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Abstract

Antimicrobial resistance (AMR) is one of the key public health concerns the world is facing
today. The effect of antibiotic awareness campaigns (AACs) on consumer behaviour has
been documented in the literature with mixed results. Understanding the mechanism for
how AACs affect target populations is vital in designing effective and tailored campaigns.
Using structural equation modelling our study examined the relationships among people’s
exposure to antibiotic awareness campaigns, knowledge of AMR prevention, AMR risk per-
ception, and intention to seek antibiotic treatment. This study also tested the moderating
effect of anxiety and societal responsibility on preventing AMR, and on their intention to
demand antibiotic treatment mediated by knowledge of AMR prevention and risk-percep-
tion. Primary data was generated using an online survey of 250 Western Australian parents.
We tested our hypotheses using reliability and validity tests and structural equation model-
ling. Our results show that exposure to AACs alone may not be enough to change parental
intention to demand antibiotic prescription for their children. Parental risk perception of AMR
and parental anxiety affect intention to demand antibiotics, and the view that AMR is a social
responsibility has a moderating effect on intention to demand antibiotics. These factors
could be considered and combine messaging strategies in designing future antibiotic aware-
ness campaigns.

Introduction

Antimicrobial resistance (AMR) is one of the key public health concerns the world is facing
today [1]. By 2050, if no appropriate action is taken it is predicted that ten million people will
die every year due to antimicrobial-resistant infections [2]. This grim picture led the World
Health Organisation (WHO) to call for national strategies among its member countries to
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mitigate the spread of AMR. As of 2017, 79 countries had completed their national plan, while
50 others were drafting their plan [3].

One of the key elements of each plan is public education through social marketing and cam-
paigns [4, 5]. One way to achieve public education is through antibiotic awareness campaigns.
Promising results have been reported from previous health communication campaigns on
AMR. A review of 22 large-scale antibiotic awareness campaigns (AACs) among high-income
countries which were associated with reduction in the use of antibiotics and resistance to anti-
biotics [6]. The latest evaluation of Reducing Antibiotic Resistance in Australia cited an overall
reduction of 24.8% in antibiotic use between 2012 and 2017, after a 5-year implementation of
a national campaign [7]. These results demonstrate benefits of health communication cam-
paigns in reducing antibiotic prescriptions, however, it is important to note these campaigns
targeted healthcare workers as well as the public.

Assessments of the effects of AACs targeting consumers’ behaviour alone have been docu-
mented in the literature with mixed results. A study found a modest change in Australians’
beliefs, attitudes, and behaviour in managing upper respiratory tract infections after a national
campaign [8]. No improvement in public understanding of the lack of benefit of antibiotics for
coughs and colds after conducting a health communication campaign was found in UK study
[9]. A study in Poland, reported nearly half of participants claimed their attitude towards anti-
biotics changed after being exposed to European Antibiotic Awareness Day campaigns from
2009 to 2011 [10]. So, although studies have examined the relationship between AACs and
behaviour change, more research is needed to understand the mechanisms of how these cam-
paigns affect individual and population intention and behaviour toward antibiotic use.

Our study used structural equation modelling to examine the relationships among people’s
exposure to antibiotic awareness campaigns, their knowledge of how AMR can be prevented,
their AMR risk perception, and their intention to seek antibiotic treatment. This study also
tested the moderating effect of anxiety and societal responsibility on preventing AMR, and on
their intention to demand antibiotic treatment mediated by knowledge of AMR prevention
and risk-perception. The study aims to explore effective messages and communication strate-
gies to improve future antibiotic awareness campaigns.

Literature review and conceptual framework development

Throughout the 20th century, health communication campaigns were considered critical com-
ponents of intervention efforts to address global health issues [11]. Health communication
campaigns can change behaviour both at the individual and societal level [12, 13]. Among
individuals, health campaigns can invoke cognitive and emotional responses that directly
affect an individual’s decision to adopt a healthy behaviour [12, 14]. At a population level,
one’s behaviour change that has become a norm within a social network might also influence
another person’s decisions even if they have not been directly exposed to the campaign [12].

Campaign exposure and knowledge. Cultivation theory is a key theoretical framework
for the study of mass media exposure and its effects on society [15]. Cultivation theory predicts
that audience behaviour can possibly be influenced by high exposure to messages on mass
media [16]. According to cultivation theory, there is a significant positive association between
amount of exposure and message influence on individual’s perceptions of the problem and
attitude formation about actions to take [17].

A meta-analysis in 2016 found that health campaigns enhanced the public’s knowledge of
health issues, and individuals exposed to the campaigns had a favourable change in their
knowledge compared to those who were not exposed to the campaign [18]. Knowledge can
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influence the comprehension of health issues, future information-seeking behaviours, and dis-
ease prevention behaviour in general [19]. Based on these findings, we propose:

H1: AMR campaign exposure increases participant knowledge of prevention of AMR.

Campaign exposure and risk perception. Risk perception refers to one’s subjective judg-
ments about the likelihood of negative consequences including injury, illness, disease, and
death [20, 21]. Public awareness and perceptions of risk can be influenced by how the media
portrays a health issue [21]. Health issues become salient to the public with increased media
coverage and in turn, the public will regard the issue as important [22].

Results of a study found an increase in risk perception of acquiring HIV/AIDS upon an
individual’s exposure to a health campaign promoting the use of condoms [23]. A multimedia
stroke-prevention campaign in Germany resulted in increased numbers of people considering
themselves being at risk of developing stroke [24]. In South Africa, a significant recognition of
the risks associated with consuming sugary drinks and developing obesity was noted after a
campaign on this subject was implemented [25].

Consequently, we propose:

H2: AMR campaign exposure increases participants’ AMR risk perception.

Campaign exposure and intention to demand antibiotic treatment. The hierarchy of
effects model was developed as part of advertising and marketing theory in the 1960s and was
recommended for public health communication in the 1980s [26, 27]. The model posits a
causal chain of links between proximal variables (e.g., campaign exposure) and endpoints or
distal outcomes (e.g., behavioural change) through a series of intermediate measures (e.g.,
social norms, attitudes, intentions) [27]. The hierarchy of effects model acknowledges that
health campaign success becomes more difficult to achieve as the process moves from initial
awareness and knowledge of a health issue to attitudinal and behaviour change [27]. Moreover,
the hierarchy of effects model recognises that the proportion of the population that engages in
the desired behaviour change will be small even after being exposed to a campaign [28].

One of the common reasons for inappropriate antibiotic prescription for children is paren-
tal expectation of an antibiotic treatment [29, 30]. A study conducted in China noted that
parental demand for antibiotics contributed to 40% of inappropriate antibiotic use for children
[31]. One in every five Italian parents expected an antibiotic prescription for their children
prior to consultations [29]. In England, 27% of parents used language that indicated a possible
need for and expectation of antibiotic treatment [32]. One in every three Australian parents
visits their general practitioners with the intention of getting antibiotics to treat children
under 14 years for self-limiting conditions such as sore throats, coughs, and colds [33].

A decrease in parental demand for antibiotic prescriptions has been the target outcome in
previous antibiotic awareness campaigns [34, 35]. Results of a systematic review were less than
encouraging, finding no significant decrease in parental demands for antibiotic prescription
after interventions targeting parents only [34]. For example, no significant difference in antibi-
otic prescription between the control and intervention group after a poster containing infor-
mation about judicious antibiotic use was provided in consultation rooms [36]. Another study
did not find a significant difference in the number of respiratory tract infection consultations
resulting in antibiotic prescription after exposure to a brief videotape message informing
parents of indication of antibiotics [37].

More recent interventions, however, show some promising results. An increase in parents’
understanding of the nature of viral illness and the reason for not prescribing antibiotics was
found after provision of an information booklet during consultation [35]. Parents reported an
increased knowledge of the indications and risks of antibiotics after watching a 90-second ani-
mated video on parents’ interest in receiving an antibiotic for their child [38].

Citing these studies, we propose:
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H3: Participant knowledge of AMR prevention will decrease participant intention to
demand an antibiotic prescription.

Campaign exposure and risk perception. Disease risk perceptions are a significant deter-
minant of health behaviour [39]. Studies have demonstrated that most people do not consider
themselves at risk of developing AMR infections [40, 41]. Antimicrobial resistance perceived
as a serious threat to human health, but ironically, individuals do not perceive themselves to be
affected by AMR. In a study among parents, found only a few of parents considered AMR as a
potential harmful effect of antibiotic use [41]. Parents also perceived that their family are at a
low risk of developing AMR and reported that AMR is a future issue that they are unable to
connect with.

The behaviour of individuals significantly influences their health, and how they perceive
their risks affects whether they will be motivated to take actions to improve their health [42].
Heightening the risks appraisal in health campaigns influences positive changes among popu-
lation [43]. Moreover, interventions that were successful in emphasizing risk appraisals of the
target population led to changes in subsequent intentions and behaviour [43].

Consequently, we propose:

H4: An increase in participant AMR risk perception will be associated with decrease partici-
pant intention to demand antibiotic treatment.

Parental anxiety and medical treatment. Parents have reported heightened feelings anxi-
ety when their children are sick [44, 45]. Acute stress such as an illness may impair the evalua-
tion of information critical to decision making and may influence one’s thinking to shift to
habit-based pattern rather than a goal-directed conclusion [46]. Another study has associated
parental anxiety with decreased trust in their physician, which may leads parents to make
autonomous decisions which might be against medical advice [47].

Physicians have cited level of parental anxiety as a factor in their decision whether or not to
prescribe antibiotics for children [48, 49]. Parental anxiety during consultations presents a
challenge and is often a source of conflict between parents who expect antibiotics and physi-
cians who follow a non-antibiotic prescribing strategy [50]. In addition, due to parental wor-
ries, they may present their ‘candidate diagnosis’ during consultation which often implies their
expectations for antibiotic treatment [51]. Reduction of anxiety during medical consultations
improves increases acceptance of treatments being offered [52]. Alleviating parental anxiety,
therefore, may potentially decrease parental demand for antibiotics and increase acceptance of
non-antibiotic management.

Based on this literature, we propose:

H5: Participants’ feelings of anxiety if their children were not prescribed with antibiotics
will moderate the negative relationships between knowledge of prevention of AMR and AMR
risk-perception, and intention to demand antibiotic treatment, such that the negative relation-
ship will be weaker for participants with higher anxiety.

Sense of community and AMR prevention. Antibiotics is perceived by the general public
to be harmless and a readily available intervention [53]. A tension between individual and collec-
tive reasons for engaging in responsible use of antibiotics exists [40]. Antibiotic use poses a social
dilemma wherein individuals have to decide whether or not to consider collective interests and
AMR prevention when deciding whether or not to use antibiotics [54]. Awareness of a health cri-
sis such as AMR can generate a sense of shared identity and community amongst people, which
can lead to increased collective action, acts of solidarity and social accountability [55].

Sense of community is defined as a feeling that members have belongingness, a feeling that
members matter to one another, and a shared faith that members’ needs will be met through
commitment to be together [56]. Sense of community promotes community development and
improves community capacity to solve problems (or likelihood of solving problems) through
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enhanced internal human resources and promotion of social empowerment [57]. Sense of
community promotes protection of citizens during a health crisis [58]. Moreover, sense of
community is a vital component of population health prevention strategies that have been pos-
itively linked to health-related behaviour changes [59].

Complementing this principle is the view of social accountability which is a widely accepted
way to address public health issues such as antimicrobial resistance [60]. Ancillotti et al. [61]
posit that there is a societal interest in maintaining antibiotic effectiveness highlighting the
role of social responsibility and accountability. Social accountability is defined as an approach
toward building accountability that relies on civic engagement, in which it is ordinary citizens
and/or civil society organisations that participate directly or indirectly in exacting accountabil-
ity [62]. Social accountability promotes understanding and a stronger, more trusting relation-
ship between the health system and the community which translates into a higher likelihood of
people mobilizing participatory processes and solve problems affecting their community [63].

On the basis of these studies, we propose:

Heé: A participant view that AMR is social responsibility will moderate the negative relation-
ship between knowledge of prevention of AMR (6a) and AMR risk perception (6b) and inten-
tions to demand antibiotic treatment such that the negative relationship will be stronger for
participants with higher social responsibility.

The proposed conceptual framework is illustrated in Fig 1. The present study theorizes
that increase in AMR campaign exposure will increase AMR prevention knowledge and
participant AMR risk perception and decrease participants intention to demand antibiotic
treatment.

H1

Knowledge of prevention

of AMR Parental anxiety

Antibiotic awareness
campaign exposure

Intention to demand
antibiotic treatment

H2

View AMR prevention as
societal responsibility
(sense of community)

AMR risk perception

Fig 1. Links between concepts and study hypotheses.
https://doi.org/10.1371/journal.pone.0285396.9001

PLOS ONE | https://doi.org/10.1371/journal.pone.0285396 May 18, 2023 5/19


https://doi.org/10.1371/journal.pone.0285396.g001
https://doi.org/10.1371/journal.pone.0285396

PLOS ONE

Antibiotic awareness campaigns exposure and intention to demand antibiotic treatment

Methods
Participants

A cross-sectional survey was conducted among 250 parents or caregivers with children under
18 years of age, living in Western Australia. The survey was administered as part of a larger
study that explores the effect of the COVID-19 pandemic on parents’ preventative health
behaviour for their children.

Material

The survey was divided into two parts. The first part collected demographic information about
the participants. The second part measured the variables in the research model using 5-point
Likert scale. The questionnaire was delivered in English.

The initial questionnaire was randomly given to five individuals: three parents and two
nurses. The questionnaire was revised to incorporate their input. Ten completed pilot surveys
were assessed for validity. No further revisions to the questionnaire were made after the review
of the pilot surveys.

Participants responded using 1-5 Likert scales (strongly agree to strongly disagree). Con-
structs were measured through items adapted from previous literature to meet the require-
ments of this study. To assess the amount of media exposure to antibiotic awareness
campaigns, participants were asked to indicate if they had seen antibiotic awareness campaigns
in mainstream media, and in community and general practices they attend. Six items to mea-
sure the knowledge of participants regarding proper antibiotic use and prevention of AMR
were adopted based on Australian Government recommendations [64]. Four items of AMR
risk perception were modelled using the Health Belief Model [65] and previous studies by [66].
For moderating factors, participants were asked to rate their feelings of anxiety if their children
did not receive an antibiotic prescription [48]; and their view on whether AMR prevention is a
societal responsibility [40]. All survey items are presented in Supplementary Material A.
Terms, definitions, and abbreviations for the study variables are summarised in Table 1.

Procedure

Data were collected from October 21 to November 27, 2020, by a private research company,
Pureprofile (https://www.pureprofile.com/). Participants were recruited through the Purepro-
file panel. Invitations to participate were sent online and recruitment continued until the
required 250 participants was reached. Responses were voluntary and anonymous. Partici-
pants had no direct contact with the research team.

Table 1. Definition of variables.

Variable Abbreviation | Definition

AMR Campaign exposure AE The amount of the parents’ exposure to AMR campaigns in mass
media, community and medical practices they attend.

AMR Knowledge AK The knowledge of parents about indication of antibiotics and
prevention of AMR.

AMR Risk AR The perceived risks of AMR.

Intention to demand 1A The intention of parents to demand antibiotic treatment for

antibiotic treatment influenza-like-illness

Feelings of anxiety FA The feeling of anxiety of parents if there is no prescription of
antibiotics.

Sense of community SR The belief of parents that preventing AMR is a social responsibility.

https://doi.org/10.1371/journal.pone.0285396.t001
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Ethics approval

This study was approved by Murdoch University’s Human Research Ethics Committee,
approval number 2020/118. A written informed consent was gained from participants prior to
commencing the online survey.

Statistical analysis

Descriptive statistics was conducted using SPSS 23.0 (IBM, Armonk, NY). To test our hypoth-
esis, we used SPSS AMOS 27. First, we tested the reliability of the items used for measuring
model constructs: AMR campaign exposure, AMR knowledge, and AMR risk-perception,
using Cronbach’s alpha value. For this study, we have accepted Cronbach’s alpha value of
greater than 0.6 following the general rule that o of 0.6-0.7 indicates an acceptable level of reli-
ability [67, 68].

Secondly, we ran confirmatory factor analysis to measure the strength of the influence or
the correlation of the scores of items with the scores of the constructs and was determined
based on the magnitude of the factor loading of each item. We adopted Hair’s factor-loading
threshold of less than 0.32 (poor), 0.33-0.45 (fair), 0.46-0.55 (good), 0.56-0.69 (very good), >
0.70 (excellent) [69].

Following that, we ran structural equation modelling (SEM) to test the fit of our proposed
model and test our hypotheses within a structural model. For this study, we have adopted the
goodness-of-fit criteria proposed by [70] using chi-square (model acceptable if P< 0.05) and
other fit indices including Comparative Fit Index (model acceptable if CFI > 0.90), Tucker-
Lewis Index (model acceptable if TLI > 0.90), and Root Mean Square Error of Approximation
(model acceptable if RMSEA is < 0.08).

A multi-group analysis was conducted to test for the moderating hypotheses (H5 and H6).
Participant responses to feelings of anxiety and sense of community were dichotomised using
the median split approach [71]. Significant relationships among the variables were examined
using bootstrapping procedures, which resampled distribution by 5,000 with 95% confidence
intervals.

Results

Description of the participants demographic description of participant
cohort

Uneven gender distribution existed in the sample, with a larger cohort of female participants
(n =196, 78%) compared to male (n = 56, 22%). Most of the participants were in the 36-45
years age range (n = 106, 42.4%), followed by 26-35 years age range (n = 84, 33.6%); 46 and
older (n = 55, 22%); and 18-25 range (n = 5, 2%). The participants in this study were mostly
from the Perth metropolitan area (n = 228, 91%), with a small number from regional Western
Australia (n = 22, 9%). Educational background varied: 30 (12%) completed Master’s degree;
13 (5%) have a bachelor’s degree; 82 (32%) completed technical or further education certifi-
cate; 75 (30%) completed a high school diploma; and 50 (20%) do not have any education cer-
tificate. Most of the participants were employed (n = 197, 79%); of those 39% (n = 97) were
working part time; 32% (82) were working full time, and 7% (18) were self-employed. Half

(n = 125) of the participants had yearly household income of $101,000 and above; 22%

(n = 55) earn between $71,000-$100,999; 10.8% (n = 27) earn between $30,000-$50,999; 9.2%
(n = 23) earn between 51,000-$70,999 and 8% (n = 20) earn $29,999 and below. At 44.8%,
almost half of the participants have two children (n = 112), 37.2% have one child (n = 93),
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Fig 2. Demographic characteristics of participants.

https://doi.org/10.1371/journal.pone.0285396.9002

13.6% have three children (34) and 4.4% have four children and above (11). Participant demo-
graphic characteristics are summarised in Fig 2.

Descriptive analysis of variables

The descriptive statistical results of items and constructs were shown in Table 2.
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Table 2. Results of variable items.

Constructs Items Mean Std deviation
Antibiotic awareness campaigns exposure AE1 2.78 1.11
AE2 2.50 0.99
AE3 2.57 1.13
Knowledge of prevention of AMR AK1 3.33 0.96
AK2 3.55 0.90
AK3 3.85 0.95
AK4 3.58 1.00
AK5 3.39 1.03
AK6 3.60 1.06
AMR risk-perception AR1 3.35 0.84
AR2 3.73 0.86
AR3 3.30 0.84
AR4 3.58 0.84
Intention to demand antibiotic treatment BI1 2.47 1.09
Feelings of anxiety FA1 2.50 1.07
Sense of community SR1 3.67 0.84

https://doi.org/10.1371/journal.pone.0285396.t002

Reliability of the constructs

The three main constructs (campaign exposure, AMR knowledge, and AMR risk-perception)
used in this study had Cronbach’s alpha value of more than 0.6 which is acceptable according
to [68]. The following are the Cronbach’s alpha value for each construct: o = 0.87; o = 0.78,
and o = 0.646. In the final model, three statements from AMR knowledge (AK1, AK2 and
AK3) were eliminated based on the item-to-total statistics. We then retested the reliability of
the AMR knowledge using the four remaining statements which resulted in a Cronbach’s
alpha of 0.76.

Validity of the items and model fit

A confirmatory factor analysis was performed to evaluate validity of the items in each con-
struct. After running the initial model with all of the items of each construct, three items (AKI,
AK2 and AK3) from AMR knowledge construct yielded factor loadings of less than 0.6 and
were removed from the final model. The remaining factor loading were all above the very
good cut-off (0.56-0.69).

Overall goodness-of-fit of the SEM model was evaluated to determine its suitability for ana-
lysing the effect of antibiotic awareness campaign exposure on intention of parents to demand
antibiotic treatment for their children. Overall, our model met the goodness-of-fit criteria
[70], as summarised in Table 3.

Table 3. Summary of goodness-of-fit.

Goodness-of-fit Criteria Measurement Standard (70) Fitted value
Chi-square > 0.05 >0.01
Comparative Fit Index > 0.90 0.96
Tucker-Lewis Index > 0.90 0.95
Root Mean Square Error of Approximation < 0.08 0.06

https://doi.org/10.1371/journal.pone.0285396.t003
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Structural equation modelling path analysis

H1 posited a positive relationship between antibiotic awareness campaign exposure and partic-
ipant knowledge of prevention of AMR. We found no significant positive association between
campaign exposure and participant knowledge of AMR prevention (B 0.142, p 0.065). This
means that participants’ exposure to antibiotic awareness campaigns did not improve their
knowledge of antimicrobial resistance prevention.

H2 posited a positive relationship between AMR campaign exposure and AMR risk percep-
tion. We found campaign exposure had positive and significant association with participant
risk perception of AMR (f 0.223, p 0.0004). This means that participants’ exposure to antibi-
otic awareness campaigns improve their risk perception of antimicrobial resistance.

H3 posited that knowledge of AMR prevention will affect participants’ intention to demand
antibiotic treatment for their children. We found a significant positive relationship between
participant knowledge of prevention of AMR and intention to demand antibiotic treatment
for their children (B .243, p < .001). This means that even if participants are knowledgeable in
preventing AMR, it will not stop their intention to demand antibiotic treatment for their
children.

H4 posited that higher AMR risk perception will decrease participants’ intention to demand
antibiotic treatment for their children. We found a significant negative relationship between
AMR risk perception and intention to demand antibiotic treatment (§ -.411, p < .001). This
means that participants with higher perceived risk of AMR have a lower intention to demand
antibiotics for their children.

Multi-group analysis and moderating effects in the SEM

H5 posited that participant feelings of anxiety will have a moderating effect on participant
intention to demand antibiotic treatment. Participants’ anxiety did not have a significant mod-
erating effect on intention to demand antibiotic treatment, regardless of their knowledge of
AMR prevention. However, participants’ AMR risk perception was moderated by their feeling
of anxiety and affected their intention to demand antibiotic treatment (p < .05). Participants
who had a low feelings of anxiety when their child was not prescribed antibiotics had negative
relationship with their intention to demand for antibiotic treatment (f -.450, p < .001). In con-
trast, participants with high feelings of anxiety when their child is not prescribed with antibiot-
ics had weaker relationship with their intention to demand for antibiotic treatment (§ -.173,
P-229). This may imply that participants with high AMR risk perception and low feelings of
anxiety without antibiotic prescription are least likely to demand antibiotic prescription com-
pared to those who have high feelings of anxiety.

He6 posited that a participant view that AMR is a societal responsibility will have a moderat-
ing effect on the relationship between participants’ knowledge and intention to demand antibi-
otic treatment for their child. Results demonstrated that there is no moderating effect for this
relationship. However, AMR risk perception was moderated by a view that AMR is a social
responsibility, thus moderates the relationships between risk perception and intention to
demand for antibiotic treatment (p < .05). Results also implied that participants who had high
belief that AMR is a societal responsibility had a stronger negative relationship between AMR
risk perception and their intention to demand antibiotic treatment (B -0.407, p < .001). In
contrast, there was a weaker relationship between risk perception and intention to demand
antibiotic treatment ( 0.041, p 0.736) for participants with lesser belief that AMR is a social
responsibility. This implies that participants who believed that AMR is a societal responsibility
are least likely to demand antibiotics when they perceive high AMR risks, as compared to
those who did not believe that AMR prevention is a social responsibility.
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Discussion

This study used structural equation modelling to examine the effects of antibiotic awareness
campaign exposure on parental knowledge of prevention of AMR, AMR risk perception, and
intention to demand antibiotic treatment for their children. Additionally, using multi-group
analysis, the moderating effects of parental anxiety and sense of community on parents’ inten-
tion to demand antibiotic treatment for their children were examined.

Results show that antibiotic awareness campaign exposure did not improve parent knowl-
edge of prevention of AMR. This finding contradicts our first hypothesis and previous studies
linking campaign exposure and increased knowledge of prevention of AMR [10, 72, 73]. Our
findings have similarities with a systematic review which found no improvement in antibiotic-
related knowledge among a population with the use of mass-media campaigns that targeted
both the public and clinicians [74].

Knowledge of prevention of AMR was also found not to decrease parents’ intention to
demand antibiotic treatment for their children. This indicates that provision of information to
improve knowledge may not lead to behavioural change. Solely increasing the public’s knowl-
edge about antibiotic use may actually be counterproductive with respect to self-medication
[75]. This observation has been seen in China wherein more educated Chinese self-medicated
with left-over antibiotics instead of going to their general practitioners when they had respira-
tory tract infections [76]. Another study found that participants who attended an antibiotic
awareness workshop took twice the amount of antibiotics after compared to before the cam-
paign [77]. Knowledge gain from campaign exposure may therefore have unintended conse-
quences [78]. Inaccurate and poorly designed health communication campaigns might even
do more harm than good to the target audience [79].

One major gap in these AMR campaigns is the lack of application of behavioural and social
sciences, which have been applied and have greatly contributed to other public health areas
[80, 81]. Previously it has been argued that traditional AMR campaigns, that are grounded in
information-intensive health education approaches, do not lead to sustainable behaviour
change [82]. Moreover, some educational campaigns assume the population lacks knowledge
and that providing them with knowledge will alter their behaviour [83]. Often this results in
one-size-fits-all approaches to campaigns, with objectives that are not relatable to individual
needs, resulting in campaign failure [84].

One way of addressing this gap is to understand consumers’ behaviour which a campaign is
targeting through customer orientation [85, 86]. Customer orientation is central to the health
communication planning process, often through formative research, pretesting, and pilot test-
ing that is used to gain a deeper understanding of a target audience’s needs, values, behaviours,
and everyday lives [85]. A lack of customer orientation has been seen in previous antibiotic
awareness campaigns among parents [35, 41]. In Netherlands, an information booklet regard-
ing antibiotic use did not change parent attitudes as they already knew the information con-
tained in the booklet [35]. The “Keep Antibiotics Working” campaign in the UK did not
address misconceptions of parents regarding antibiotics use, specifically parents who are “low
users” of antibiotics. British parents sought better public campaign strategies on AMR, utilis-
ing messages that are relevant for them and their families, and that match their daily lives [41].
This indicates the need for customer orientation, which generates interest in changing behav-
iour among the target audience, and motivates them to voluntarily change behaviour and sus-
tain the change [87].

One interesting result of our study is that increased AMR risk perception decreased parents’
intention to demand antibiotic treatment. A national survey indicates that more Australians
believe antibiotic resistance is affecting them and their family compared to previous years [88].
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On the other hand, our findings are in contrast with studies conducted in the UK and the USA
[35, 53]. In these studies, participants’ proclivity towards antibiotics did not change even if
they were aware of the risks of AMR. Our findings suggest that communicating the risks of
AMR could deter parents from demanding antibiotics for their children.

Interventions that change risk perception subsequently change health behaviours [39]. One
study found that parents’ perception of child risk for future health problems was a strong pre-
dictor of parent readiness to change a behaviour [89]. Moreover, perceived risk is a key ele-
ment in individuals adopting preventative behaviour and seeking health information [90, 91].
Unfortunately, parents may have an inaccurate risk assessment of AMR. According to a study
in the USA by [92], for example, the majority of parents were not concerned about antibiotic
resistance. Only few parents in the UK considered antibiotic resistance as a possible health
risk, and considered their families less likely to develop AMR due to low usage of antibiotics
[41]. In Australia, parents viewed AMR as a problem but perceived that it would not impact
them individually [93]. AMR has been viewed as a distant and future problem resulting in
low-risk perception among individuals [40, 53, 93]. In psychology, this phenomenon is known
as “psychological distance”.

Psychological distance is defined as the subjective experience that something is closer or far
away from the self, and present [94]. Psychological distance falsely lowers an individual’s per-
ception of risk severity and susceptibility. Thus, individuals might not alter their behaviour
even though they could make a difference [95]. Bridging this psychological distance presents a
unique challenge to antibiotic awareness campaigns. Previous AMR narratives had depicted
AMR risks with a distant focus such as “doomsday,” “post-antibiotic apocalypse,” and “future
catastrophe’ [96-98]. These narratives could further increase psychological distance, making
AMR communication counterproductive, as individuals have a higher propensity to perform
positive behaviours when an issue is perceived as more proximal and concrete to them [99].
Communicating current risks and present impact of AMR might be more effective in antibi-
otic awareness campaigns.

Our findings also showed the moderating role of parental anxiety in intention to demand
antibiotics for their children. In our study, parents who had higher AMR risk perception and
lower feelings of anxiety had lower intention to demand antibiotics as compared with parents
with higher feelings of anxiety. This finding highlights the need to address parental anxiety
during consultations. A previous study has shown that general practitioners may prescribe
antibiotics in order to reassure anxious parents and to relieve their own anxiety [100]. One
study suggested that doctors’ use of “running commentary” is useful in modifying parent
expectation of antibiotics during consultations. Running commentary allows sharing of infor-
mation between parents and physicians, in a reassuring manner, which can potentially
decrease parental anxiety [50], and therefore potentially reduce the intention of parents to
demand antibiotics. In terms of AMR campaigns, conveying empowering messages to parents,
including information that upper respiratory tract infections symptoms are self-limiting and
can easily be self-managed, can decrease intention to demand antibiotics [101]. Empowering
parents has also been linked to decreased parental anxiety and enhanced parental confidence
in managing their sick children [102].

Lastly, our study found that a parent holding the view that AMR prevention is a societal
responsibility had a moderating effect on their intention to demand antibiotics. Our finding
support results of a study indicating that individuals with an altruistic view of society engage
in judicious use of antibiotics [40]. In our study, parents who had a higher sense of community
and social responsibility had a lower intention to demand antibiotics. This finding implies that
antibiotic awareness campaigns will be more effective if they promote the attitude/idea that
AMR prevention is everyone’s responsibility and affects us universally [103]. Previous
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communication about the consequences of AMR has primarily focused on the health conse-
quences of vulnerable groups rather than society as a whole [104]. Moreover, AMR communi-
cation has been framed as a human health issue, with messages that target individual clinical
encounters and antibiotic misuse rather than wider societal action [105]. Health messages that
emphasised societal benefits, rather than focusing solely on the individual, persuaded more
individuals to engage in preventative behaviour and also motivated others to do so [106].
There is significant support therefore, in our research and others’, for the proposal that
highlighting AMR prevention as a pro-social behaviour could reduce parent intention to
demand antibiotics.

Limitations and future research

Future research could consider an actual campaign on AMR specifically designed considering
the model and constructs in this study. A single, tailored campaign can serve as the basis of a
study to investigate respondents’ knowledge [107], attitude [93], and practice/s of antibiotic
use. It would be it would be more accurate to measure the effects of a campaign on knowledge,
attitude, and behaviour of participants, if a control group of participants were exposed to a tai-
lored campaign, as opposed to trying to measure the effect of various campaigns to gauge the
knowledge gained by participants from a tailored campaign. Our study depended on cam-
paigns participants were previously exposed to. These campaigns were diverse in the way they
framed campaign messages, and the mode (mass or interpersonal) and medium (e.g., radio,
television, posters) of communication used. It can be assumed that participants from our
study, therefore, have had different exposure to messaging targeted at changing their level of
knowledge, perception of risk, and current practices with respect to antibiotic use and AMR.
Future studies that use a single campaign specifically designed/developed for the research is
thus highly recommended. Future studies assessing the most effective mode and medium of
campaigns (e.g., face to face, use of audio-visual media) could help improve campaign effec-
tiveness. Furthermore, our instrument lacked specification of the media where participants
exposed to. Future studies may consider determining the effect of specific media types such as
television, radio, newspaper, and billboard that the respondents were exposed to. This may
generate richer data and further may further explore the role of Cultivation theory in antibiotic
awareness campaigns.

Conclusion

This structural model highlights that AMR campaign exposure alone may not be enough to
change parental intention to demand antibiotics. Several moderating factors, identified in this
research, affect parental expectation to demand antibiotics for their children. These complex
interactions could be further explored and new knowledge, from current and future studies,
utilised to improve the effectiveness of AMR communication in reducing demand for antibiot-
ics and reduce AMR overall.

This research highlighted that knowledge does not always translate to behaviour change.
Exploring the barriers that prevent adaptation of responsible use of antibiotics may contribute
to better messaging and communication strategies. Understanding the target audience may
contribute to a more tailored campaign messages which may results to more successful cam-
paigns. Thus, antibiotic awareness campaigns could utilise behavioural theory such as social
marketing may be more effective than traditional campaigns focusing on information provi-
sion and one-size fits all approach.

The model suggested that people’s awareness of an issue negatively affecting society may
influence them to adopt healthy behaviours. Parental anxiety regarding their child’s illness be
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acknowledged and addressed during consultations and communication that empowers
parents may potentially deter intention of parents to demand antibiotics.

Author Contributions

Conceptualization: Aaron Lapuz Alejandro, Wei Wei Cheryl Leo, Mieghan Bruce.
Formal analysis: Aaron Lapuz Alejandro, Wei Wei Cheryl Leo, Mieghan Bruce.
Investigation: Aaron Lapuz Alejandro.

Methodology: Aaron Lapuz Alejandro, Wei Wei Cheryl Leo, Mieghan Bruce.
Supervision: Wei Wei Cheryl Leo, Mieghan Bruce.

Writing - original draft: Aaron Lapuz Alejandro.

Writing - review & editing: Wei Wei Cheryl Leo, Mieghan Bruce, Kaymart Gimutao.

References

1. World Health Organization. Global action plan on antimicrobial resistance. Geneva: World Health
Organization; 2015 [cited 2022 Dec 1] Available from: https://www.who.int/publications/i/item/
9789241509763

2. O'Neill J. Tackling drug-resistant infections globally: final report and recommendations United King-
dom. Government of the United Kingdom; 2016 [cited 2022 Dec 1] Available from: https://amr-review.
org/sites/default/files/160518_Final%20paper_with%20cover.pdf

3. World Health Organization (WHO), Food and Agriculture Organization of the United Nations (FAO),
World Organisation for Animal Health. Monitoring global progess on addressing antimicorbial resis-
tance: analysis report of the second round of resultsof AMR country self-assessment survey; 2018.
[cited 2022 Dec 1] Available from: https://apps.who.int/iris/bitstream/handle/10665/273128/
9789241514422-eng.pdf.

4. World Health Organisation. Library of AMR national action plans 2022; [cited 2022 Dec 1] Available
from: https://www.who.int/teams/surveillance-prevention-control-AMR/national-action-plan-
monitoring-evaluation/library-of-national-action-plans.

5. Ayukekbong JA, Ntemgwa M, Atabe AN. The threat of antimicrobial resistance in developing coun-
tries: causes and control strategies. Antimicrob Resist Infect Control. 2017; 6(1):47.

6. Huttner B, Goossens H, Verheij T, Harbarth S. Characteristics and outcomes of public campaigns
aimed at improving the use of antibiotics in outpatients in high-income countries. Lancet Infect Dis.
2010; 10(1):17-31. https://doi.org/10.1016/S1473-3099(09)70305-6 PMID: 20129146

7. National Prescribing Service MedecineWise. Reducing antibiotic resistance 2012—2017 Surry Hills,
(AUST)2018 [cited 2022 December 1]. Available from: https://www.nps.org.au/assets/NPS/pdf/NPS-
MedicineWise-Economic-evaluation-report-Reducing-Antibiotic-Resistance-2012-17.pdf.

8. Wutzke SE, Artist MA, Kehoe LA, Fletcher M, Mackson JM, Weekes LM. Evaluation of a national pro-
gramme to reduce inappropriate use of antibiotics for upper respiratory tract infections: effects on con-
sumer awareness, beliefs, attitudes and behaviour in Australia. Health Promot Int. 2006; 22(1):53-64.
https://doi.org/10.1093/heapro/dal034 PMID: 17046966

9. McNulty CAM, Nichols T, Boyle PJ, Woodhead M, Davey P. The English antibiotic awareness cam-
paigns: did they change the public’s knowledge of and attitudes to antibiotic use? J Antimicrob Che-
mother. 2010; 65(7):1526—33. https://doi.org/10.1093/jac/dkq126 PMID: 20488985

10. Mazinska B, Struzycka I, Hryniewicz W. Surveys of public knowledge and attitudes with regard to anti-
biotics in Poland: Did the European Antibiotic Awareness Day campaigns change attitudes? PloS
One. 2017; 12(2):e0172146—e. https://doi.org/10.1371/journal.pone.0172146 PMID: 28212400

11.  Zhao X. Health communication campaigns: A brief introduction and call for dialogue. Int J Nurs Scl.
2020; 7:S11-S85. https://doi.org/10.1016/j.ijnss.2020.04.009 PMID: 32995373

12. Wakefield MA, Loken B, Hornik RC. Use of mass media campaigns to change health behaviour. Lan-
cet. 2010; 376(9748):1261-71. https://doi.org/10.1016/S0140-6736(10)60809-4 PMID: 20933263

13. Hornik RC, Yanovitzky |. Using Theory to Design Evaluations of Communication Campaigns: The
case of the national youth anti-drug media campaign. Commun Theory. 2003; 13(2):204—24. https:/
doi.org/10.1111/j.1468-2885.2003.tb00289.x PMID: 25525317

PLOS ONE | https://doi.org/10.1371/journal.pone.0285396 May 18, 2023 14/19


https://www.who.int/publications/i/item/9789241509763
https://www.who.int/publications/i/item/9789241509763
https://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf
https://amr-review.org/sites/default/files/160518_Final%20paper_with%20cover.pdf
https://apps.who.int/iris/bitstream/handle/10665/273128/9789241514422-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/273128/9789241514422-eng.pdf
https://www.who.int/teams/surveillance-prevention-control-AMR/national-action-plan-monitoring-evaluation/library-of-national-action-plans
https://www.who.int/teams/surveillance-prevention-control-AMR/national-action-plan-monitoring-evaluation/library-of-national-action-plans
https://doi.org/10.1016/S1473-3099%2809%2970305-6
http://www.ncbi.nlm.nih.gov/pubmed/20129146
https://www.nps.org.au/assets/NPS/pdf/NPS-MedicineWise-Economic-evaluation-report-Reducing-Antibiotic-Resistance-2012-17.pdf
https://www.nps.org.au/assets/NPS/pdf/NPS-MedicineWise-Economic-evaluation-report-Reducing-Antibiotic-Resistance-2012-17.pdf
https://doi.org/10.1093/heapro/dal034
http://www.ncbi.nlm.nih.gov/pubmed/17046966
https://doi.org/10.1093/jac/dkq126
http://www.ncbi.nlm.nih.gov/pubmed/20488985
https://doi.org/10.1371/journal.pone.0172146
http://www.ncbi.nlm.nih.gov/pubmed/28212400
https://doi.org/10.1016/j.ijnss.2020.04.009
http://www.ncbi.nlm.nih.gov/pubmed/32995373
https://doi.org/10.1016/S0140-6736%2810%2960809-4
http://www.ncbi.nlm.nih.gov/pubmed/20933263
https://doi.org/10.1111/j.1468-2885.2003.tb00289.x
https://doi.org/10.1111/j.1468-2885.2003.tb00289.x
http://www.ncbi.nlm.nih.gov/pubmed/25525317
https://doi.org/10.1371/journal.pone.0285396

PLOS ONE

Antibiotic awareness campaigns exposure and intention to demand antibiotic treatment

14.

15.
16.

17.

18.

19.

20.

21.
22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Fishbein M, Ajzen |. Predicting and changing behavior: the reasoned action approach: Psychology
press; 2011.

Dutta MJ, Kaur-Gill S, Tan N. Cultivation in health and risk messaging. Oxford University Press; 2017.

Morgan M, Shanahan J, Signorielli N. Growing up with television: cultivation processes. Media Effects:
Adv. Theory Simul. 2009:34—49.

Allen CG, McBride CM, Haardorfer R, Roberts MC. Associations between objective television expo-
sure and cancer perceptions in a national sample of adults. Cancer Control. 2019; 26
(1):1073274819846603—. https://doi.org/10.1177/1073274819846603 PMID: 31131620

Anker AE, Feeley TH, McCracken B, Lagoe CA. Measuring the effectiveness of mass-mediated health
campaigns through meta-analysis. J Health Commun. 2016; 21(4):439-56. https://doi.org/10.1080/
10810730.2015.1095820 PMID: 26953782

Manika D, Dickert S, Golden LL. Check (it) yourself before you wreck yourself: The benefits of online
health information exposure on risk perception and intentions to protect oneself. Technol Forecast
Soc Change. 2021; 173:121098.

Slovic P. Perception of risk. Science. 1987; 236(4799):280-5. https://doi.org/10.1126/science.
3563507 PMID: 3563507

Paek H-J, Hove T. Risk perceptions and risk characteristics. Oxford University Press; 2017.

McCarthy M, Brennan M, De Boer M, Ritson C. Media risk communication—what was said by whom
and how was it interpreted. Journal of risk research. 2008; 11(3):375-94.

Agha S. The impact of a mass media campaign on personal risk perception, perceived self-efficacy
and on other behavioural predictors. AIDS Care. 2003; 15(6):749-62. https://doi.org/10.1080/
09540120310001618603 PMID: 14617497

Marx JJ, Gube C, Faldum A, Kuntze H, Nedelmann M, Haertle B, et al. An educational multimedia
campaign improves stroke knowledge and risk perception in different stroke risk groups. Eur Neuro.
2009; 16(5):612-8. https://doi.org/10.1111/j.1468-1331.2009.02555.x PMID: 19220447

Murukutla N, Cotter T, Wang S, Cullinan K, Gaston F, Kotov A, et al. Results of a mass media cam-
paign in South Africa to promote a sugary drinks tax. Nutrients. 2020; 12(6):1878. https://doi.org/10.
3390/nu12061878 PMID: 32586040

McGuire WJ. Public communication as a strategy for inducing health-promoting behavioral change.
Prev Med. 1984; 13(3):299-319. https://doi.org/10.1016/0091-7435(84)90086-0 PMID: 6387698

Bauman A, Bowles HR, Huhman M, Heitzler CD, Owen N, Smith BJ, et al. Testing a hierarchy-of-
effects model: pathways from awareness to outcomes in the VERB campaign 2002—2003. Am J Prev
Med. 2008; 34(6 Suppl):S249-S56. https://doi.org/10.1016/j.amepre.2008.03.015 PMID: 18471605

Kite J, Gale J, Grunseit A, Li V, Bellew W, Bauman A. From awareness to behaviour: Testing a hierar-
chy of effects model on the Australian Make Healthy Normal campaign using mediation analysis. Prev
Med Rep. 2018; 12:140-7. https://doi.org/10.1016/j.pmedr.2018.09.003 PMID: 30258762

Moro ML, Marchi M, Gagliotti C, Di Mario S, Resi D, the "Progetto Bambini a Antibiotici " Regional G.
Why do paediatricians prescribe antibiotics? Results of an Italian regional project. BMC Pediatrics.
2009; 9(1):69. https://doi.org/10.1186/1471-2431-9-69 PMID: 19895678

Szymczak JE, Feemster KA, Zaoutis TE, Gerber JS. Pediatrician perceptions of an outpatient antimi-
crobial stewardship intervention. Infect Control Hosp Epidemiol. 2014; 35(S3):S69-S78. hitps://doi.
org/10.1086/677826 PMID: 25222901

Lin L, Harbarth S, Wang X, Zhou X. Survey of parental use of antimicrobial drugs for common child-
hood infections, China. Emerg Infect Dis. 2020; 26(7):1517—-20. https://doi.org/10.3201/eid2607.
190631 PMID: 32568044

Cook R, Davidson P, White A. Clinicians prescribe antibiotics for childhood respiratory tract infection
based on assessment, rather than parental expectation. BMJ. 2020; 368:16768. https://doi.org/10.
1136/bm|.16768 PMID: 31924664

NPS MedicineWise. Too many Australian parents expect antibiotics for their kids. 2017; [cited 2022
Dec 1] Available from: https://www.nps.org.au/media/too-many-australian-parents-expect-antibiotics-
for-their-kids.

Vodicka TA, Thompson M, Lucas P, Heneghan C, Blair PS, Buckley DI, et al. Reducing antibiotic pre-
scribing for children with respiratory tract infections in primary care: a systematic review. Br J Gen
Prac. 2013; 63(612):e445. https://doi.org/10.3399/bjgp13X669167 PMID: 23834881

Dekker ARJ, de Groot E, Sebalj T, Yardley L, Cals JWL, Verheij TIM, et al. Parents’ attitudes and
views regarding antibiotics in the management of respiratory tract infections in children: a qualitative
study of the influence of an information booklet. BJGP Open. 2018; 2(2):bjgpopen18X101553. https://
doi.org/10.3399/bjgpopen18X101553 PMID: 30564719

PLOS ONE | https://doi.org/10.1371/journal.pone.0285396 May 18, 2023 15/19


https://doi.org/10.1177/1073274819846603
http://www.ncbi.nlm.nih.gov/pubmed/31131620
https://doi.org/10.1080/10810730.2015.1095820
https://doi.org/10.1080/10810730.2015.1095820
http://www.ncbi.nlm.nih.gov/pubmed/26953782
https://doi.org/10.1126/science.3563507
https://doi.org/10.1126/science.3563507
http://www.ncbi.nlm.nih.gov/pubmed/3563507
https://doi.org/10.1080/09540120310001618603
https://doi.org/10.1080/09540120310001618603
http://www.ncbi.nlm.nih.gov/pubmed/14617497
https://doi.org/10.1111/j.1468-1331.2009.02555.x
http://www.ncbi.nlm.nih.gov/pubmed/19220447
https://doi.org/10.3390/nu12061878
https://doi.org/10.3390/nu12061878
http://www.ncbi.nlm.nih.gov/pubmed/32586040
https://doi.org/10.1016/0091-7435%2884%2990086-0
http://www.ncbi.nlm.nih.gov/pubmed/6387698
https://doi.org/10.1016/j.amepre.2008.03.015
http://www.ncbi.nlm.nih.gov/pubmed/18471605
https://doi.org/10.1016/j.pmedr.2018.09.003
http://www.ncbi.nlm.nih.gov/pubmed/30258762
https://doi.org/10.1186/1471-2431-9-69
http://www.ncbi.nlm.nih.gov/pubmed/19895678
https://doi.org/10.1086/677826
https://doi.org/10.1086/677826
http://www.ncbi.nlm.nih.gov/pubmed/25222901
https://doi.org/10.3201/eid2607.190631
https://doi.org/10.3201/eid2607.190631
http://www.ncbi.nlm.nih.gov/pubmed/32568044
https://doi.org/10.1136/bmj.l6768
https://doi.org/10.1136/bmj.l6768
http://www.ncbi.nlm.nih.gov/pubmed/31924664
https://www.nps.org.au/media/too-many-australian-parents-expect-antibiotics-for-their-kids
https://www.nps.org.au/media/too-many-australian-parents-expect-antibiotics-for-their-kids
https://doi.org/10.3399/bjgp13X669167
http://www.ncbi.nlm.nih.gov/pubmed/23834881
https://doi.org/10.3399/bjgpopen18X101553
https://doi.org/10.3399/bjgpopen18X101553
http://www.ncbi.nlm.nih.gov/pubmed/30564719
https://doi.org/10.1371/journal.pone.0285396

PLOS ONE

Antibiotic awareness campaigns exposure and intention to demand antibiotic treatment

36.

37.

38.

39.

40.

41.

42,

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

Ashe D, Patrick PA, Stempel MM, Shi Q, Brand DA. Educational posters to reduce antibiotic use. J
Pediatr Health Care. 2006; 20(3):192-7. https://doi.org/10.1016/j.pedhc.2005.12.017 PMID:
16675380

Taylor JA, Kwan-Gett TS, McMahon EM Jr. Effectiveness of a parental educational intervention in
reducing antibiotic use in children: a randomized controlled trial. Pediatr Infect Dis J. 2005; 24(6):489-
93. https://doi.org/10.1097/01.inf.0000164706.91337.5d PMID: 15933556

Goggin K, Hurley EA, Bradley-Ewing A, Bickford C, Lee BR, Pina K, et al. Reductions in parent interest
in receiving antibiotics following a 90-Second video intervention in outpatient pediatric clinics. J
Pediatr. 2020; 225:138-45.€e1. https://doi.org/10.1016/j.jpeds.2020.06.027 PMID: 32553835

Ferrer R, Klein WM. Risk perceptions and health behavior. Curr Opin Psychol. 2015; 5:85-9. https://
doi.org/10.1016/j.copsyc.2015.03.012 PMID: 26258160

Ancillotti M, Eriksson S, Veldwijk J, Nihlén Fahlquist J, Andersson DI, Godskesen T. Public awareness
and individual responsibility needed for judicious use of antibiotics: a qualitative study of public beliefs
and perceptions. BMC Public Health. 2018; 18(1):1153—. https://doi.org/10.1186/s12889-018-6047-8
PMID: 30285689

Van Hecke O, Butler CC, Wang K, Tonkin-Crine S. Parents’ perceptions of antibiotic use and antibiotic
resistance (PAUSE): a qualitative interview study. J Antimicrob Chemother. 2019; 74(6):1741-7.
https://doi.org/10.1093/jac/dkz091 PMID: 30879040

Schmaélzle R, Renner B, Schupp HT. Health risk perception and risk communication. Policy Insights
Behav Brain Sci. 2017; 4(2):163-9.

Sheeran P, Harris PR, Epton T. Does heightening risk appraisals change people’s intentions and
behavior? a meta-analysis of experimental studies. Psychol Bull. 2014; 140(2):511—43. https://doi.org/
10.1037/a0033065 PMID: 23731175

Embong H, Ting CY, Ramli MS, Harunarashid H. Heightened anxiety state among parents of sick chil-
dren attending emergency department using State-Trait Anxiety Inventory. Hong Kong J Emerg Med.
2020; 27(2):65—70.

Zdun-Ryzewska A, Nadrowska N, Btazek M, Biatek K, Zach E, Krywda-Rybska D. Parent’s stress pre-
dictors during a child’s hospitalization. Int J Environ Res. 2021; 18(22):12019. https://doi.org/10.3390/
ijerph182212019 PMID: 34831774

Porcelli AJ, Delgado MR. Stress and decision making: effects on valuation, learning, and risk-taking.
Curr Opin Behav Sci. 2017; 14:33-9. https://doi.org/10.1016/j.cobeha.2016.11.015 PMID: 28044144

Madrigal VN, Hill DL, Shults J, Feudtner C. Trust in physicians, anxiety and depression, and decision-
making preferences among parents of children with serious illness. J Palliat Med. 2021; 25(3):428-36.
https://doi.org/10.1089/jpm.2021.0063 PMID: 34516933

Biezen R, Grando D, Mazza D, Brijnath B. Dissonant views—GPs’ and parents’ perspectives on antibi-
otic prescribing for young children with respiratory tract infections. BMC Fam Pract. 2019; 20(1):46—.
https://doi.org/10.1186/s12875-019-0936-5 PMID: 30922238

Lucas PJ, Cabral C, Hay AD, Horwood J. A systematic review of parent and clinician views and per-
ceptions that influence prescribing decisions in relation to acute childhood infections in primary care.
Scand J Prim Health Care. 2015; 33(1):11-20. https://doi.org/10.3109/02813432.2015.1001942
PMID: 25716427

Mustafa M, Wood F, Butler CC, Elwyn G. Managing expectations of antibiotics for upper respiratory
tract infections: a qualitative study. Ann Fam Med. 2014; 12(1):29-36. https://doi.org/10.1370/afm.
1583 PMID: 24445101

Stivers T. Presenting the problem in pediatriceEncounters: "symptoms only" versus "candidate diag-
nosis" presentations. Health Commun. 2002; 14(3):299-338.

van Osch M, Sep M, van Vliet LM, van Dulmen S, Bensing JM. Reducing patients’ anxiety and uncer-
tainty, and improving recall in bad news consultations. J Health Psychol. 2014; 33(11):1382-90.
https://doi.org/10.1037/hea0000097 PMID: 25089344

Spicer JO, Roberts RM, Hicks LA. Perceptions of the benefits and risks of antibiotics among adult
patients and parents with high antibiotic utilization. Open Forum Infect Dis. 2020; 7(12):0faa544—ofaa.
https://doi.org/10.1093/ofid/ofaa544 PMID: 33335939

Béhm R, Holtmann-Klenner C, Korn L, Santana AP, Betsch C. Behavioral determinants of antibiotic
resistance: The role of social information. Appl Psychol: Health and Well-Being. 2022. https://doi.org/
10.1111/aphw.12345 PMID: 35103398

Neville FG, Templeton A, Smith JR, Louis WR. Social norms, social identities and the COVID-19 pan-
demic: theory and recommendations. Soc Pers Psychol Compass. 2021; 15(5):e12596. https://doi.
org/10.1111/spc3.12596 PMID: 34230834

PLOS ONE | https://doi.org/10.1371/journal.pone.0285396 May 18, 2023 16/19


https://doi.org/10.1016/j.pedhc.2005.12.017
http://www.ncbi.nlm.nih.gov/pubmed/16675380
https://doi.org/10.1097/01.inf.0000164706.91337.5d
http://www.ncbi.nlm.nih.gov/pubmed/15933556
https://doi.org/10.1016/j.jpeds.2020.06.027
http://www.ncbi.nlm.nih.gov/pubmed/32553835
https://doi.org/10.1016/j.copsyc.2015.03.012
https://doi.org/10.1016/j.copsyc.2015.03.012
http://www.ncbi.nlm.nih.gov/pubmed/26258160
https://doi.org/10.1186/s12889-018-6047-8
http://www.ncbi.nlm.nih.gov/pubmed/30285689
https://doi.org/10.1093/jac/dkz091
http://www.ncbi.nlm.nih.gov/pubmed/30879040
https://doi.org/10.1037/a0033065
https://doi.org/10.1037/a0033065
http://www.ncbi.nlm.nih.gov/pubmed/23731175
https://doi.org/10.3390/ijerph182212019
https://doi.org/10.3390/ijerph182212019
http://www.ncbi.nlm.nih.gov/pubmed/34831774
https://doi.org/10.1016/j.cobeha.2016.11.015
http://www.ncbi.nlm.nih.gov/pubmed/28044144
https://doi.org/10.1089/jpm.2021.0063
http://www.ncbi.nlm.nih.gov/pubmed/34516933
https://doi.org/10.1186/s12875-019-0936-5
http://www.ncbi.nlm.nih.gov/pubmed/30922238
https://doi.org/10.3109/02813432.2015.1001942
http://www.ncbi.nlm.nih.gov/pubmed/25716427
https://doi.org/10.1370/afm.1583
https://doi.org/10.1370/afm.1583
http://www.ncbi.nlm.nih.gov/pubmed/24445101
https://doi.org/10.1037/hea0000097
http://www.ncbi.nlm.nih.gov/pubmed/25089344
https://doi.org/10.1093/ofid/ofaa544
http://www.ncbi.nlm.nih.gov/pubmed/33335939
https://doi.org/10.1111/aphw.12345
https://doi.org/10.1111/aphw.12345
http://www.ncbi.nlm.nih.gov/pubmed/35103398
https://doi.org/10.1111/spc3.12596
https://doi.org/10.1111/spc3.12596
http://www.ncbi.nlm.nih.gov/pubmed/34230834
https://doi.org/10.1371/journal.pone.0285396

PLOS ONE

Antibiotic awareness campaigns exposure and intention to demand antibiotic treatment

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

McMillan DW, Chavis DM. Sense of community: A definition and theory. J Community Psychol. 1986;
14(1):6-23.

Talo C, Mannarini T, Rochira A. Sense of community and community participation: a meta-analytic
review. Soc Indic Res. 2014; 117(1):1-28.

Di Napoli |, Guidi E, Arcidiacono C, Esposito C, Marta E, Novara C, et al. ltalian community psychology
in the COVID-19 pandemic: shared feelings and thoughts in the storytelling of university students.
Front Psychol. 2021; 12.

Heinrich K. Going beyond the science: fostering community within health behavior interventions for
lasting change. Health Behav Res. 2020; 3.

Boydell V, McMullen H, Cordero J, Steyn P, Kiare J. Studying social accountability in the context of
health system strengthening: innovations and considerations for future work. Health Res Policy Syst.
2019; 17(1):34. https://doi.org/10.1186/s12961-019-0438-x PMID: 30925889

Ancillotti M, Nihlén Fahlquist J, Eriksson S. Individual moral responsibility for antibiotic resistance. Bio-
ethics. 2022; 36(1):3-9. https://doi.org/10.1111/bioe.12958 PMID: 34599841

Malena C, Forster R, Singh J, editors. Social accountability: an introduction to the concept and emerg-
ing practice.2004.

Gullo S, Galavotti C, Sebert Kuhimann A, Msiska T, Hastings P, Marti CN. Effects of a social account-
ability approach, CARE’s Community Score Card, on reproductive health-related outcomes in Malawi:
A cluster-randomized controlled evaluation. PLoS One. 2017; 12(2):e0171316. https://doi.org/10.
1371/journal.pone.0171316 PMID: 28187159

Government of Australia. Antimcrobial resistance 2017 [cited 2022 June 20, 2022]. Available from:
https://www.amr.gov.au/what-you-can-do/general-public.

LaMorte W. The Health Belief Model Boston (USA): Boston University School of Public Health; 2019
[Available from: https://sphweb.bumc.bu.edu/otlt/MPH-Modules/SB/BehavioralChangeTheories/
BehavioralChangeTheories2.html.

Heid C, Knobloch MJ, Schulz LT, Safdar N. Use of the Health Belief Model to study patient perceptions
of antimicrobial stewardship in the acute care setting. Infect Control Hosp Epidemiol. 2016; 37(5):576—
82. https://doi.org/10.1017/ice.2015.342 PMID: 26809477

Ursachi G, Horodnic IA, Zait A. How reliable are measurement scales? external factors with indirect
influence on reliability estimators. Procedia Econom Fin. 2015; 20:679-86.

Taber KS. The se of cronbach’s alpha when developing and reporting research instruments in science
education. Res Sci Educ. 2018; 48(6):1273-96.

Hair JF. Multivariate data analysis: a global perspective. 7th ed. London;Upper Saddle River, N.J;:
Pearson Education; 2010.

Lt Hu, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis: Conventional criteria
versus new alternatives. Struct Equ Modeling. 1999; 6(1):1-55.

DeCoster J, Gallucci M, Iselin A-MR. Best practices for using median splits, artificial categorization,
and their continuous alternatives. J Exp Psychopathol. 2011; 2(2):197-209.

Price L, Gozdzielewska L, Young M, Smith F, MacDonald J, McParland J, et al. Effectiveness of inter-
ventions to improve the public’s antimicrobial resistance awareness and behaviours associated with
prudent use of antimicrobials: a systematic review. Journal of Antimicrobial Chemotherapy. 2018; 73
(6):1464-78. https://doi.org/10.1093/jac/dky076 PMID: 29554263

Khoshgoftar M, Zamani-Alavijeh F, Kasaian N, Shahzamani K, Rostami S, Nakhodian Z, et al. The
effect of public health educational campaign regarding antibiotic use and microbial resistance on
knowledge, attitude, and practice in the Iran. J Educ Health Promot. 2021; 10(1):3. https://doi.org/10.
4103/jehp.jehp_629_20 PMID: 33688512

Cross ELA, Tolfree R, Kipping R. Systematic review of public-targeted communication interventions to
improve antibiotic use. J Antimicrob Chemother. 2016; 72(4):975-87.

McNulty CAM, Boyle P, Nichols T, Clappison P, Davey P. Don’t wear me out—the public’s knowledge
of and attitudes to antibiotic use. J Antimicrob Chemother. 2007; 59(4):727-38. https://doi.org/10.
1093/jac/dkl558 PMID: 17307770

Diao M, Shen X, Cheng J, Chai J, Feng R, Zhang P, et al. How patients’ experiences of respiratory
tract infections affect healthcare-seeking and antibiotic use: insights from a cross-sectional survey in
rural Anhui, China. BMJ Open. 2018; 8(2):e019492. https://doi.org/10.1136/bmjopen-2017-019492
PMID: 29431136

Haenssgen MJ, Xayavong T, Charoenboon N, Warapikuptanun P, Khine Zaw Y. The consequences
of AMR education and awareness raising: outputs, outcomes, and behavioural impacts of an antibi-
otic-related educational activity in Lao PDR. Antibiotics (Basel). 2018; 7(4). https://doi.org/10.3390/
antibiotics7040095 PMID: 30388824

PLOS ONE | https://doi.org/10.1371/journal.pone.0285396 May 18, 2023 17/19


https://doi.org/10.1186/s12961-019-0438-x
http://www.ncbi.nlm.nih.gov/pubmed/30925889
https://doi.org/10.1111/bioe.12958
http://www.ncbi.nlm.nih.gov/pubmed/34599841
https://doi.org/10.1371/journal.pone.0171316
https://doi.org/10.1371/journal.pone.0171316
http://www.ncbi.nlm.nih.gov/pubmed/28187159
https://www.amr.gov.au/what-you-can-do/general-public
https://sphweb.bumc.bu.edu/otlt/MPH-Modules/SB/BehavioralChangeTheories/BehavioralChangeTheories2.html
https://sphweb.bumc.bu.edu/otlt/MPH-Modules/SB/BehavioralChangeTheories/BehavioralChangeTheories2.html
https://doi.org/10.1017/ice.2015.342
http://www.ncbi.nlm.nih.gov/pubmed/26809477
https://doi.org/10.1093/jac/dky076
http://www.ncbi.nlm.nih.gov/pubmed/29554263
https://doi.org/10.4103/jehp.jehp%5F629%5F20
https://doi.org/10.4103/jehp.jehp%5F629%5F20
http://www.ncbi.nlm.nih.gov/pubmed/33688512
https://doi.org/10.1093/jac/dkl558
https://doi.org/10.1093/jac/dkl558
http://www.ncbi.nlm.nih.gov/pubmed/17307770
https://doi.org/10.1136/bmjopen-2017-019492
http://www.ncbi.nlm.nih.gov/pubmed/29431136
https://doi.org/10.3390/antibiotics7040095
https://doi.org/10.3390/antibiotics7040095
http://www.ncbi.nlm.nih.gov/pubmed/30388824
https://doi.org/10.1371/journal.pone.0285396

PLOS ONE

Antibiotic awareness campaigns exposure and intention to demand antibiotic treatment

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94,

95.

96.

97.

98.

99.

Cho H, Salmon CT. Unintended effects of health communication campaigns. J Comm. 2007; 57
(2):293-317.

West JJ. Doing more harm than good: negative health effects of intimate-partner violence campaigns.
Health Mark Q. 2013; 30(3):195-205. https://doi.org/10.1080/07359683.2013.814482 PMID:
23924219

Frid-Nielsen SS, Rubin O, Baekkeskov E. The state of social science research on antimicrobial resis-
tance. Soc Sci Med. 2019; 242:112596. https://doi.org/10.1016/j.socscimed.2019.112596 PMID:
31654893

Lu J, Sheldenkar A, Lwin MO. A decade of antimicrobial resistance research in social science fields: a
scientometric review. Antimicrob Resist & Infect Control. 2020; 9(1):178.

Edgar T, Boyd SD, Palamé MJ. Sustainability for behaviour change in the fight against antibiotic resis-
tance: a social marketing framework. J Antimicrob Chemother. 2008; 63(2):230-7. https://doi.org/10.
1093/jac/dkn508 PMID: 19095680

Worthington AK, MacGeorge EL, Foley KA. Perceptions of Responsibility for Antibiotic Resistance:
Implications for Stewardship Campaigns. J Health Comm. 2020; 25(9):703—11. https://doi.org/10.
1080/10810730.2020.1838672 PMID: 33232217

La Guardia J. Why knowledge alone doesn'’t create behavior change: Omada Health; 2019 [Available
from: https://www.omadahealth.com/news/why-knowledge-alone-doesnt-create-behavior-change.

Grier S, Bryant CA. Social marketing in public health. Annu Rev Public Health. 2005; 26(1):319-39.
https://doi.org/10.1146/annurev.publhealth.26.021304.144610 PMID: 15760292

Je French. Social marketing and public health: theory and practice. Second ed. Oxford, United King-
dom;New York, NY;: Oxford University Press; 2017.

Liao C-H. Evaluating the social marketing success criteria in health promotion: A F-DEMATEL
approach. J Environ Res Public Health. 2020; 17(17):6317. https://doi.org/10.3390/ijerph17176317
PMID: 32877995

NPS MedicineWise. Reducing antibiotic resistance 2012—2017: evaluation report 2018. [cited 1
December 2022] Available from: https://www.nps.org.au/assets/NPS/pdf/NPS-MedicineWise-
Economic-evaluation-report-Reducing-Antibiotic-Resistance-2012-17.pdf.

Basquin CA. Parent readiness to change child weight behavior: the role of health behavior change
models and perception of risk: ProQuest Dissertations Publishing; 2019.

Park T, Ju |, Ohs JE, Hinsley A. Optimistic bias and preventive behavioral engagement in the context
of COVID-19. Res Soc Adm Pharm. 2021; 17(1):1859-66.

Anthonj C, Setty KE, Ferrero G, A. Yaya A-M, Mingoti Poague KIH, Marsh AJ, et al. Do health risk per-
ceptions motivate water—and health-related behaviour? A systematic literature review. Sci Total Envi-
ron. 2022; 819:1-25. https://doi.org/10.1016/j.scitotenv.2021.152902 PMID: 34998758

Szymczak JE, Klieger SB, Miller M, Fiks AG, Gerber JS. What parents think about the risks and bene-
fits of antibiotics for their child’s acute respiratory tract infection. J Pediatric Infect Dis Soc. 2018; 7
(4):303-9. https://doi.org/10.1093/jpids/pix073 PMID: 28992328

Bakhit M, Del Mar C, Gibson E, Hoffmann T. Exploring patients’ understanding of antibiotic resistance
and how this may influence attitudes towards antibiotic use for acute respiratory infections: a qualita-
tive study in Australian general practice. BMJ Open. 2019; 9(3):e026735—e. https://doi.org/10.1136/
bmjopen-2018-026735 PMID: 30867203

Trope Y, Liberman N. Construal-Level theory of psychological distance. Psychol Rev. 2010; 117
(2):440-63. https://doi.org/10.1037/a0018963 PMID: 20438233

Spence A, Poortinga W, Pidgeon N. The psychological distance of climate change. Risk Anal. 2012;
32(6):957-72. https://doi.org/10.1111/j.1539-6924.2011.01695.x PMID: 21992607

Nerlich B, James R. “The post-antibiotic apocalypse” and the “war on superbugs”: catastrophe dis-
course in microbiology, its rhetorical form and political function. Public Underst Sci. 2009; 18(5):574—
90. https://doi.org/10.1177/0963662507087974 PMID: 20027773

Cox JAG, Worthington T. The ‘Antibiotic Apocalypse’-scaremongering or scientific reporting? Trends
Microbiol. 2017; 25(3):167-9. https://doi.org/10.1016/j.tim.2016.11.016 PMID: 28024669

Bouchoucha SL, Whatman E, Johnstone MJ. Media representation of the antimicrobial resistance
(AMR) crisis: an Australian perspective. Infect Dis Health. 2019; 24(1):23-31. https://doi.org/10.1016/
j-idh.2018.09.084 PMID: 30541696

Maiella R, La Malva P, Marchetti D, Pomarico E, Di Crosta A, Palumbo R, et al. The psychological dis-
tance and climate change: a systematic review on the mitigation and adaptation behaviors. Fron Psy-
chol. 2020; 11. https://doi.org/10.3389/fpsyg.2020.568899 PMID: 33329207

PLOS ONE | https://doi.org/10.1371/journal.pone.0285396 May 18, 2023 18/19


https://doi.org/10.1080/07359683.2013.814482
http://www.ncbi.nlm.nih.gov/pubmed/23924219
https://doi.org/10.1016/j.socscimed.2019.112596
http://www.ncbi.nlm.nih.gov/pubmed/31654893
https://doi.org/10.1093/jac/dkn508
https://doi.org/10.1093/jac/dkn508
http://www.ncbi.nlm.nih.gov/pubmed/19095680
https://doi.org/10.1080/10810730.2020.1838672
https://doi.org/10.1080/10810730.2020.1838672
http://www.ncbi.nlm.nih.gov/pubmed/33232217
https://www.omadahealth.com/news/why-knowledge-alone-doesnt-create-behavior-change
https://doi.org/10.1146/annurev.publhealth.26.021304.144610
http://www.ncbi.nlm.nih.gov/pubmed/15760292
https://doi.org/10.3390/ijerph17176317
http://www.ncbi.nlm.nih.gov/pubmed/32877995
https://www.nps.org.au/assets/NPS/pdf/NPS-MedicineWise-Economic-evaluation-report-Reducing-Antibiotic-Resistance-2012-17.pdf
https://www.nps.org.au/assets/NPS/pdf/NPS-MedicineWise-Economic-evaluation-report-Reducing-Antibiotic-Resistance-2012-17.pdf
https://doi.org/10.1016/j.scitotenv.2021.152902
http://www.ncbi.nlm.nih.gov/pubmed/34998758
https://doi.org/10.1093/jpids/pix073
http://www.ncbi.nlm.nih.gov/pubmed/28992328
https://doi.org/10.1136/bmjopen-2018-026735
https://doi.org/10.1136/bmjopen-2018-026735
http://www.ncbi.nlm.nih.gov/pubmed/30867203
https://doi.org/10.1037/a0018963
http://www.ncbi.nlm.nih.gov/pubmed/20438233
https://doi.org/10.1111/j.1539-6924.2011.01695.x
http://www.ncbi.nlm.nih.gov/pubmed/21992607
https://doi.org/10.1177/0963662507087974
http://www.ncbi.nlm.nih.gov/pubmed/20027773
https://doi.org/10.1016/j.tim.2016.11.016
http://www.ncbi.nlm.nih.gov/pubmed/28024669
https://doi.org/10.1016/j.idh.2018.09.084
https://doi.org/10.1016/j.idh.2018.09.084
http://www.ncbi.nlm.nih.gov/pubmed/30541696
https://doi.org/10.3389/fpsyg.2020.568899
http://www.ncbi.nlm.nih.gov/pubmed/33329207
https://doi.org/10.1371/journal.pone.0285396

PLOS ONE

Antibiotic awareness campaigns exposure and intention to demand antibiotic treatment

100.

101.

102.

103.

104.

105.

106.

107.

Cabral C, Lucas PJ, Ingram J, Hay AD, Horwood J. “It’s safer to “parent consulting and clinician antibi-
otic prescribing decisions for children with respiratory tract infections: an analysis across four qualita-
tive studies. Soc Sci Med. 2015; 136-137:156-64.

Roope LSJ, Tonkin-Crine S, Herd N, Michie S, Pouwels KB, Castro-Sanchez E, et al. Reducing expec-
tations for antibiotics in primary care: a randomised experiment to test the response to fear-based
messages about antimicrobial resistance. BMC Med. 2020; 18(1):110. https://doi.org/10.1186/
$12916-020-01553-6 PMID: 32321478

Shin'Y, Lim J, Kim G. Effects of maternal empowerment program on stress, anxiety, depression and
parenting confidence in mothers of preterm infants in the neonatal intensive care unit. Child Health
Nurs Res. 2018; 24:252-61.

Trust Wellcome. Reframing resistance: How to communicate aboutantimicrobial resistance effectively.
2019.

Liao Q, Yuan J, Dong M, Paterson P, Lam WWT. Drivers of global media attention and representations
for antimicrobial resistance risk: an analysis of online English and Chinese news media data, 2015—
2018. Antimicrob Resis Infect Control. 2021; 10(1):152. https://doi.org/10.1186/s13756-021-01015-5
PMID: 34688313

Thornber K, Pitchforth E. Communicating antimicrobial resistance: the need to go beyond human
health. JAC Antimicrob Resist. 2021; 3(3):dlab096—dlab. https://doi.org/10.1093/jacamr/dlab096
PMID: 34322670

Ceylan M, Hayran C. Message framing effects on individuals’ social distancing and helping behavior
during the COVID-19 pandemic. Front Psychol. 2021; 12. https://doi.org/10.3389/fpsyg.2021.579164
PMID: 33828501

Nandha B, Krishnamoorthy K. School-based health education campaign—a potential tool for social
mobilization to promote the use of DEC-fortified salt towards elimination of lymphatic filariasis. Health
Educ Res. 2006; 22(4):539—46. https://doi.org/10.1093/her/cyl116 PMID: 17035351

PLOS ONE | https://doi.org/10.1371/journal.pone.0285396 May 18, 2023 19/19


https://doi.org/10.1186/s12916-020-01553-6
https://doi.org/10.1186/s12916-020-01553-6
http://www.ncbi.nlm.nih.gov/pubmed/32321478
https://doi.org/10.1186/s13756-021-01015-5
http://www.ncbi.nlm.nih.gov/pubmed/34688313
https://doi.org/10.1093/jacamr/dlab096
http://www.ncbi.nlm.nih.gov/pubmed/34322670
https://doi.org/10.3389/fpsyg.2021.579164
http://www.ncbi.nlm.nih.gov/pubmed/33828501
https://doi.org/10.1093/her/cyl116
http://www.ncbi.nlm.nih.gov/pubmed/17035351
https://doi.org/10.1371/journal.pone.0285396

	Does antibiotic awareness campaigns exposure decrease intention to demand antibiotic treatment? Testing a structural model among parents in Western Australia
	Does antibiotic awareness campaigns exposure decrease intention to demand antibiotic treatment? Testing a structural model among parents in Western Australia

