Gilham et al. BMC Public Health (2024) 24:396 BMC Public Health
https://doi.org/10.1186/s12889-024-17766-w

Check for
updates

Assessment of global antimicrobial resistance
campaigns conducted to improve public
awareness and antimicrobial use behaviours:
a rapid systematic review
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Abstract

Introduction Public health campaigns with a well-defined outcome behaviour have been shown to successfully
alter behaviour. However, the complex nature of antimicrobial resistance (AMR) creates challenges when evaluating
campaigns aimed at raising awareness and changing behaviour.

Aims To determine what campaigns have been conducted and which reported being effective at improving
awareness of antimicrobial resistance and changing behaviour around antimicrobial use in members of the public. It
also sought to determine the outcome measures studies have used to assess campaign effectiveness.

Methods A systematic search of Ovid MEDLINE and Embase, was conducted in October 2022 using a predefined
search strategy. Studies which were published between 2010 and September 2022 that outlined a campaign or
invention aimed at the public and focusing on AMR or antibiotic usage were eligible for inclusion and studies which
solely targeted healthcare professionals (HCP) were excluded.

Results Literature searches retrieved 6961 results. De-duplication and screening removed 6925 articles, five articles
from grey literature and reference screening were included, giving a total of 41 studies and 30 unique interventions.
There was a distribution of campaigns globally with the majority run in Europe (n=15) with most campaigns were
conducted nationally (n=14). Campaigns tended to focus on adult members of the public (n=14) or targeted
resources towards both the public and HCPs (n=13) and predominately assessed changes in knowledge of and/

or attitudes towards AMR (n=16). Campaigns where an improvement was seen in their primary outcome measure
tended to use mass media to disseminate information, targeted messaging towards a specific infection, and including
the use of HCP-patient interactions.

Discussion This review provides some evidence that campaigns can significantly improve outcome measures
relating to AMR and antibiotic usage. Despite a lack of homogeneity between studies some common themes
emerged between campaigns reported as being effective. However, the frequent use of observational study designs
makes it difficult to establish causation between the campaign and changes seen in the studies outcome measures.
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It is important that clear evaluation processes are embedded as part of the design process for future campaigns; a
campaign evaluation framework for use by campaign developers may facilitate this.

Keywords Public campaign, Antibiotic resistance, AMR, Awareness, Health knowledge and attitudes, Behaviour

change

Introduction

Antimicrobial resistance (AMR) has become a major
public and global health challenge with an estimated
4.95 million deaths associated with bacterial AMR in
2019 [1]. Following the publication of a Global Action
Plan in 2015 and subsequent UN declaration signed by
193 countries, several countries have published and are
implementing national policies to tackle AMR [2, 3].

Inappropriate prescribing, especially for viral infec-
tions, such as respiratory tract infections (RT1s) [4], is one
of the main driving factors for increasing levels of AMR.
Most antibiotics are prescribed in primary care [5], a set-
ting with significant interaction between the healthcare
professional (HCP) and patient. Patient expectation and
perceived patient expectation are often cited by general
practitioners (GPs) as the main reasons for prescribing
an antibiotic to treat a RTI [6, 7]. A meta-analysis showed
that physician’s perception of patient desire for antibiot-
ics and patient desire for antibiotics were associated with
antibiotic prescribing for RTIs (odds ratio (OR): 2-11 to
23-3 and 0-61 to 9-87 respectively) [6]. In addition to the
potential influence patients have during HCP-patient
interactions in primary care, public behaviours such as
self-medication [8] and inappropriate disposal of antibi-
otics [9] can also impact on AMR. Therefore, the lack of
public knowledge regarding AMR and appropriate anti-
biotic usage, which has been identified through public
surveys, is concerning [10].

Public health campaigns have been successful in
improving knowledge and changing behaviour in other
areas of public health [11, 12]. However, developing a
public health campaign focused on AMR is challenging
due to the complexity of both campaign messaging and
the behaviour contributing towards increasing AMR.
This also presents challenges when evaluating the cam-
paign as there are certain scenarios where antibiotic
prescribing is necessary and appropriate and some out-
come measures may not reflect individual behaviours.
Furthermore, previous reviews have restricted campaigns
included by study design of the evaluating study [13],
type of outcome measure used [14], or type of interven-
tion implemented [3], and therefore do not provide an
overall summary of campaigns and interventions which
have been conducted to alter behaviour around antibiotic
usage.

Therefore, this review aimed to determine what pub-
lic campaigns to improve public awareness and antimi-
crobial use behaviours have been conducted worldwide

and which of these have been effective at improving
awareness of AMR or changing behaviour around anti-
microbial use in members of the public. It also sought to
determine what outcome measures were used to assess
whether the campaign effectively altered factors known
to contribute towards AMR.

Methods

The review follows the PRISMA 2020 item check-
list (Supplementary Material 1.) and is registered with
PROSPERO (registration number CRD42022371142).
The rapid review methodology was chosen due to the
need to disseminate findings quickly to inform the devel-
opment of the future AMR National Action Plan, how-
ever, this methodology does come with some limitations
[15]. Abbreviated methods were followed with papers
screened by one reviewer and 4% of full text screened
papers reviewed by a second reviewer. Data extraction
was also conducted by one reviewer. Given the heteroge-
neity of study designs and outcome measures, data was
synthesised using a narrative synthesis.

Search strategy

A PICO framework [16] was used to develop the main
search terms, search strategies are shown in Supple-
mentary Material 2. The database searches were per-
formed on 5 October 2022 using Ovid Medline ALL and
Ovid Embase with date limits 1 January 2010 to 4 Octo-
ber 2022. Conference abstracts were removed from the
Embase search before download.

All records were imported into an Endnote library;
after deduplication there were 4755 unique records. All
4755 citations were then imported into Rayyan, and 50
further duplicates were removed. Additionally, a grey
literature search of Google identified 73 further unique
citations and the reference lists of four systematic reviews
identified from the search [3, 13, 14, 17] were screened to
identify nine additional papers for screening. These cita-
tions were screened on title and abstract, and 557 (475
from published literature, 82 from grey literature and
citation searching) were included for full text analysis. A
PRISMA diagram (Supplementary Material 3.) depicts
the flow of information through the review.

Screening

Due to the large number of articles retrieved by the
search, articles were initially screened by searching
for the terms campaign and/or intervention in Rayyan
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with articles included for further consideration if they
included these terms. Following this, abstracts were
reviewed by one reviewer to determine whether the
paper met the inclusion criteria. If insufficient informa-
tion was included in the abstract to determine whether
the paper met the inclusion criteria the full paper was
screened. For any papers where it was not clear if they
fully met the inclusion criteria consensus was gained
from a second reviewer.

Selection criteria

Studies which outlined a campaign or invention aimed
at the public or patients and focusing on AMR or anti-
microbial usage were considered. All study designs
(except systematic reviews) and outcome measures were
included, to allow data to be gathered on methods to
assess measurable behaviour change resulting from an
AMR campaign or intervention. Studies which solely tar-
geted HCP were excluded to distinguish between inter-
ventions aimed at HCP and at the public. The inclusion
and exclusion criteria applied can be found in Table 1.

Data extraction

A data extraction tool was designed with specified col-
umn headings using Microsoft Excel. Data was extracted
in line with the main aims of the review to provide infor-
mation on the study design, country within which the
campaign was conducted, the study sample, intervention
(main components, year of implementation, duration
and key messages), the intervention target population
(public, patient or combined), campaign or intervention
type (international, national, community or local), the
comparator used to determine effectiveness, outcome
measures used (antibiotic prescribing or consumption,
knowledge, attitudes and awareness of AMR, behaviour
change and campaign recognition), and the study’s key
findings.

Results

The literature search produced 6961 results. De-duplica-
tion removed 2206 results and the titles of the remain-
ing 4705 results were screened resulting in the removal
of a further 4230 studies. Following this, 475 results
underwent further screening, with 36 studies meeting the
inclusion criteria. An additional nine results were iden-
tified through systematic review bibliography screening,

Table 1 showing the study inclusion and exclusion criteria
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and 73 during grey literature searches, of which five
results met the inclusion criteria, giving a total of 41
studies (30 unique interventions) to be included (Supple-
mentary Material 3.).

Table 2. provides an overall summary of the studies
included within this review and Table 3. Outlines the key
focus of the included campaigns. The search showed a
range of countries, both high and middle income, within
which AMR campaigns or interventions had been con-
ducted. However, most campaigns were conducted in
high income countries (n=23) [18-40], with six cam-
paigns conducted or originally developed within the UK
[35, 39-43], and four [44—47] and two [48, 49] campaigns
conducted in upper and lower middle-income countries
respectively. A summary of the campaign characteristics
is available in Fig. 1.

Study design

The majority of studies used cross-sectional [18, 21, 27,
29, 30, 34, 35, 37, 40, 42, 45, 47, 50-53] or longitudinal
study designs [19, 20, 22, 24, 38, 39, 44, 46, 53, 54], (n=14
and 10 respectively). five used a quasi-experimental [25,
32, 33, 36, 49] and two used an experimental design [23,
56].

Target population

The primary focus of 17 of the campaigns was the public
[19, 21, 23, 24, 30, 33, 35, 38, 46, 49, 55], with two school
curriculum-based campaigns focused on children [26, 27,
42, 47], two further campaigns focused on parental edu-
cation [20, 44], and one campaign focused on patients
[56]. The remaining 12 campaigns targeted both HCP
and the public [18, 22, 25, 28, 29, 31, 32, 36, 45, 48, 57,
58].

Campaign type and communication methods
predominantly used

Most were national campaigns (#=13) which used mass
media to disseminate information (n=7) [19, 21, 22, 24,
38, 39, 45]. Other national campaigns used the school
curriculum [47], social media [31], websites [29, 37],
and interactions with HCP combined with education
resources [28, 36] to communicate with their target audi-
ences. Eight studies evaluated community or regional-
level campaigns, with site-based resources, such as poster
displays and leaflets, the most common communication

Inclusion Exclusion
Language English Non-English
Time period January 2010 to September 2022 Pre-2010

Intervention
resistance and/or antibiotic usage

Population General public and/or patients

Campaign or intervention focused on conveying information about AMR, antibiotic

Campaigns or interventions focused
on other topic areas

Healthcare professionals only
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Table 3 showing a summary of the key focus and aims of included campaigns and interventions

Authors Country Key aims

Bruyndonckx etal.  Belgium Utilised mass media to disseminate information regarding the natural course of self-limiting infections, ap-

2020 propriate antibiotic usage and the consequence of AMR.

Fuertes et al. 2010 Canada Annual media campaigns aimed at reducing the number of unnecessary antibiotic prescriptions by educat-

McKay et al. 2011 Canada ing the public and health care professionals on the appropriate use of antibiotics, primarily focusing on
acute upper respiratory tract infections. Key messages included “Wash your hands’, “Antibiotics work against
bacteria, not viruses”and “Use antibiotics wisely because bacteria can become resistant to them”.

Kandeeletal. 2019  Egypt Educational campaign to raise the awareness of physicians, pharmacists, and the general public in the
district regarding the importance of rational antibiotic prescribing for acute respiratory infections.

McNulty et al. 2010 England Use of promotional materials in general practice surgeries and pharmacies to disseminate a key message
on self-limiting infections. “The best way to treat most colds, coughs or sore throats is plenty of fluids and
rest. For advice talk to your pharmacist or doctor”.

ESPAUR England Mass media campaign aimed at improving public awareness, understanding and knowledge of AMR. Also

Borgonha. 2019 England looked to reduced patient demand for antibiotics and improve GP confidence in their prescribing decisions.

Filippinietal. 2012 Europe NA

Dunais et al. 2011 France Mass media campaign was designed to educate caregivers and the public that antibiotics are not always

Dommergues & France necessary and to describe the appropriate use of antibiotics, with a special focus on respiratory tract

Hentgen, 2011 infections. The campaign also sought to indirectly decrease antibiotic use by improving vaccine coverage

Chahwakilian etal.  France against bacterial diseases.

2011

Carlet et al. 2020 France

Bernier et al, 2014 France

Plachouras et al. Greece Focus on improving understanding of infectious disease and appropriate antibiotic usage in parents of

2014 nursey and primary school aged children.

Mei Lin Ho et al. Hong Kong Community-wide publicity campaign to promote safe use of antibiotics focused on the key message that

2014 "Antibiotics do not help in cold and flu”.

Adriaenssensetal.  Belgium Educational resources which aims to reduce the spread of infection and use of antimicrobials in young

2011
Herotova et al,, 2011
Hayes et al. 2020

Khoshgoftar et al.
2021

Maor et al. 2011

Formoso et al. 2013

Czech Republic
International
Iran

Israel

Italy

Shehadeh et al. 2016 Jordan

Al-Mousa & Aly,
2011

Ngadimon et al,,
2016

Thong et al. 2021
van Rijn et al. 2019

Mazinska et al. 2017
Zowawi et al,, 2015

Barchitta et al,, 2020

Kuwait

Malaysia

Malaysia
Netherlands

Poland
Saudi Arabia

Sicily

people and the community, so helping to control AMR.

Public and HCP campaign to describe antibiotic prescribing practices for respiratory tract infections.

Multi-faceted intervention aimed at promoting appropriate antibiotic use. Use of education intervention
to promote the notion of parents as partners in the fight against antibiotic resistant bacteria and reduce
parental expectation for an antibiotic prescription for their child.

Mass media campaign focused on the use of antibiotics in upper respiratory tract infections and highlight-
ed that antibiotics are necessary in specific circumstances, do not work in case of influenza or colds, and
should be used when doctors prescribe.

Pharmacist-initiated educational intervention on participants'knowledge regarding appropriate and safe
antibiotic use, resistance among adults in Jordan, the enhancement of safer antibiotic use and reduction of
self-medication.

Campaign mission was to promote appropriate antibiotic use in healthcare settings through awareness,
education, and adoption of best practices. Utilised promotional materials such as leaflets to disseminate
information on proper methods for use and the self-limiting nature of colds and flu.

Educational programme aimed at improving knowledge regarding what antibiotics are, why antibiotics
are needed, how to use antibiotics correctly, and how resistance to antibiotics occurs in secondary school
students.

Use of a targeted educational intervention to promote messages on proper antibiotic use, causes of antibi-
otic resistance, and the responsibilities of the public to stem resistance.

Use of an educational video on the threat of antimicrobial resistance to increase general awareness and
determine if uptake of information differs between public campaign target audiences.

Educational action aimed at the general public.

Use of superbug hashtag on social media to deliver short messages and link to articles and educational
videos related to antimicrobial resistance and the importance of antibiotics.

Website-based campaign aimed to increase awareness and promote engagement in order and to change
behaviour towards the rising threat of AMR in four main categories of target audience: (i) the general public
(e.g., adults, parents, and students); (i) primary care prescribers (i.e., general practitioners and paediatri-
cians); (i) pharmacists; and (iv) professionals in hospitals and other healthcare settings.
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Table 3 (continued)

Authors Country Key aims

Furst et al. 2015 Slovenia Multi-faceted campaign, public element provided promotional materials to provide information on respon-
sible use of antibiotics and the management of self-limiting infections, especially in children.

Munoz et al. 2014 Spain Community pharmacy-based intervention aiming to improve antibiotic adherence and patient-reported
resolution of symptoms.

Phueanpinit et al. Thailand Aimed to educate the public in appropriate antibiotic use for upper respiratory tract infections.

2022

Kesten etal. 2017 UK Website-based campaign aimed to increase commitment to reducing antimicrobial resistance, change

Chaintarliet al. 2016 UK behaviour and increase knowledge through an online pledge system for healthcare professionals and

Bhattacharyaetal. UK members of the public to become Antibiotic Guardians. Originally launched in the UK it has become a

2017 global cmapaign.

Newitt et al. 2018 UK
Newitt et al. 2019 UK

Lawrence and UK Assessing impact of messaging on non-antimicrobial means to treat RTls (e.g. paracetamol, fluids, rest), the

Ferguson 2019 ineffectiveness of antibiotics in the treatment of RTls (colds and flu), antibiotic side effects (including diar-
rhoea, thrush), and the link between the over-use of antibiotics and AMR.

Allison et al,, 2016 UK Promote knowledge about antibiotic resistance development and good stewardship principles amongst
the general population through pharmacy student-led public engagement workshops in high schools.

Redding and Cole, ~ USA Use of posters to promote antimicrobial stewardship messages related to upper respiratory tract infections

2019 in cats and dogs.

Morgan etal, 2021 USA Use of a behaviourally enhanced quality improvement intervention to reduce the number of antibiotic

prescriptions written for antibiotic nonresponsive acute respiratory infections.
Abbreviations: AMR, antimicrobial resistance; GP, general practitioner; HCP, healthcare professional; RTI, respiratory tract infection

Y | Europe =15
Public =11 Knowledge and attitudes = 16 gzlegé:fn,'t;:nce’
Patients =1 Outcome Antibiotic prescribing/usage = 14 Netherlands, Poland,
Parents = 2 Measure Reported behaviour change = 8 Sicily, Slovenia, Spain, UK
Children and students=3 Campaign engagement = 6 (Ar1:§a))_ —_—
PUbIlC and HCP = 13 Other = 5 Israle[,Tran,(Jc)orzganf)ng’
] X Kuwait, Malaysia (n=2),
Saudi Arabia, Thailand)
North America=3
Public AMR (Canada, USA (n=2))
Campaigns Africa =1 (Egypt)
Target (evidence Location ——— =
Audience Effective
fromn =41 cAmpaigns
Rapets) 1. Mass
I I media
Mass media=9 2. Combine
HCP interaction =3 HCP and
Site-based resources =4 : public
Social media =1 - Intgrnatlonal =3 education
Woebsite-based = 2 — Communication National = 14 3. Focused
School curriculum = 2 Method Community =8 messaging
Educational video = 1 Local =5 on a specific
Combination=7 _ infection

Fig. 1 Characteristics of campaigns included within the review
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method (n=5) [20, 25, 32, 48, 49]. Local campaigns used
HCP interaction (n=2) [46, 56] and site-based resources,
such as posters (n=3) [30, 35, 40]. Finally, three interna-
tional campaigns were identified which used mass media
[58], school curriculums [26, 27, 42], and website content
[37] to disseminate information.

Outcome measures

Change in participants knowledge of and/or attitudes
towards AMR was predominantly used as an outcome
measure (n=16) [22, 23, 30, 33, 34, 38, 39, 43, 46-51,
55, 59]. Trends or changes in antibiotic prescribing or
usage was also commonly used (n=14) [18, 19, 21, 23—
24, 32, 36, 48, 52-55, 60]. Other outcome measures used
included reported behaviour change (n=8) [23, 37-39,
49, 51, 56, 57], campaign engagement (n=6) [29, 31, 50,
51, 57, 61], expenditure on antibiotics (n=2) [19, 21],
annual number of GP consultations (n=1) [21], severity
of respiratory tract infection symptoms (n=1) [35], and
perception of campaign messaging (n=1) [62].

Changes in knowledge, attitudes, and behaviour
Table 4. summarises studies which assessed changes in
knowledge, attitudes and behaviour following the cam-
paign. Studies reviewing the pledge-based Antibiotic
Guardian campaign assessed self-reported change in
knowledge which shows 44-5% of Antibiotic Guardians
reported an increase in knowledge post-campaign. This
was more likely in individuals with limited pre-campaign
knowledge of AMR (OR: 4-21, CI: 2.04-8-67) [37]. Fur-
thermore, when making a pledge, Antibiotic Guardians
were asked five knowledge-based questions. Comparison
of these to Eurobarometer questionnaire responses by the
UK or EU public showed Antibiotic Guardians answered
more questions correctly (OR: 8-5 and 13-9 respectively)
[51, 63]. However, not all studies analysing the Antibiotic
Guardian campaign reported positive findings only. A
qualitative analysis by Kesten et al. showed that a limited
number of Antibiotic Guardians could fully recall their
pledge and reports regarding improved knowledge fol-
lowing participation in the campaign were mixed [57].
Multiple campaigns used a pre- and post-campaign
comparison of a knowledge-based questionnaire to
determine the campaign’s effectiveness. Ho et al. showed
a significant increase in knowledge regarding the ineffec-
tiveness of antibiotics at treating viral infections follow-
ing a mass media campaign promoting the key message
“Antibiotics do not help in cold and flu” [22]. Thong et al.
and Shehadeh et al. assessed the effect of one-to-one edu-
cational sessions conducted by HCPs; both showed sig-
nificant improvements in knowledge of antibiotic use and
resistance [44, 46]. Another intervention using a taught
component delivered education sessions to school chil-
dren as part of the school curriculum in Malaysia [47].

Page 9 of 28

Assessment of knowledge showed a significant improve-
ment in both mean knowledge and attitude scores as
well as a correlation between the two scores. Finally,
using independent samples, Mazinska et al. evaluated the
impact of European Antibiotic Awareness Day (EAAD)
in Poland [34]. Questionnaire data was collected from a
random sample of adults aged over 18-years pre and post
EAAD in 2009, 2010 and 2011 and showed those who
were aware of the EAAD campaign (29-0% of respon-
dents) had significantly better knowledge of appropriate
antibiotic usage than those who were not aware of the
campaign, especially regarding the use of antibiotics to
treat RTIs [34].

A British public antibiotic campaign launched in 2008
was also evaluated using pre- and post-campaign ques-
tionnaire data [39]. While recognition of campaign
materials, such as posters, increased over the campaign
period, there was no significant change in attitudes,
including attitudes towards the use of antibiotics to treat
colds and flu despite this being the campaign’s key mes-
sage. Furthermore, no significant change in self-reported
antibiotic use occurred following the campaign. How-
ever, the latter Keep Antibiotics Working campaign
showed significant improvements in some aspects of
public knowledge [43]. Campaign recognition was higher
than for the 2008 campaign (23-7 vs. 71-0%) and knowl-
edge increased significantly for AMR specific questions
such as “antibiotics will stop working if taken for the
wrong things” Levels of concern about AMR within the
public also increased significantly post-campaign.

Changes in antibiotic prescribing

Table 5. summarises findings from studies which used
antibiotic prescribing rates as their primary outcome
measure. Studies that determined the effectiveness of the
2002 French mass media campaign used antibiotic pre-
scribing data, obtained from several sources including
prescribing panels, sales data from IMS Health France,
government organisations, and National Insurance reim-
bursement data, as a primary outcome measure [21,
52-54]. These studies indicated a significant reduction
in antibiotic prescribing with reductions of up to 33-0%
during the final campaign period from 2009 to 2010. This
effect however was not consistent across age groups with
greater reductions seen in children compared to older
adults, which is thought to be due to the introduction of
the pneumococcal conjugate (7-valent) vaccine for chil-
dren aged less than 5-years old [54]. Furthermore, Dunais
et al. also analysed a local intervention which commenced
in 2001 and ran alongside the national campaign until
2003 [18]. This local intervention was focused on GPs
and paediatricians and aimed to improve the manage-
ment of RTIs in children under the age of 6-years. Analy-
sis of antibiotic prescribing data obtained from children’s
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health books showed a 50-0% reduction in the number of
children receiving antibiotic prescriptions between 1999
and 2008. This reduction occurred despite no significant
change in the average weekly number of RTI and bron-
chiolitis cases reported by GPs. Dommergues & Hentgen
also found a 50-4% reduction in national annual antibiotic
prescriptions within children aged under 18-years from
2001 to 2010, with the greatest reduction seen in children
aged 0 to 24 months (57:2%) [21]. Although antibiotic
prescribing rates have stabilised in recent years, Carlet et
al. observed antibiotic prescribing rates remained 12-6%
below baseline levels 14-years post-campaign [53].

The Belgium mass media campaign also used antibiotic
prescribing data (defined daily doses per 1000 inhabit-
ants per day (DID)) to show a significant impact from the
campaign [19]. Following an initial decline of 12-1% from
baseline to the end of the second campaign wave in 2007,
prescribing rates fluctuated. However, the reduction in
prescribing was maintained at 12-6% in 2018.

A pilot campaign in Egypt which aimed to raise aware-
ness of rational antibiotic prescribing for RTIs among
physicians, pharmacists, and the public used training
courses to educate HCPs and social media to disseminate
information within younger populations [48]. A 25-0 and
22-0% decline in antibiotic prescribing was seen post-
intervention for children and adults respectively, with
changes mainly being driven by reductions in prescribing
for ear infections and bronchitis.

Studies evaluating the Canadian “Do Bugs Need Drugs”
campaign reported inconsistent effects on antibiotic pre-
scribing. Cumulative observed antibiotic use during the
three years following the campaign implementation was
5-8% lower than expected values, with greater effects
seen in the number of prescriptions dispensed to chil-
dren (-10-6%) [23]. Furthermore, the effect on prescrib-
ing rates was dependent on the type of antibiotic and the
condition for which the antibiotic was being prescribed
[55].

Studies by Formoso et al. and Plachouras et al. used
similar quasi-experimental study designs with cam-
paigns implemented in specific regions with neighbour-
ing provinces and national rates used as controls [23,
32]. Formoso et al. focused on antibiotic use in RTIs and
used social marketing strategies to develop campaign
messaging. Messaging was then disseminated via local
media channels. Analysis of regional outpatient prescrib-
ing databases showed a significant 4.3% (95% CI: -7.1 to
-1.5%) reduction in prescribing (DID) in intervention
compared to control areas. Plachouras et al. relied on
two-hourly education sessions for parents conducted by
local HCPs and had limited use of the media to promote
information. Within the Greek test regions antibiotic
consumption was unchanged following the intervention
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and continued to follow trends seen nationally and within
control regions.

A Slovenian campaign predominately aimed at HCP
through educational workshops and the implementa-
tion of prescribing guidelines and restrictions, but with
an element of public education in the form of flyers and
posters on topics such as “The safe use of drugs” and “Get
well without antibiotics” was implemented in 1995 [36].
Following an initial increase in prescribing rates of 3-97
DID from 1995 to 1999, antibiotic prescribing decreased
resulting in a small net decrease of 5-0% since the cam-
paign’s initiation.

Finally, a community campaign in 2018 which enrolled
21 clinics across ten locations in the USA also targeted
HCPs through educational sessions and a cross-clinic
comparison of prescribing data, with educational mate-
rials also provided to patients [25]. Assessment of the
number of antibiotic prescriptions written for unrespon-
sive RTIs showed a 46-0% reduction in prescribing post-
intervention (OR: 0-54, 95% CI: 0-42—0-66, p=0-001)
after controlling for seasonality. However, this level of
effect only occurred in two of the eleven clinics included
in the study and no significant long-term intervention
effect was evident.

Overall, a pooled analysis of the effect of European
campaigns on DID’s suggest that implementation of a
public campaign may reduce antibiotic consumption by
1-3 to 5-6 DID per 1,000 inhabitants [60].

Other outcome measures

Some campaign and intervention evaluations used other
outcome measures. For example, campaign recognition
and engagement were used by multiple studies evaluating
the Antibiotic Guardian campaign. 26-5% of unique visi-
tors to the Antibiotic Guardian campaign website made a
pledge, 10-1% more than for a similar pledge-based cam-
paign conducted in Sicily [29], with social media creating
the greatest number of unique visitors to the Antibiotic
Guardian website (29-0%) [61].

Similarities between campaigns reported to be effective
Evaluation of fourteen campaigns saw a significant
improvement in their primary outcome measure, how-
ever there was a lack of homogeneity between these
campaigns. Targeting a specific infection type (e.g. respi-
ratory tract infection) was a common theme among cam-
paigns that saw significant improvement in their primary
outcome measure, these campaigns (n=10) focused
messages on the ineffectiveness of antibiotics at treating
RTIs. Key messaging included “Antibiotics are not Auto-
matic” [18, 21, 52-54], “Antibiotics are ineffective for
common cold, acute bronchitis and flu” [19], “Antibiot-
ics do not help in cold and flu” [22], and “Do Bugs Need
Drugs” [24].
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Mass media was used to disseminate messages in seven
campaigns. The use of TV advertising to promote cam-
paign messages was a recurring feature in mass media
campaigns which saw a significant improvement in their
primary outcome measure and was often cited as the
main source of campaign recognition [19, 34, 38, 55].
Finally, some of these mass media campaigns which were
reported as being effective also included an element of
HCP education or promotion of HCP-patient interaction.
This ranged from feedback to GPs on their antibiotic pre-
scribing based on reimbursement data and facilitation of
discussions between HCP and patients [19] to academic
detailing, individual prescribing feedback and promotion
of rapid streptococcal antigen tests [52] to promotional
materials sent to all medical doctors and pharmacists
[22], and accredited educational courses for physicians
and pharmacists [24, 55].

A common theme among local and community inter-
ventions that saw a significant improvement in their
primary outcome measure was an element of HCP edu-
cation and using HCP-patient interactions to dissemi-
nate information. Part of the intervention implemented
by Maor et al. included an explanation by physicians to
parents for the reason their child has not been prescribed
antibiotics during their visit [20]. Furthermore, Sheha-
deh et al. employed a similar method of disseminating
information by employing pharmacists to provide ten-
minute education sessions to the public on a one-to-one
basis [46]. Finally, Kandeel et al. and Morgan et al. imple-
mented HCP training programmes focusing on appro-
priate prescribing for RTIs for all clinical specialties,
primary care doctors, as well as pharmacists and physi-
cians working within outpatient clinics respectively [25,
48]. These training programmes were supplemented by
educational resources targeting both HCPs, patients, and
the public. Finally, the two remaining campaigns used
school curriculum and social media combined with site-
based resources to share campaign messaging regarding
AMR and antibiotic use.

Campaign duration varied from 4 months [46] to
19-years [19] and did not seem predictive of significant
improvements in the campaign evaluations primary out-
come measure with only mass media campaigns repeated
annually.

Discussion

Main findings

This review found some evidence suggesting national,
community and local campaigns had a significant impact
on the studies’ primary outcome measure. Knowledge
and attitudes was the most used outcome measure to
determine campaign effectiveness, followed by change in
antibiotic prescribing rates. Most successful campaigns
utilised mass media or HCP interaction with the public
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or patients to disseminate information. This suggests
HCP interaction may be an important source of informa-
tion or may mediate the pathway from knowledge acqui-
sition to behaviour change in patients. However, further
research is needed to gain a better understanding of the
effect of HCP interaction on patient behaviours. Het-
erogeneity between studies made comparing the various
public AMR campaigns and interventions challenging.
It also created difficulties when drawing conclusions
regarding the campaign components which are likely to
contribute to a campaign’s success.

Only seven studies included in this review used a robust
study design [23, 25, 32, 33, 36, 49, 56]. Five studies used
a quasi-experimental or experimental study design com-
bined with non-self-report outcome measures [23, 25, 32,
33, 36] which would enable the effectiveness of the cam-
paign or intervention to be determined with a moderate
level of validity and reliability [64]. Furthermore, while
measurable outcomes, such as antibiotic prescribing and
consumption, are informative due to their effect on AMR
[65], few studies reported this in the context of GP con-
sultation and RTI rates. Reporting of antibiotic prescrib-
ing rates in context provides information on whether the
campaign has effectively raised awareness in the public
or whether it has altered actions by HCP to ensure pre-
scribing is appropriate. For campaigns with messaging
focused on the self-limiting nature of RTTs, a reduction in
consultations may suggest that public knowledge regard-
ing infection prevention and the ineffectiveness of antibi-
otics at treating viral infections has improved. Antibiotic
prescribing was reported in the context of GP consulta-
tions in studies evaluating the effectiveness of the 2001
French mass media campaign. Dunais et al. showed a
significant reduction in prescribing despite no change
in average weekly cases of RTI and bronchitis in under
5-year-olds reported by GPs. This indicates a reduction
in prescribing for RTIs suggesting the addition of a local
intervention aimed at GPs was more influential than the
national mass media campaign aimed at improving pub-
lic knowledge alone [18]. Chahwakilian et al. also found
an initial 10-8% reduction in the proportion of consulta-
tions leading to a prescription. However, after four-years,
the proportion of consultations resulting in an antibiotic
prescription increased by 2-0%, suggesting latter declines
in prescribing rates were mainly attributable to a contin-
ued decline in consultation rates [52]. This suggests cam-
paign messaging encouraging self-care for RTI within the
public was effective and long lasting, while aspects of the
campaign aimed at inappropriate prescribing among GPs
were less so. However, financial disincentives discour-
aging GP home visits for minor illness were introduced
one-year into the campaign, in 2002, and is therefore
likely to also have influenced consultation rates. Further-
more, comparisons made between studies evaluating the
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French national campaign should be interpreted with
caution due to the differing data sources used to report
on prescribing and consultation rates.

Findings from observational studies should be inter-
preted with caution due to potential confounding fac-
tors, such as other campaigns running concurrently,
which limits our ability to assign impact to one specific
campaign. Despite difficulties created when evaluating
campaign effectiveness, multifaceted campaigns allow for
multiple audiences to be targeted as was occurring in the
UK between 2017 and 2019 where the Keep Antibiotics
Working, Antibiotic Guardian and eBug campaigns and
other HCP focused interventions [66, 67] were running
simultaneously with significant improvements in AMR
knowledge and awareness being reported by studies eval-
uating these campaigns.

Most studies only assessed the short-term impact of a
campaign or intervention. Two exceptions are the evalua-
tion of the long running mass media campaigns in France
and Belgium. These campaigns both highlighted large ini-
tial reductions in antibiotic prescribing rates (34 and 10%
respectively) following primary campaign waves which
have subsequently increased, resulting in much smaller
net reductions of 12-8% in Belgium and 12-6% in France
[19, 53].

Previous research on general mass media health pro-
motion campaigns concluded that short and long-term
campaigns have similar levels of effectiveness [68]. This
may be due to campaign fatigue resulting from long-term
campaigns, causing inattention to campaign messaging,
and therefore negatively impacting long-term behaviour
change [69]. Therefore, further research is needed, espe-
cially in the area of AMR, to determine how to prevent
campaign fatigue in the public, especially as health mes-
saging currently saturates daily communication channels
[70]. One such way to combat this is for campaigns to
require active engagement, for example through mak-
ing a pledge or interactive teaching sessions, rather than
continuing to use static messaging to increase awareness
as solely promoting awareness can be ineffective [35, 71].
The majority of included campaigns utilised predomi-
nately passive resources, such as TV advertising, posters,
leaflets, and lectures from HCPs, with only four cam-
paigns promoting interaction and engagement through
pledge-based campaigns or interactive teaching sessions
with children [29, 40, 61, 72]. However, those campaigns
which have promoted engagement have only assessed
change in AMR knowledge or self-reported behaviour
which, while measuring the impact of the campaign more
directly, makes it difficult to determine whether cam-
paign engagement has led to actual behaviour change.
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Future research

This review has highlighted several avenues for future
research, primarily the need for a more standardised and
robust approach to evaluating public health campaign
effectiveness. The evaluation process needs to be consid-
ered and embedded within the initial design and devel-
opment of the campaign with pre-determined outcome
measures collected prior to and following the campaign;
therefore, a campaign evaluation framework may be a
beneficial tool for campaign developers to utilise. Some
guidelines have been developed [73, 74] with one exam-
ple being the ACME (audience—channel-message—eval-
uation) framework suggested by S. Noar (2012) which
outlines key considerations regarding the audience,
channel, messaging, and evaluation used when creating
a public health campaign [75]. However, its real-world
applicability may be limited due to changes in public
health communication since its publication. One method
which would allow standardised data to be collected on
knowledge of AMR and appropriate antibiotic usage as
well as antibiotic use behaviours is the implementation
of national surveys which are conducted at regular inter-
vals with examples being the tracking survey which is
conducted in England and the Eurobarometer survey [76,
77]. As well as allowing for comparisons between coun-
tries, capturing this broader data on public knowledge of
AMR and appropriate antibiotic usage would also allow
differences in knowledge and behaviours between popu-
lation groups to be determined, thus allowing campaign
messaging or dissemination methods to be more targeted
towards specific groups.

Furthermore, very few studies were identified which
assessed campaign cost-effectiveness [19, 23, 36, 55],
meaning it cannot be determined whether public health
campaigns targeting AMR provide a good return on
investment in terms of reduced cost of antibiotic pre-
scriptions, reduced burden on HCPs or improved patient
quality of life. Future research may wish to establish
appropriate methods for conducting a cost-effectiveness
analysis on AMR public health campaigns. Including
these methods at the early stages of campaign design and
development would add to the body of evidence assessing
whether public health campaigns impact AMR. Building
the body of evidence relating to the cost effectiveness of
AMR public health campaigns is also likely to effect pol-
icy in this area as it may influence the availability of fund-
ing for future campaigns.

Finally, there have been a limited number of publica-
tions about campaigns conducted in recent years with
only three campaigns launched in the last 5-years [25,
29, 49] and two ongoing campaigns [42, 61]. Methods of
communication have changed substantially over recent
years with the use of social media becoming increasingly
prominent and it is now often cited as a preferred source
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of healthcare information for many [78]. However, this
review highlighted only one study which piloted a social
media focused campaign [31]. Furthermore, the majority
of research on AMR messaging uses social media plat-
forms which are no longer used extensively, such as Twit-
ter [79], especially by younger populations who tend to
have poorer knowledge of AMR and appropriate antibi-
otic usage [76, 80]. Social media and social media influ-
encers have been shown to promote positive attitudes
towards other health topics such as cervical screening
[81]. As a result, future research may wish to explore the
effectiveness of social media channels, such as Instagram,
TikTok, Facebook and WhatsApp, as well as the use of
influencers to disseminate information relating to AMR
and appropriate antimicrobial usage, and to understand
the volume of information and misinformation related to
AMR which is available online.

Strengths and limitations

This review is the first to provide an overview of public
health campaigns which aim to improve public knowl-
edge of AMR and appropriate antibiotic use without
restricting by research design. A strength of the study is
the volume of papers screened, highlighting the broad
range of campaigns which have been conducted globally.
It also outlines some practical considerations that organ-
isations can implement within their campaigns, namely,
to ensure messaging is specific to a certain infection site,
such as respiratory tract infections, that HCP educa-
tion is considered alongside public education and that a
mix of media sources are used to disseminate informa-
tion. However, the review does have some limitations,
mainly linked to the use of a rapid review methodology.
Firstly, due to the rapid systematic review methodol-
ogy, a limited number of databases were searched, how-
ever reference lists of previously conducted systematic
reviews were reviewed and relevant papers extracted in
an attempt to mitigate this. Also, the reference software
was used to screen for articles containing key words rel-
evant to review with only a subset of papers manually
screened and a limited number of articles were screened
by a second reviewer (4%). Finally, a quality assessment of
included papers was not conducted, however this is not
considered essential for rapid reviews, especially when
scoping the available literature [82, 83], although any
potential methodological issues have been highlighted
within the narrative synthesis.

Conclusions

This review provides some evidence that evaluations
of both large and small-scale campaigns reported sig-
nificant improvements in outcome measures relating to
AMR and antibiotic usage. Despite a lack of homogeneity
between study designs some common themes emerged
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between effective campaigns, such as the use of mass
media and HCP interaction to disseminate information,
as well as the targeting of messaging towards a specific
infection site, especially RTI.

However, the frequent use of observational study
designs impacts the validity of their findings and makes it
difficult to establish causation between the campaign and
changes seen in the studies’ outcome measures. Further-
more, the lack of recently conducted campaigns creates
difficulties when generalising findings to the public due
to changes seen in health literacy following the COVID-
19 pandemic. Finally, future work needs to identify a
more standardised and robust approach to evaluating
public health campaign effectiveness.
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