009; 
Goossens et al., 2006).

Types of community interventions to tackle AMR and evidence 
for their effectiveness

Interventions to promote AMS may be identified by the stakeholder 
groups they target, such as clinicians, patients, or the public. Several 
multifaceted interventions may target more than one of these groups. The 
following sections discuss interventions with their main target group(s) 
in mind when considering the behaviour change of interest. Trials of 
different interventions are cited as examples of interventions which have 
worked to change antibiotic prescribing behaviour or consumption 
behaviour. A description of intervention types, their likely behavioural 
mechanisms, and evidence for each is presented in Table 3.1.
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Table 3.1 Community behaviour change interventions to target antimicrobial resistance

Intervention type Descriptionª Behavioural mechanisms
Example trials 
or reviews

Clinician-focused interventions

Clinician education To include:
1.  Educational materials for clinicians: 

printed, electronic, or audiovisual materials 
that target the health care professional.

2.  Educational meetings: health care 
professionals attending conferences, 
lectures, training courses, or workshops.

3.  Educational outreach visits: health care 
professionals receiving information from a 
trained professional in their practice setting.

Increases clinician knowledge about 
appropriate antibiotic prescribing.
Interactive sessions can increase motivation 
to change prescribing and increase self-
efficacy in prescribing only when indicated.

Van der Velden 
et al. (2012)

Audit and feedback Any summary of clinical performance of 
health care over a specified time period 
provided to the health care professional.

Allows clinicians to self-monitor prescribing 
behaviour and to evaluate how well their 
prescribing matches guidelines and/or their 
peers. Provides motivation and opportunity 
to change by highlighting discrepancy in 
actual and desired behaviour.

Ivers et al. 
(2012)

Reminders Verbal, written, or electronic information 
intended to prompt a health care professional 
to recall information, to include (computer) 
decision support systems.

An environmental cue, present at the time of 
a prescribing decision, designed to interrupt 
habitual or unconscious processes in clinician 
prescribing decisions and encourage alternative 
action.

Garg et al. 
(2005)
Gulliford et al. 
(2014b)

Financial 
interventions

Targeting the health care professional (as 
an individual or a team) to include financial 
incentives (e.g. fee-for-service) and financial 
penalties (e.g. direct or indirect financial 
penalty for inappropriate behaviour).

Increasing clinician motivation to change 
their prescribing behaviour by incentivizing 
desired behaviour and/or punishing 
undesirable behaviour.

Greene et al. 
(2004)
Martens et al. 
(2006)

Point-of-care tests Equipment for use by health care 
professionals in their practice setting, to be 
used at the time and place of patient care, to 
provide rapid diagnostic information.

Provides additional clinical information 
which may decrease clinician uncertainty 
about diagnosis and/or appropriate 
management for a specific patient. May 
also be used as a communication technique 
to reassure patients that antibiotics are not 
needed.

Cals et al. 
(2009)
Little et al. 
(2013)
Andreeva & 
Melbye, 2013)

Clinician- and patient-focused interventions

Enhanced 
communication 
training

Any resource targeted at the health care 
professional and/or patient that encourages 
discussion about management options to 
include:
1.  clinician-delivered patient educational 

interventions;
2.  improved communication interventions 

(for clinician–patient interaction);
3. shared decision-making.

Encourages explicit discussion about patient 
needs and expectations and the benefits and 
risks of taking antibiotics for the individual 
in order for the clinician to provide patient-
centred care. May increase clinician self-
efficacy in discussing management options 
with patients and may increase patient self-
efficacy in self-managing symptoms.

Altiner et al. 
(2007)
Cals et al. 
(2009)
Little et al. 
(2013)
Butler et al. 
(2012)
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Table 3.1 (cont.)

Intervention type Descriptionª Behavioural mechanisms
Example trials 
or reviews

Patient education 
materials

Educational materials for patients, or 
parents of child patients, designed to give 
new information in printed, electronic, or 
audiovisual form.

Increases patient or parent knowledge about 
the illness, symptoms and appropriate 
management. Likely to provide information 
about risks and benefits of antibiotics for 
specific conditions. May increase self-efficacy 
in self-management of illness.

Francis et al. 
(2009)
Macfarlane 
Holmes & 
Macfarlane 
(1997)

Delayed prescribing 
strategies

Any resource targeted at the health care 
professional and/or patient that encourages 
giving a prescription for a patient to collect 
or use later than the initial consultation if 
symptoms do not improve.

Encourages additional explanation from 
the clinician to increase patient or parent 
knowledge about the illness and appropriate 
management. Can increase patient self-
efficacy to self-care for their illness and 
empower patients to decide how to manage 
their symptoms.

Little et al. 
(2005)
Spiro et al. 
(2006)
De la Poza 
Abad et 
al.(2016)

Public-focused interventions

National 
Campaigns

Any resource targeted at the health care 
professional, patient and/or member of the 
public at the population level employing 
varied use of communication.

Increases knowledge and awareness of 
appropriate antibiotic use and antibiotic 
resistance across several stakeholder groups 
and may decrease motivation to prescribe 
or consume antibiotics for self-limiting 
infections. May increase opportunities for 
people to discuss the use of antibiotics and/or 
provide patients with suggesting of questions 
to ask health care providers.

Huttner et al. 
(2010)
Goossens et al. 
(2006)

aDescriptions of interventions taken from Tonkin-Crine et al., 2017
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Clinician-focused interventions

There are many types of intervention that have been designed to influence 
the antibiotic prescribing behaviour of clinicians. Interventions can take 
the form of a single component (e.g. a guideline) or can be multifaceted, 
combining a number of components which are complementary (e.g. an 
intervention utilizing guidelines, reminders, and audit and feedback).

The provision of clinician education is the basis for the majority of 
interventions. The success of clinical practice guidelines is dependent 
on their implementation (Carlsen et al., 2007). Guidelines are designed 
to improve the standard and consistency of health care and assume a 
knowledge deficit. However, guidelines that improve knowledge alone 
are unlikely to be enough to encourage significant behaviour change 
(NICE, 2007). Outreach visits can support guideline implementation by 
offering clinicians the opportunity to discuss the relevance of guidelines 
to their own patient population and to learn about the experiences of 
their peers. Such interaction can increase clinician motivation to change, 
and increase their confidence in changing their prescribing behaviour, 
which thereby increases self-efficacy. Research has shown that inter-
ventions containing educational meetings can be effective at changing 
clinician prescribing behaviour (van der Velden et al., 2012).

Audit and feedback involves monitoring clinicians’ prescribing prac-
tices and then reporting back to the individual about their prescribing 
patterns. This can be helpful when clinicians underestimate the number 
or type of prescriptions given and can also enable comparisons between 
peers to demonstrate how prescribing could be improved safely. Audit 
and feedback interventions work by increasing motivation to change 
and by allowing clinicians to self-monitor their own prescribing, pro-
viding information which can be used to set clear prescribing goals. A 
Cochrane review found audit and feedback generally led to small but 
potentially important improvements in professional practice. However, 
the effectiveness of audit and feedback appeared to depend on baseline 
performance and how feedback was provided (Ivers et al., 2012).

Interventions may also involve the use of reminders for clinicians, 
often incorporated into computer software used within consultations. 
These systems commonly advise on the recommended treatment for a 
particular patient based on the information that has been entered. Such 
reminders can serve as a cue that interrupts habitual behaviour and 
makes clinicians more conscious of their decision-making process when 
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prescribing. Studies have indicated that computerized decision support 
systems can improve practitioner performance. Specifically, interventions 
using such a system have led to decreases in antibiotic prescriptions for 
RTIs (Garg et al., 2005; Gulliford et al., 2014b; Meeker et al., 2016).

Financial incentives are commonly used to influence clinical practice 
in areas identified as high priority by health organizations. Previous 
trials indicate that financial incentives can reduce antibiotic prescribing; 
however, changes may only be short-term (Greene et al., 2004; Martens 
et al., 2006). In UK general practice, prudent antibiotic prescribing 
practices have been endorsed through the introduction of the Quality 
and Outcomes Framework in 2004 and the Quality Premium in 2015. 
These initiatives enable general practices to obtain additional funding 
by meeting pre-set targets, often reducing all antibiotic prescribing by 
a specific percentage or decreasing the proportion of broad-spectrum 
antibiotic prescribing. Incentives increase motivation to change behav-
iour and may also present opportunities to change when supported with 
other initiatives. The Quality Premium 2015/16 contributed to two 
million fewer antibiotic prescriptions between April and December 2015 
in England, down 7.9% from the previous year (NHS Commissioning 
Board, 2017).

Interventions may also focus on training clinicians to learn or 
develop their existing skills to encourage evidence-based prescribing 
decisions. The use of point-of-care tests (POCTs) in the community 
aims to provide additional clinical information by which a prescribing 
decision can be made more easily. These tests can make a clinician 
more confident in making a diagnosis or prescribing decision which 
increases their self-efficacy in not providing an antibiotic when it is 
not indicated. Commonly, trials have focused on testing C-reactive 
protein (CRP) POCTs and trials have suggested that these are effective 
in reducing antibiotic prescriptions for RTIs (Cals et al., 2009; Little 
et al., 2013; Andreeva & Melbye, 2014). Other studies have included 
the use of procalcitonin and rapid viral diagnostics to help clinicians 
distinguish between minor and more severe infections, although these 
have commonly been trialled in emergency departments (Schuetz et al., 
2012; Doan et al., 2014). The use of POCTs in community health services 
varies across Europe, depending on the availability and reimbursement 
of these tests by health organizations, with tests commonly being used 
in Scandinavian countries where their costs are reimbursed (Dahler-
Eriksen et al., 1997).
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Clinician- and patient-focused interventions

Other skill-based interventions have focused on enhanced commu-
nication training for clinicians. These interventions also consider the 
patient role in the consultation and can include intervention compo-
nents targeted at the patient. Communication training strategies have 
developed through the understanding that clinicians can overestimate 
patient expectations for antibiotics, which can contribute to unnecessary 
prescribing (Butler et al., 1998a; 1998b). Through specific commu-
nication techniques, eliciting patient expectations for treatment and 
concerns about their illness can help a clinician to provide reassurance 
and information about self-care rather than an unnecessary prescription. 
Trials testing interventions that contain communication skills training 
for clinicians, have shown effectiveness in reducing the number of anti-
biotic prescriptions for the treatment of RTIs (Cals et al., 2009; Little 
et al., 2013; Altiner et al., 2007; Butler et al., 2012).

Shared decision-making (SDM) is defined as the process of enabling 
a health professional and patient to make a joint decision about man-
agement based on the best available evidence and the patient’s values 
and preferences (Coxeter et al., 2015). SDM, by definition, is specifically 
designed to target both the clinician and patient. It can involve a variety 
of techniques including discussing options, communicating benefits and 
risks, and checking or clarifying understanding (Makoul & Clayman, 
2006). SDM is a relatively new term in the literature that also applies 
to older interventions using the same or similar techniques.

Similar to clinician educational materials, patient educational mate-
rials are also used to promote prudent antibiotic prescribing. Such 
materials may be used within communication-based interventions or 
alone. Patient educational materials are usually provided at the time 
of the consultation and may or may not be discussed by the clinician 
(Francis et al., 2009). In addition, materials may be focused on one type 
of infection (e.g. sore throats), a patient group (e.g. parents of young 
children), or on a range of infections across age groups. One large trial 
testing parent information booklets in UK general practice for children 
with RTIs showed a reduction in antibiotic prescribing (Francis et al., 
2009). However, a previous trial with adult patients presenting with RTIs 
showed no difference in the trial arm using a patient booklet (Macfarlane, 
Holmes & Macfarlane, 1997). Patient information booklets have been 
used as a component of effective communication interventions, which 
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may suggest that patient materials need to be used interactively in the 
consultation in order to reduce prescribing practices (Little et al., 2013; 
Francis et al., 2009).

Delayed prescribing (DP) strategies target both clinicians and 
patients. DP can be implemented in two ways: patients are given the 
prescription immediately and get specific advice on when to use it or 
the prescription may be kept “on hold” for the patient to collect after 
a few days (Little et al., 2005). Interventions promoting DP look to 
encourage clinicians to issue delayed antibiotic prescriptions rather than 
immediate antibiotic prescriptions and to change the way the antibiotic 
prescription is discussed in the consultation. DP is considered appropri-
ate for infections that are associated with self-limiting symptoms (e.g. 
sore throat, nasal discharge) or infections appearing to be more than 
a simple viral illness but with no established evidence of a bacterial 
infection that requires immediate treatment. When given a delayed 
prescription, a patient is given information about the likely duration 
of symptoms and is encouraged to only take antibiotics if symptoms 
continue for longer than expected or if symptoms worsen (Thompson 
et al., 2013). Following the consultation, DP strategies seek to change 
patient behaviour by allowing infections to resolve in their own time. 
This enables patients to learn that symptoms are self-limiting and 
increases their self-efficacy in management of their symptoms. Trials of 
DP strategies indicate significantly reduced consumption of antibiotics 
by patients compared to trial arms providing “immediate prescriptions” 
(Little et al., 2005; Spiro et al., 2006; De la Poza Abad et al., 2016).

Public-focused interventions

Public-focused interventions most often take the form of national 
campaigns, which are promoted during winter periods when infections 
are more prevalent. Most contain messages targeted at the public but 
may also include components that are tailored to clinicians and specific 
patient groups. In the UK, campaigns have been running regularly since 
1999; however, many more European countries have been encouraged 
to conduct similar campaigns since the first European Awareness Day 
on 18 November 2008 (Earnshaw et al., 2009). Evaluations of cam-
paigns in high-income countries, including Belgium and France, suggest 
that they may help to reduce antibiotic prescribing and consumption, 
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although these studies emphasize that benefits are likely to be seen in 
countries that are considered high prescribers and only if campaigns use 
specific behavioural and social marketing techniques to target specific 
populations (Huttner et al., 2010; Goossens et al., 2006).

Community-level interventions with most potential

As noted above, there have been numerous clinical trials of behaviour 
change interventions targeted at clinicians, patients, and the public 
testing their effectiveness in changing antibiotic prescribing or con-
sumption behaviour. To date, certain types of interventions have been 
trialled more often than others due to initial interest from clinicians 
and policy-makers, the accessibility and cost of interventions, and the 
success of previous trials. This section will summarize the evidence to 
date, for three types of interventions that appear to show promise in 
tackling AMR in community settings (Table 3.2).

Enhanced communication strategies and shared 
decision-making

Shared decision-making (SDM) has been identified as a promising 
approach to tackling AMR since it involves both the clinician and the 
patient. This strategy can potentially be adapted for any community 
setting with minimal resources. A Cochrane review of nine randomized 
controlled trials (RCT) concluded that interventions that facilitated SDM 
reduced overall antibiotic use (prescription, dispensing, or consumption 
of antibiotics) for RTI consultations in primary care at time of consulta-
tion and up to six weeks after (Coxeter et al., 2015). The authors found 
that SDM interventions helped reduce antibiotic prescribing without 
increasing re-consultation for the same illness or affecting patient satis-
faction. Seven of the trials were carried out in European general practice 
and two were carried out in Canadian primary care. Trials included 
adults and/or children. Another review focused on interventions that 
reduce antibiotic prescribing for RTIs in children and also identified 
that interventions which supported clinician–parent interaction in the 
consultation increased effectiveness in reducing prescribing (Vodicka 
et al., 2013).
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Table 3.2 A summary of systematic review evidence for three types of community-based antimicrobial stewardship 
interventions

Intervention
Review of the 
evidence Outcomes

Quality of 
evidence 
(GRADEª) Summary

CRP point-of-care 
test versus usual 
care

Aabenhus, 
Costa & Vaz-
Carneiro (2014)

Change in antibiotic prescription for RTI 
at consultation: RR 0.78 (0.66 to 0.92)

Moderate Use of CRP testing probably reduces 
antibiotic prescribing in general 
practice and results in little or no 
difference in patient satisfaction or 
re-consultation.

Patient satisfaction: RR 0.79 (0.57 to 1.08) Moderate

Re-consultation: RR 1.08 (0.93 to 1.27) Moderate

Change in antibiotics prescribed or 
dispensed within 6 weeks of consultation:
RR 0.61 (0.55 to 0.68)

Moderate

Shared decision-
making versus usual 
care

Coxeter et al. 
(2015)

Patient satisfaction: RR 0.86 (0.57 to 1.30) Low Use of shared decision-making 
probably reduces antibiotic use 
in general practice and results in 
little or no difference in patient 
satisfaction or re-consultation.

Re-consultation: RR 0.87 (0.74 to 1.03) Moderate

Change in antibiotic use – delayed versus 
immediate antibiotic prescription:  
OR 0.04 (0.03 to 0.05)

Moderate

Delayed prescribing 
strategies versus 
immediate 
prescribing

Spurling et al. 
(2017)

Patient satisfaction – delayed versus 
immediate antibiotic prescription:  
OR 0.65 (0.39 to 1.10)

Moderate Use of delayed prescriptions 
probably reduces antibiotic use 
compared to immediate prescriptions 
in primary care settings and results 
in little or no difference in patient 
satisfaction or re-consultation.

Re-consultation – delayed versus 
immediate antibiotic prescription:  
OR 1.04 (0.55 to 1.98)

Moderate

a GRADE: Grading of Recommendations, Assessment, Development and Evaluation (see https://training.cochrane.org/resource/grade-handbook)

Notes: CRP: C-reactive protein; RTI: respiratory tract infection; RR: relative risk; OR: odds ratio.
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Point-of-care tests

C-reactive protein is the most common POCT that is assessed for its 
effectiveness in reducing antibiotic prescribing in community settings. 
Such experiments are typically conducted through control trials with 
comparison groups. A Cochrane review concluded that CRP testing is 
an effective way to reduce antibiotic prescribing for RTIs in primary 
care (Aabenhus, Costa & Vaz-Carneiro, 2014). Studies included in 
the reviews were carried out most often in European general practices 
and included adult patients with RTI symptoms. Additional Cochrane 
reviews have looked at the evidence for the use of procalcitonin and 
rapid viral diagnostics, indicating the effectiveness of the former but not 
the latter in decreasing antibiotic prescribing. However, these studies 
have mainly been conducted in emergency departments (Schuetz et al., 
2012; Doan et al., 2014). Recent studies exploring diagnostic POCTs 
for respiratory viruses indicate that tests could positively influence the 
prescription of antibiotics by GPs, but that diagnostic accuracy needs to 
be improved and the influence on clinician decision-making should be 
further assessed (Bruning et al., 2017). Studies have also explored the 
implementation of such tests in community pharmacists and identified 
that offering such a test can improve access to care outside normal clinic 
hours (Klepser et al., 2017).

Delayed prescribing strategies

In a recent update of a Cochrane review, 11 studies that test DP strate-
gies were identified. The result of DP was compared to both immediate 
prescribing and no-prescribing strategies for clinical outcomes, antibi-
otic use, and patient satisfaction (Spurling et al., 2017). Interventions 
encouraging clinicians to use DP resulted in lower antibiotic use than 
when an immediate use prescription was given. However, there was no 
difference between delayed and no-antibiotic prescribing in symptom 
control or disease complications. Patient satisfaction was greatest when 
either type of prescription was given. Authors recommended that clini-
cians should favour no-antibiotic prescribing when they feel confident 
an antibiotic is not required and encourage patients to re-consult if 
symptoms do not resolve. However, when clinicians are not confident 
in using a no-prescribing strategy, DP may help to reduce antibiotic 
consumption while maintaining patient satisfaction.
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Examples of community-level interventions

It is useful to highlight some examples of successful primary care inter-
ventions that have been effective in reducing antibiotic prescribing and/
or consumption in the community. This section describes three interven-
tions, in detail, to identify the intervention components and mechanisms 
of behaviour change that contributed to the reduction in antibiotic use.

GRACE INTRO

The Genomics to combat Resistance against Antibiotics for Community-
acquired LRTI (lower respiratory tract infection) in Europe/INternet 
Training for Reducing antibiOtic use (GRACE INTRO) project was 
an international programme of research carried out across several 
European countries. A component of GRACE INTRO involved the 
design and development of a multifaceted intervention to reduce anti-
biotic prescribing in general practice for acute cough in adults (Little 
et al., 2013).

The intervention, aimed to train GPs in 1) the use of a CRP POCT 
during the consultation to inform management decisions and 2) enhanced 
communication skills, with interactive use of a patient booklet in the 
consultation, to explain to patients when antibiotics were unlikely to 
benefit them (Anthierens et al., 2012). CRP training was proposed to 
help reduce clinician uncertainty about whether a patient would benefit 
from antibiotics. Clinicians received online tutorials on using the test 
and interpreting the results, and a visit from a representative of the 
test manufacturer. A desk reminder was provided to clinicians, giving 
CRP cut-off values and recommendations for treatment. When an 
antibiotic is not indicated for patient treatment, communication skills 
training and interactive use of a booklet was proposed to help clinicians 
identify patients’ needs and concerns which could be addressed with 
self-management advice and reassurance.

The intervention was tested through a 2×2 factorial RCT across 
six countries and was shown to be effective at reducing antibiotic 
prescriptions compared to usual care (Little et al., 2013). Intervention 
practices received either one or both interventions, with use of both 
interventions resulting in the greatest decrease in the number of anti-
biotic prescriptions.

A process evaluation indicated that GPs felt reducing antibiotic 
prescribing was more important and less risky after taking part in the 
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study. It also found that GPs trained in communication skills were more 
confident in not prescribing antibiotics for an acute cough (Yardley et al., 
2013; Anthierens et al., 2015). Patients in the intervention arms with the 
interactive booklet reported higher levels of enablement and satisfaction 
following their consultation compared to other trial arms (Yardley et al., 
2013; Tonkin-Crine et al., 2014). Within the CRP intervention arms, 
there is some evidence that GPs used the tests to convince patients of a 
no-antibiotic decision rather than as a way to obtain additional clinical 
information (Tonkin-Crine et al., 2014).

EQUIP

The Enhancing the Quality of Information-sharing in Primary care 
(EQUIP) project focused on general practice consultations for children 
with RTIs. The project set out to evaluate whether training clinicians 
in the use of an interactive parent booklet could influence antibiotic use 
and rates of re-consultation for the same illness (Francis et al., 2008a).

The intervention used a booklet that was designed for clinicians 
to discuss with the parents of their patient during a consultation. The 
booklet went through a vigorous design and development process and 
included contributions from both parents and GPs. This enhanced its 
readability and enabled it to meet the required needs of both groups 
(Francis et al., 2008b). The booklet sought to inform parents about 
when antibiotics were required and to provide self-care advice for minor 
infections. It also included safety-netting advice for when parents should 
consult in primary care. The intervention also included online training 
for clinicians on how to use the booklet during consultations. This train-
ing encouraged clinicians to 1) identify the parents’ main concerns and 
expectations and 2) explicitly discuss prognosis and treatment options. 
The intervention was tested through a cluster RCT and showed to be 
effective at reducing antibiotic prescribing by GPs and reducing parents’ 
intention to re-consult without affecting parental satisfaction with care 
(Francis et al., 2009).

A process evaluation indicated that both clinicians and parents 
found intervention materials acceptable for use in daily practice (Francis 
et al., 2013). Intervention materials were thought to increase clinician 
confidence in discussing a no-prescribing decision and to increase parent 
confidence in self-caring for their child’s RTI. Clinicians reported some 
barriers to using the booklet interactively in the consultation including 
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lack of familiarity with the booklet, lack of time, and difficulty modi-
fying their consultation style.

Antibiotic Guardian

The UK’s “Antibiotic Guardian Campaign”, launched in September 
2014, aimed to increase awareness and engagement with AMR by 
health professionals and the public (Ashiru-Oredope & Hopkins, 
2015; Chaintarli et al., 2016). The campaign differed from previous 
UK campaigns in that it was available all year round rather than being 
seasonal only.

The campaign included a website where people could make online 
pledges to act to reduce AMR (http://www.antibioticguardian.com). 
A  list of pledges relevant to health professionals or the public was 
available, and people could choose which pledge they wanted to make. 
Making an online pledge was hypothesized to bridge the intention– 
behaviour gap, identified in psychological literature as a barrier to 
behaviour change. This was accomplished by supporting people when 
making implementation intentions. These implementation intentions, 
presented as “if-when plans”, help people to identify how they will act 
in a given situation. Examples for patients include: “If I’m prescribed 
antibiotics, I will take them exactly as prescribed and never share them 
with others”, and for clinicians: “I will ensure all prescribers in my prac-
tice including locums have easy access to the local antibiotic guidance”.

The impact of the campaign was assessed via an online survey sent 
to 9 016 self-selected “Antibiotic Guardians” to assess changes in self-
reported knowledge and behaviour (Chaintarli et al., 2016). Two thirds 
of respondents reported that they had always acted on the pledge they 
made, around half of participants indicated that their knowledge of AMR 
had increased due to the campaign, and 70% reported that they felt 
some personal responsibility for AMR (compared to 58% at baseline).

Results indicated that the Antibiotic Guardian campaigns led to 
increases in self-reported knowledge of AMR and self-reported behav-
iour change in line with pledges. A process evaluation of the campaign 
indicated that people signed up out of personal concern about AMR 
(Kesten et al., 2018). Pledges encouraged reflection on AMR-related 
behaviours and keeping to pledges reflected new behaviour change 
and maintenance of existing behaviours. Responding collectively to 
a campaign was thought to have a greater impact than individual 
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action. However, respondents felt that the campaign needed greater 
visibility, especially to engage groups who are less familiar with AMR. 
Respondents were mostly health care professionals or people who were 
connected to the health care system and less than a third of respondents 
pledged as members of the public.

Assessing cost–effectiveness of community interventions

Uptake of AMS interventions in practice relies on a compelling health- 
economic justification. Health care budgets are limited, so investment 
in new interventions will inevitably come at the expense of other 
treatments. Health-economic analysis provides information on how 
the new intervention compares to what it will replace in terms of costs 
and benefits, thereby helping health providers align their investment 
decisions with their overall aims to provide the best possible health 
outcomes (Drummond, 2005).

There are four components to consider in assessing the cost– 
effectiveness of AMS strategies. First is effectiveness in reducing antibiotic 
prescribing. Second is effectiveness in terms of health outcomes. This is 
important because if a reduction in prescribing results in inferior health 
outcomes, this will need to be weighed against the value of reducing the 
health consequences of future AMR as well as against that of alterna-
tive interventions that may have improved health outcomes. The third 
component is cost. Many new interventions, such as POCTs, will cost 
more than the antibiotics they replace. For example, amoxicillin costs 
£1.02 for a three-week course while a CRP test costs £5.53, and if 
additional appointments are required the cost of those extra resources 
will quickly add up (Joint Formulary Committee, 2018; Hunter, 2015).

Cost–effectiveness studies that assess AMS strategies in terms of 
the above three components are increasingly common. However, most 
cost–effectiveness analyses continue to ignore the potential impact on 
AMR as an outcome or consequence entirely. For example, one study 
of UTI management evaluated the cost–effectiveness of strategies only 
in terms of reduction in symptom duration, despite UTI being a strong 
driver of antibiotic prescribing (Little et al., 2009).

The final component of AMR cost–effectiveness is the value of AMR 
itself. In economic terms, there is an opportunity cost to preventing 
AMR in terms of benefits foregone now, such as current health and cost 
savings. There is considerable uncertainty around both how much society 
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is willing to give up to avoid future AMR, and how much would be 
necessary to avoid it (Coast et al., 1996). Assuming that not all strategies 
simultaneously save costs, improve current health, and reduce AMR, 
these values are required to make a transparent judgement on whether 
AMS interventions are truly cost-effective.

There have been a small number of studies attempting to consider 
these outcomes in cost–effectiveness analysis. One study evaluated the 
proportion of societal costs attributable to AMR from a single pre-
scription of antibiotics, based on global estimates of AMR costs found 
in three large analyses including the UK AMR review (O’Neill, 2016). 
They then applied this single cost to each prescription to give some idea 
of the opportunity cost of antibiotic prescriptions in RTI (Oppong et al., 
2016). However, as yet studies are unable to provide valid results on the 
cost–effectiveness of AMS strategies and considerable methodological 
work in this area is still required.

Challenges to implementing policy

To date the majority of clinical trials have tested the effectiveness of 
community interventions which are targeted at general practice settings 
and focused on reducing antibiotic prescribing for RTIs. The vast major-
ity of these trials have been carried out in high-income countries, with 
some conducted in middle-income countries such as China (Tonkin- 
Crine et al., 2017).

Previous trials carried out across Europe have indicated minimal 
differences in how interventions are accepted and implemented by 
health professionals and patients (Little et al., 2013). This is encourag-
ing, as interventions have shown to be effective in different health care 
organizations and in health systems with different financial structures 
(e.g. services free at the point of care or insurance-based health care). 
However, the influence of culture and context on antibiotic use is 
currently underexplored and other studies have highlighted that such 
factors may be a barrier in transferring effective interventions from 
one context/country to another (Touboul-Lundgren et al., 2015). The 
current evidence in this area is limited in how readily it can apply to 
other low- and middle-income countries (Tonkin-Crine et al., 2017). 
Interpreting evidence for these settings is a barrier to policy-makers as 
there is a limited understanding of the contextual factors that influence 
antibiotic prescribing behaviour and antibiotic consumption behaviour. 
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Policy-makers should be cautious about assuming that an effective 
intervention in one context will be effective in another given differences 
in health care organization, culture, and/or country.

The evidence base is also limited for the long-term impact of inter-
ventions. Many trials have focused on short-term outcomes, either a 
few weeks or months post-intervention. Although these results are 
positive, it is difficult to establish whether interventions lead to long-
term behaviour change or whether clinicians and patients eventually 
return to habitual pre-trial behaviours. Larger trials have observed 
interventions applied in clinical practice from 1 to 3 years to explore the 
subsequent long-term effect on prescribing rates (Little et al., 2005; Cals 
et al., 2013). These trials suggest that particular types of intervention 
are potentially more likely to support long-term behaviour change than 
other types. For example, the use of enhanced communication strategies 
is more likely to have an effect long-term than the use of CRP tests 
when reducing antibiotic prescribing for RTIs (Little et al., 2005; Cals 
et al., 2013). This suggests that interventions based on enhancing the 
skills of health professionals may be implemented more easily than use 
of novel technologies as there is potentially less disruption to clinical 
practice, and skills can be rehearsed and learnt more easily. The impact 
of the long-term effects of interventions needs to be researched more 
thoroughly and again may differ depending on the context of interest.

Conclusions

Interventions aimed at tackling AMR can target a number of behaviours 
carried out by different stakeholders, including in the course of con-
sulting, prescribing, dispensing and consumption of antibiotics. Policy-
makers wanting to tackle AMR should identify the specific behaviours 
that are going to have the greatest impact. To date, the literature has 
focused on RTIs in general practice, which account for the vast majority 
of antibiotic prescribing in Europe. However, for different contexts and 
countries, the target behaviour may be very different.

There are a number of influences on antibiotic prescribing and 
consumption behaviours. The clinical factors at patient presentation 
can be very similar between contexts; however, the social, cultural and 
environmental factors may be significantly different. Interventions need 
to address all of these influences to be effective at changing behaviour. As 
such, interventions being trialled in new contexts must take into account 
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the cultural and social preferences of the groups whose behaviour they 
are trying to change.

Community interventions that tackle AMR require further testing 
in primary care contexts outside general practice and in low- and 
middle-income countries where little is known about the influences on 
antibiotic-related behaviours.
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