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Abstract

Objectives: To examine public beliefs about antibiotics, AMR, and knowledge of antibiotic use, and how these relate to self-reported antibiotic
use.

Methods: Two hundred and fifty participants from 23 countries completed a cross-sectional, online survey assessing beliefs about antibiotics
and AMR, knowledge of antibiotics, and antibiotic use. Descriptive statistics, Mann-Whitney U tests and Spearman’s p correlations were used
to understand relationships between outcomes.

Key findings: Respondents generally viewed antibiotics positively, with particularly strong beliefs regarding their benefit (M = 16.48 out of 20,
SD = 2.62) and few concerns regarding their harm (M = 3.98 out of 10, SD = 1.82). Greater benefit beliefs about antibiotics were associated
with fewer concerns about their overuse (P < .0001) and harm (P < .0001). Stronger perceived importance of AMR was associated with greater
beliefs about the benefits of antibiotics (P = .006), greater concerns about their overuse (P = .009), and increased knowledge of appropriate
use (P =.006). Those who reported inappropriately using their last antibiotics had greater concerns about overuse (P = .12) and less knowledge
regarding appropriate use (P = .015), compared to those who did not.

Conclusions: Generally, the public tends to view antibiotics as having strong benefits and have few concerns about their harm, which may have
implications for inappropriate use. These initial findings highlight beliefs that could be targeted in messages to reduce inappropriate demand for

antibiotics.
Keywords: antimicrobial resistance; antibiotics; medication beliefs

Antimicrobial resistance (AMR) is an increasing global
problem [1]. A key driver of AMR is antibiotic consumption,
which is also increasing worldwide [2, 3]. Preventing the in-
appropriate use of antibiotics is important to reduce unnec-
essary consumption and to slow the progression of AMR [4].
At the patient level, inappropriate use includes using
antibiotics without a prescription or when these are not clini-
cally indicated, such as self-medicating with over-the-counter
antibiotics or using ‘leftover’ doses, which may be shared with
family and friends [5, 6]. Understanding the drivers of inap-
propriate antibiotic use is therefore key to ensure effective
interventions are designed to reduce unnecessary antibiotic
consumption and demand.

Behavioural science theory suggests that the way people
think about medicines influences their decisions to use
these [7]. The necessity-concerns framework (NCF) is a
well-established model for understanding how beliefs about
a specific medicine influence the way that people interact

with these [8, 9]. The NCF suggests that the use of a specific
medicine is influenced by how necessary a person believes a
given medicine is for them, versus their concerns about taking
it. Ultimately, however, the NCF suggests this appraisal is
influenced by more general beliefs and schemas that people
hold about medicines as a class of treatment, including their
perceived intrinsic harm, their perceived overuse, and the
perceived benefit of using medicines [7]. There is evidence
that the public holds these types of general beliefs about
antibiotics as a class of medicines [10-14], and that these
beliefs may influence inappropriate use such as self-medication
[15]. This includes beliefs about the benefits of antibiotics for
treating viral infections [11, 13, 14], and low perceived per-
sonal risk in regards to the effects of antibiotic overuse [1].
Furthermore, evidence suggests these beliefs influence patient
demand for antibiotics [16], which increases the unnecessary
prescribing of antibiotics by healthcare providers [17-19]. We
would therefore expect that antibiotics are more likely to be
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inappropriately used when they are perceived as less harmful,
less overused, and to have greater benefits.

It may therefore be that these types of general beliefs about
antibiotics as a class of medicines are driving the inappro-
priate use of antibiotics. It is also likely that beliefs about
antibiotics are linked to and influenced by knowledge about
antibiotics and perceptions of AMR. Indeed, recent re-
search has shown that seeking and consuming antibiotics is
strongly associated with having reduced awareness about
AMR and misconceptions about appropriate antibiotic use
[20]. Furthermore, research has shown that beliefs about
antibiotics vary between cultures and within regions [21-24],
suggesting these are influenced by culture, local regulations,
and country income. This necessitates an exploration at a
multi-country level to explore how individuals from dif-
ferent countries may differ in their beliefs about antibiotics,
knowledge of antibiotics, and perceptions of AMR. The pri-
mary aim of this cross-sectional, exploratory study was there-
fore to examine global, general beliefs about antibiotics as
a class of medicines, using an adapted version of the beliefs
about medicines questionnaire [25]. We were also inter-
ested in examining knowledge of appropriate antibiotic use
and perceptions about AMR, and how these relate to beliefs
about antibiotics. Subsidiary aims included exploring how
perceptions and knowledge may relate to self-reported use
of antibiotics and whether differences exist in beliefs about
antibiotics between countries or regions.

Methods

Ethics

No ethical approval was necessary for this survey as non-
sensitive, completely anonymous survey procedures were
used, and no identifying data were collected, as per institu-
tion guidelines [26].

Participants and design

A convenience sample was recruited from Amazon me-
chanical Turk (mTurk) and invited to complete an online,
cross-sectional survey. Amazon mTurk is a crowdsourcing
online platform, which has increasingly been used to gather
samples for health research [27]. Respondents were invited
to complete a survey regarding their views about antibiotics.
The survey was informally piloted with colleagues prior to
opening recruitment to assess whether wording and flow were
clear. Eligible participants were those who were aged over 18
and who self-reported having previously taken antibiotics at
any time. Those who provided informed consent were invited
to proceed with the survey. The survey opened on 16 January
2018 and was closed on the same day after the initial target
of 200 responses was achieved. Following this initial sam-
pling, the study authors additionally distributed the survey
via personal and research networks in the Commonwealth
Pharmacists Association to attempt to receive responses from
additional countries. Respondents who completed the survey
were reimbursed US$0.035, in line with recommended Amazon
mTurk pay guidelines.

Measures
Demographics

Respondents provided their country of residence, age, and
gender.
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Beliefs about antibiotics

Beliefs about antibiotics were measured using an adapted
version of the Beliefs about Medicines Questionnaire General
scale (BMQ-G) [25]. The BMQ-G was selected as this allows
views towards a class of medicines to be examined, such
as views towards antibiotics. This approach has previously
been used to measure beliefs about analgesic medicines
[28]. Items were therefore adapted to measure beliefs about
antibiotics (e.g. ‘Antibiotics do more harm than good’).
Items were answered on a 5-point Likert scale from ‘strongly
agree’ (1) to ‘strongly disagree’ (5). Subscales include Harm
(BAQ-harm; 2 items; scale range = 2-10), Overuse (BAQ-
overuse; 4 items; scale range = 4-20), and Benefit (BAQ-
benefit; 4 items; scale range = 4-20), with higher scores
indicating stronger agreement with each of these beliefs.

Perceptions of AMR

Perceptions of AMR were assessed by asking the degree
to which respondents agreed with eight commonly held
beliefs about AMR. The items were adapted from the WHO
Antibiotic Resistance: Multi-Country Public Awareness
Survey [29] (the 2018 WHO survey was the latest version
at the time of this study). Items were answered on the same
5-point response scale as the BAQ, (total score range = 8-40).
Example items included ‘Antibiotic resistance is one of the
biggest problems the world faces’, and ‘Antibiotic resistance
is an issue in other countries but not here’ (reverse-scored).
The scale demonstrated good internal consistency (o = 0.83),
and a sum score was created. Higher scores indicated stronger
views regarding the importance of AMR as an issue.

Knowledge of antibiotics

Knowledge of antibiotics was assessed using a tool adapted
from the WHO Antibiotic Resistance: Multi-Country Public
Awareness Survey [29], whereby respondents identified
whether antibiotics were an appropriate treatment for each
of a list of 12 conditions (HIV/AIDS, gonorrhoea, bladder
infection or urinary tract infection, diarrhoea, cold and flu,
fever, malaria, measles, skin or wound infection, sore throat,
body aches, headaches). Correct responses were summed to
create a total score out of 12.

Antibiotic use

Previous antibiotic use was measured using items from the
WHO Antibiotic Resistance: Multi-Country Public Awareness
Survey [29]. Respondents provided information on the time
of last antibiotic use (from options ‘less than 1 month ago’,
‘1 to 6 months ago’, ‘between 6-12 months ago’, ‘over 12
months ago’, ‘never’ (who were excluded from the survey),
‘can’t remember’), whether these were obtained with a pre-
scription (from options ‘yes’, ‘no’, ‘can’t remember’), whether
advice was received on how to take these (from options ‘yes’,
‘no’, ‘can’t remember’), and where these antibiotics were re-
ceived from (‘medical store or pharmacy’, ‘stall or hawker’,
‘the internet’, ‘excess from previous doses’, ‘from a friend or
family member’, ‘can’t remember’, or ‘other’). Where ‘other’
was selected, respondents were asked to specify their answer
in a free-text box.

Statistical analysis

Descriptive statistics were used to describe the sample demo-
graphics and outcomes. Beliefs about antibiotics, knowledge
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of antibiotics, and perceptions of AMR across the sample
were assessed using descriptive statistics. Associations be-
tween beliefs about antibiotics, knowledge of antibiotics,
and perceptions of AMR were examined using Spearman’s p
correlations. Relationships between antibiotic use and beliefs,
knowledge, and perceptions of AMR were examined using
Mann-Whitney U tests. Tests were two-tailed and considered
significant at P < .05. Data from Amazon MTurk were
exported as a Microsoft Excel spreadsheet and imported into
SPSS version 26 for cleaning and analysis. Missing cases were
not included in the analyses.

Results

Demographics

Data were collected from 250 participants. Of these, two
respondents reported having never taken antibiotics and were
therefore excluded from the analysis leaving a remaining
total sample of 248. Respondents were from 22 countries (see
Table 1). The majority of participants were from high-income
countries (86.5%), and most of the total sample were from
the USA (79.3%). The mean (M) age of respondents was 41.5
years (SD = 14.4), and most identified as female (n = 167/248,
67.3%).

Descriptive statistics

The sample had relatively low concerns about antibiotic
harm, whereby only 4.2% (10/238) of respondents scored
above the BAQ-harm scale midpoint (M and SD reported
in Table 1). The sample also had relatively low concerns
about antibiotic-overuse, with only 20.6% (49/238) scoring
above the BAQ-overuse scale midpoint. In contrast, the
sample had high beliefs in the benefits of antibiotics, with
67.2% (16/238) scoring above the scale midpoint. A small
majority of the sample scored above the scale midpoint on
the perceptions of AMR scale (51.3%, 122/238; see Table 1
for M and SD of all variables). Individual item means can
be seen in Supplementary Material 1 (these are graphically
presented in Figs 1 and 2). BAQ subscale and AMR total scale
distributions can be seen in Fig. 3.

Table 1 describes the antibiotic use in the current sample.
Most respondents had taken antibiotics in the previous 12
months (51.6%, 127/246). Most participants received their
last antibiotics with a prescription (91.4%, 224/245) and
stated that these were from a health facility (e.g. medical store,
pharmacy, or hospital) (94.3%, 231/245). Most participants
also remembered receiving advice with their last antibiotics
(79.0%, 196/248).

Associations between beliefs and knowledge of
antibiotics and perceptions of AMR

The BAQ-overuse subscale was significantly, moderately,
and positively associated with the BAQ-harm subscale (r
ass) = 0-49, P <.0001), whereby stronger beliefs about the
overuse of antibiotics were associated with stronger beliefs
about the harm of antibiotics. The BAQ-benefit subscale
was weakly, negatively, and significantly associated
with both the BAQ-overuse (7, ,,;, = -0.28, P < .0001)
and BAQ-harm subscales (7 ., = -0.44, P <. 0001),
whereby stronger beliefs about the benefit of antibiotics
were associated with fewer beliefs about their harm and
overuse.

Table 1. Demographic statistics and descriptive statistics of outcomes.

Variable Mean (SD) or N [%]
Age (n = 246) 41.5 (14.4)
Gender (7 = 248)

Female 167 [67.3%]

Male 78 [31.5%]

Other 1[0.4%]

Prefer not to say 210.8%)]

Country income level (n = 245)
High-income countries
Australia
Canada
France
Italy
The Netherlands
New Zealand
Switzerland
United Kingdom
United States
Low- or middle-income countries
Afghanistan
Algeria
China
India
Laos
Malaysia
Mexico
Philippines
Romania
Rwanda
South Africa
Uganda
Zambia
Knowledge of antibiotics (1 = 242)
Perceptions of AMR (1 = 237)
BAQ harm (17 = 237)
BAQ overuse (1 = 237)
BAQ benefit (n = 237)
Time of last antibiotic use (1 = 246)
Less than 1 month ago
1-6 months ago
Between 6 and 12 months ago
Over 12 months ago
Can’t remember
Last antibiotics received with a prescription
(n = 245)
Yes
No or cannot remember
Source of last antibiotics (1 = 245)
Medical store of pharmacy
Stall or hawker
The internet
Excess from previous doses
Friend or family member
Cannot remember
Other
Last antibiotics received with advice (7 = 248)
Yes
No or cannot remember

212 [86.5%]
2 0.8%]
210.8%]
11[0.4%)]
1[0.4%]
2[0.8%]

14 [5.7%]
1[0.4%]

22 [9.0%]
168 [68.6%]
33 [13.5%]
1[0.4%]
1[0.4%)]
11[0.4%)]

16 [6.5%]
1[0.4%]
11[0.4%)]
1[0.4%]

2 0.8%]
3[1.2%]
1[0.4%]
1[0.4%]
11[0.4%)]
11[0.4%)]
9.07 (1.92)
30.99 (5.84)
3.98 (1.82)
12.84 (3.41)
16.48 (2.62)

29 [11.8%]
63 [25.6%]
35 [14.2%)
105 [42.7%]
14 [5.7%]

224 [91.4%]
21 [8.6%]

228 [93.1%]
11[0.4%)]
210.8%]
6[2.4%)
3[1.2%)
210.8%]
3[1.2%)]
196 [79.0%]
52 [21.0%]

AMR = antimicrobial resistance; BAQ = beliefs about antibiotics

questionnaire.
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1. Doctors use too many antibiotics

2. Natural remedies are safer than antibiotics

3. Antibiotics do more harm than good

4, Most antibiotics are poisons

5. Antibiotics help many people to live longer and save many lives

6. Doctors place too much trust on antibiotics

7. If doctors had more time with patients they would prescribe fewer antibiotics

8. Antibiotics help many people to live better lives

9. In most cases the benefits of antibiotics outweigh the risks

LA
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10. In the future new antibiotics will be developed
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Figure 1. Beliefs about antibiotics in the total sample. Bars represent means and small bars represent standard deviation. Higher scores indicate more
agreeance with the statement.

8. I trust my doctor’s decisions and follow their advice so am not concerned about ABR

7. ABR is an issue in other countries but not here

6. I don’t give much thought to ABR resistance, it’s only a problem for people who take abx
regularly

5. I am worried many infections are becoming increasingly resistant to treatment by abx

4. I am not at risk of getting ABR infection, as long as I take my abx correctly

3.1 am worried about the impact ABR will have on my health, and that of my family

2. Everyone needs to take responsibility for using abx responsibly

Wl

1. ABR is one of the biggest problems the world faces
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Figure 2. Perceptions of AMR in the total sample. Bars represent means and small bars represent standard deviation. Higher scores indicate more
agreeance with the statement. Note. ABR= Antibiotic resistance.

Perceptions of AMR had a weak, significant, positive asso- ~ Antibiotic use and beliefs about antibiotics,

ciation with knowledge of antibiotic use (7, ,,; = 0.18, P = knowledge, and perceptions of AMR

.006), whereby stronger perceived 1mportance 0‘? AMR as an Respondents who had used antibiotics in the prior 12
issue was associated with increased knowledge of antibiotic  months had significantly higher knowledge of antibiotic use
use. Perceptions of AMR were also significantly, weakly, and  (Mdn = 10, IQR = 7-9), compared to those who had not or
positively associated with the BAQ-overuse (7, ;. ,.;, =0.17, P could not remember using these in the previous 12 months
=.009) and BAQ-benefit subscales (r, . = = 0.18, P = .006), (Mdn = 8, IQR = 8-10; U = 1460.00, z = -2.58, P = .010).

whereby greater perceptions of the importance of AMR asan Respondents who had used antibiotics in the last 12 months
issue was associated with greater beliefs about the overuse  als0 had significantly lower BAQ-overuse scores (Mdn = 13;
and benefit of antibiotics. Perceptions of AMR were not asso-  [QR = 10-15), compared to those who had not used these in

ciated with the BAQ-harm subscale (P > .05). the past 12 months (Mdn = 14, IQR = 12-18; U = 1274.00,
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Figure 3. Distributions of scores on the BAQ-subscale scores and perceptions of AMR scores in the sample. Note. BAQ = Beliefs about Antibiotics

questionnaire, AMR = Antimicrobial resistance.

z = =2.50, P = .012). There were no significant differences
between those who had and had not used antibiotics in the
previous 12 months and BAQ-harm scores or perceptions of
AMR (P > .05).

Respondents who obtained their last antibiotics without a
prescription or who could not remember receiving one had
significantly lower knowledge of antibiotics (Mdn = 8.00,
IQR = 7-9) compared to those who received these with a pre-
scription (Mdn = 10.00, IQR = 8-10; U = 1412.00, z = -2.44,
P = .015). Respondents who obtained their last antibiotics
without a prescription or could not remember receiving
one also had significantly higher BAQ-overuse scores (Mdn
= 14.00, IQR = 12-18), compared to those who obtained
their last antibiotics with a prescription (Mdn = 13.00, IQR
= 10-15; U = 1274.00, z= -2.50, P = .12). There were no
significant differences between antibiotic use with or without
prescription and BAQ-harm and BAQ-benefit scores or
perceptions of AMR (P > .05).

There were no differences in any outcomes based on
whether respondents had or had not received advice with
their previous antibiotics (P > .05).

Discussion

This study is the first to explore beliefs about antibiotics
and their relationship with perceptions of AMR and knowl-
edge of antibiotic use in a multi-country sample. This study
suggests that the adapted beliefs about medicines question-
naire for antibiotics is a useful tool for investigating beliefs
about antibiotics. This study also examined whether these
factors were related to self-reported antibiotic use. We found
that, in general, public views towards antibiotics were pos-
itive, demonstrated by strong beliefs in the benefits of
using antibiotics with relatively low concerns, particularly

regarding their harm. The sample generally perceived AMR
to be important and had a fair knowledge of appropriate
antibiotic use. Viewing AMR as more important was re-
lated to having greater knowledge of appropriate antibi-
otic use, greater concerns about the overuse of antibiotics,
and viewing antibiotics as having greater benefits. We found
that participants who had used antibiotics in the previous
year reported greater knowledge about appropriate use and
were less concerned about their overuse. We also found that
participants who obtained their last antibiotics without a pre-
scription had less knowledge about antibiotic use but were
more concerned about their overuse. These initial findings
suggest that there may be key belief patterns that could be
targeted to try and shift patient demand for antibiotics.

To the authors’ knowledge, this is the first study to look at
general beliefs about antibiotics using a global survey. This
sample was multi-national, providing data on beliefs and an-
tibiotic use in a number of countries including some low- and
middle-income countries (LMIC) where these have been less
commonly examined [30].

A caveat to the generalisability of conclusions we can
draw is the unequal sampling of participants across coun-
tries, with a particular bias towards Western countries (the
USA and UK). Furthermore, a formal sample size calcula-
tion was not used for the recruitment target in the current
study. As we were only able to recruit a small sample (n=
33/245, 13.5%) of individuals from LMIC, we were unable
to examine whether differences existed in outcomes between
countries or regions. This is an important question for future
research, given it could suggest the need for context-specific
interventions. Future research should include theoretically
and statistically informed target sample sizes within income
contexts to ensure a more representative, global sample.
However, the findings related to antibiotic use in the current
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study are consistent with those from large representative data
sets [2, 3].

The unequal representation across countries may have
been a result of utilizing Amazon mTurk for recruitment.
However, previous work has suggested respondents recruited
using Amazon mTurk are demographically similar to those
recruited using more traditional methods in health and med-
ical research, although respondents from areas such as South
East Asia may be more well educated [27]. Furthermore, the
issues of representation in the current sample would likely
be present when using any online sampling methods. A fur-
ther limitation of online sampling methods is that partici-
pation is restricted to those with technological literacy and
access. Future work may benefit from utilizing a variety of
sampling methods to increase representation from a range of
countries. This would also allow future research to examine
whether there are differences in beliefs about antibiotics at a
country or contextual level and whether these might explain
differences in antibiotic consumption. This may help to in-
form contextually relevant messages to change inappropriate
antibiotic use and improve awareness of AMR.

In addition, antibiotic use in the current study was self-
reported. It is therefore possible that social desirability may
have influenced responses from participants. However, non-
prescription use of antibiotics, such as self-medication or
medication-sharing, can only be captured by self-report.
Future research could also utilize prescription data to under-
stand how beliefs might be driving patient demand for and
the inappropriate prescription of antibiotics. Additionally,
the survey was not formally piloted before use in the current
study, and this may be important in future work to under-
stand the validity of the self-reported measures of behaviour
and beliefs.

Finally, these data were collected in 2018. Global views on
antibiotics and AMR may have changed in recent years given,
particularly as a result of the COVID-19 pandemic.

From a theoretical point of view, we would expect the pos-
itive public attitudes towards antibiotics to align with greater
demand for medicines [7]. The NCF would suggest that
these beliefs present a positive schema towards the use of
antibiotics (i.e. having strong beliefs in their benefit with few
concerns about their harm or overuse), which would likely
also influence greater necessity beliefs and fewer concerns
about using specific antibiotic medicines. Indeed, previous
research has found that the consumption of medicines is
associated with greater beliefs about their benefits [31]. It
may, therefore, be that these widely held public beliefs in-
fluence antibiotic consumption. Indeed, consumption rates
were high in the current sample, with 50% of patients re-
porting antibiotic use in the previous 12 months. However,
it is possible that people with more recent use of antibiotics
were more interested in taking part in our survey about their
experiences of using antibiotics.

Reports of off-prescription use of antibiotics in the
current sample were relatively low (8.6%). However, as
highlighted above off-prescription use was associated with
lower knowledge regarding appropriate use and greater
concerns about overusing antibiotics. Similarly, previous
research has found that favouring antibiotics for treating
cold- and flu-like symptoms has been associated with greater
tendencies to inappropriately use antibiotics [15, 20]. This
is significant, as despite legal regulations in many countries,
some community pharmacies still supply over-the-counter
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antibiotics [32, 33]. Furthermore, most non-prescription
antibiotics available in community pharmacies are for
self-limiting conditions (e.g. gastroenteritis, UTRI) for
which antibiotics are ineffective [34]. An important area
for future research would therefore be to investigate
whether there are differences in beliefs between countries
with and without regulations, which could indicate targets
for public awareness campaigns.

Beliefs related to overuse are, therefore, important targets
that should be addressed to try and reduce inappropriate
demand and use of antibiotics, in addition to attempting to
increase knowledge of appropriate use. In addition, from the
perspective of the NCE highlighting beliefs about overuse and
harm as concerns following inappropriate use, may have the
ability to reduce demand. Targeting beliefs may not only re-
duce self-medication with antibiotics but may also reduce in-
appropriate provider prescriptions of antibiotics, which are
known to be influenced by patient beliefs [17-19]. Messages
could address both the limitations of antibiotic use (i.e. their
ineffectiveness against viral infections) and the consequences
of their overuse (i.e. individual and societal level resistance).

Overall, the current study highlights the types of beliefs
the public holds about antibiotics and provides some initial
data to suggest how these may relate to antibiotic consump-
tion. These findings support conclusions from others about
the importance of addressing beliefs about antibiotics in the
design of interventions to reduce inappropriate antibiotic use
[11, 13]. Effective messages to reduce inappropriate use may
be those which balance the benefits of antibiotics against
the consequences related to harm from unnecessary use (i.e.
side effects) and overuse (i.e. resistance). Recent research has
demonstrated that these types of messages can change patient
beliefs and demand for antibiotics, both in online [35] and
primary care settings [36]. Both of these brief interventions
utilized tailored messages informed by the NCF [9], to increase
concerns related to the adverse effects of antibiotics and de-
crease necessity regarding the efficacy of antibiotics for treating
cold or flu symptoms. Future research could therefore further
investigate whether these types of messages are able to shift
beliefs and demand for antibiotics at a wider, societal level.

Our findings suggest the importance of understanding pa-
tient beliefs about antibiotics in the context of healthcare de-
livery. Previous work has suggested that healthcare providers
should facilitate shared decision-making in relation to antibi-
otic use by discussing the consequences of using antibiotics
for unnecessary conditions when these are requested during
consultations [17].

Conclusions

The current study provides initial data on public beliefs about
antibiotics, AMR, and knowledge of appropriate antibiotic
use. It also provides data on self-reported use of antibiotics
at a global level. The findings suggest that concerns about
the harm and overuse of antibiotics are low; therefore,
targeting these beliefs may help to reduce inappropriate de-
mand. Messages that promote the consequences of inappro-
priately using antibiotics both at the individual and societal
level may increase awareness of AMR and reduce inappro-
priate demand for antibiotics. Further work is needed to build
upon the current findings regarding the relationships between
beliefs and inappropriate use to better inform the content of
these messages.
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Supplementary material

Supplementary data are available at International journal of
Pharmacy Practice online.
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