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The Importance of Awareness—raising for Preventing and Managing
Antimicrobial Resistance: Focusing on a National Awareness
Survey

U-Jin Cho' @, Jeong-Min Kim" @, Shin-Young Lee @, Seung-Hee Seo @, Na—Ri Shin*

Division of Antimicrobial Resistance Control, Department of Healthcare Safety and Immunization, Korea Disease Control and Prevention
Agency, Cheongju, Korea

ABSTRACT

Objectives: Antimicrobial resistance (AMR) is a major public health threat that causes treatment failures and increases
mortality. However, appropriate antimicrobial use and improved awareness can prevent most cases of AMR. This article
highlights the importance of awareness-building in preventing and managing AMR. It also introduces international examples
of efforts to raise awareness of AMR and summarizes key national awareness-raising activities.

Methods: A comprehensive review of major international websites, extant literature, national public awareness campaigns,
AMR prevention materials, and recent survey findings on public awareness and behaviors was conducted.

Results: The awareness survey revealed a persistent gap between knowledge about antibiotic use and actual behavior.
Nevertheless, a positive trend was observed: exposure to information that raises awareness resulted in tangible behavioral
changes. In particular, healthcare professionals are highly trusted; thus, expert recommendations represent a valuable
foundation that can direct citizens toward appropriate practices. This finding suggests that proactive expert-led communication
should accompany public information dissemination to effectively prevent AMR.

Conclusions: AMR is a preventable public health threat. Systematic and sustained awareness-raising activities can establish
a critical foundation that promotes appropriate antibiotic use and reinforces national AMR response policies. The continued
expansion of evidence-based, targeted communication strategies and multisectoral collaborations is essential for effective AMR

prevention and control.

Key words: Drug resistance; Microbial antimicrobial stewardship; Health education; Health behavior
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Introduction global public health threats because it reduces treatment effec-
tiveness and leads to treatment failure in infectious diseases,
In 2019, the World Health Organization (WHO) identi- thereby increasing mortality. The O’Neill [1] report estimated

fied antimicrobial resistance (AMR) as one of the ten major that, by 2050, AMR infections would cause 10 million deaths
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Key messages
(D What is known previously?

Antimicrobial resistance (AMR) is one of the top ten
global public health threats identified by World Health
Organization. It can cause treatment failures, increase
mortality, and result in substantial economic losses.
Antibiotic misuse and overuse are major drivers of
AMR.

(@ What new information is presented?

The survey revealed the continued prevalence of inap-
propriate antibiotic use and limited access to information
among the public and healthcare professionals. However,
information dissemination improved awareness and re-
sulted in more appropriate behavior, indicating the need
for sustained information sharing and education based
on basic guidelines.

(® What are the implications?

AMR is a preventable threat. Accurate information and
sustained awareness-raising activities must be under-
taken to reduce the impact of AMR. Effective preven-
tion also depends on shared actions by individuals and
healthcare professionals: each group must appropriately
tulfill its role to promote appropriate antibiotic use.

annually and result in a loss of 3% of global gross domestic
product. During the coronavirus disease 2019 pandemic, al-
though the infection was viral, antibiotics were prescribed un-
necessarily in more than 70% of cases; such misuse and over-
use became a major driver of the spread of resistant bacteria [2].
The WHO Western Pacific Regional Office estimated that, by
2030, AMR in the Republic of Korea (ROK) would approxi-
mately cost USD 18.8 billion (KRW 27 trillion) and result in
134,330 deaths [3].

Antibiotics are an essential means of treating infectious dis-

eases; however, the greater their use, the greater the emergence
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of resistance. As of 2019, it is estimated that 1.27 million
deaths were directly attributable to AMR globally, and 4.95
million deaths were associated with it. This exceeds the com-
bined death toll from human immunodeficiency virus/ac-
quired immune deficiency syndrome and malaria [2]. In par-
ticular, children under 5 years of age accounted for approxi-
mately 20% of all deaths, indicating that the burden of disease
is especially high in children and suggesting that this age group
uses antibiotics most frequently and is most affected by AMR
[4]. This high burden of disease continues at present, and in
2021, approximately 1.14 million deaths were reported to be
directly associated with bacterial resistance. Furthermore, the
economic and social burden is expected to increase further in
the future, and cumulative deaths are projected to reach 39
million by 2050, underscoring the enormous global burden of
AMR [5]. The spread of AMR is not simply a matter of medical
technology but is closely related to how the public and health-
care professionals understand and use antibiotics. Accordingly,
in the "Global Action Plan on Antimicrobial Resistance ;, ad-
opted in 2015, WHO identified “improving awareness and
understanding of antimicrobial resistance” as first of its five
strategic objectives, emphasizing that incorrect knowledge and
behaviors are key mechanisms driving the spread of resistance
[6].

This study emphasizes the importance of improving aware-
ness for the prevention and control of AMR, comprehensively
reviews international response directions and major awareness-
improvement activities implemented in the ROK, and pres-
ents the results of recent awareness surveys conducted among
the general public and healthcare professionals to provide evi-
dence for the development of future awareness-improvement

strategies.
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Methods

To comprehensively evaluate the importance and effective-
ness of improving awareness of AMR, this study conducted a
literature review and an awareness survey. First, policy docu-
ments and previous research findings from international or-
ganizations, including WHO, the Organization for Economic
Co-operation and Development (OECD), and the European
Centre for Disease Prevention and Control (ECDC) were re-
viewed to analyze the role of awareness-improvement and in-
ternational trends in addressing AMR. In addition, policy ma-
terials related to public communication campaigns and pro-
motional activities on preventive practices implemented in the
ROK were reviewed.

The awareness survey was conducted in collaboration with
the Ministry of Culture, Sports and Tourism and targeted gen-
eral public who use antibiotics and healthcare professionals.
The survey was administered online through a professional
survey agency (Research Lab Co., Ltd.). For the public survey,
1,000 individuals nationwide aged 14 years or older were re-
cruited using proportionate quota sampling based on sex, age,
and region. The survey period was from April 1 to April 8,
2025.

The awareness survey of healthcare professionals was con-
ducted among 1,000 physicians nationwide who routinely pre-
scribe or manage antibiotics, using purposive quota sampling
based on the type of healthcare institution and medical special-
ty. The survey period was from March 27 to May 7, 2025.

The questionnaire for the general public included antibi-
otic use behaviors, knowledge and awareness regarding antibi-
otics and AMR, and experience of exposure to educational and

promotional information. The questionnaire for healthcare
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professionals included antibiotic prescribing behaviors, aware-
ness of AMR, experience in obtaining information and receiv-
ing education, and awareness of antimicrobial stewardship
programs.

The collected data were analyzed using descriptive statisti-
cal methods and patterns of change in awareness and behav-
ior due to exposure to antibiotic-related information were also

compared and analyzed.

Results

1. Results of the Public Survey on Awareness of

AMR

First, regarding antibiotic use behaviors, 16.0% of respon-
dents reported having taken antibiotics without a physician’s
prescription and 63.4% reported having stopped taking pre-
scribed antibiotics once their symptoms improved (Figure 1).

Second, regarding knowledge of antibiotics, the largest
proportion of respondents (58.1%) answered that antibiotics
are used to treat bacterial and viral infectious diseases, where-
as only 22.6% correctly recognized that they are used to treat
only bacterial infectious diseases. Furthermore, 72.0% incor-
rectly believed that antibiotics help treat the common cold, and
17.9% believed that the longer antibiotics are taken, the better
the treatment effect (Figure 1).

Third, regarding trust in antibiotic prescriptions, 80.3% of
respondents reported that they trust the antibiotics prescribed
by the physician treating them (Figure 2).

Fourth, regarding awareness of AMR, 77.5% of respon-
dents considered AMR in the ROK to be a serious problem,
and 92.9% believed that AMR increases when antibiotics are

not used appropriately. In addition, 65.1% responded that the
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Q. Have you ever taken antibiotics without a doctor’s prescription?

55.0%

I No I Yes
29.0%
14.5%
. 1.5%
Never took I Rarely took IOccasionally Frequently
took took

Q. Have you ever stopped taking prescribed antibiotics once your
symptoms improved?

44.7% [ No HH Yes
23.0% S
18.7% 63.4%
13.6% L
T T T
Never Rarely Occasionally  Frequently

discontinued discontinued discontinued discontinued

Q. What do you think antibiotics are used for?

58.1%

22.6%
10.2% 9.1%
Both bacterial and Bacterial Viral infections Not sure
viral infections infections

Q. Do you think taking antibiotics helps treat the common cold?

66.0%
24.4%
6.0%
3.6%
. — : : : | .
Strongly disagree Disagree Agree Strongly agree

Q. Do you think taking antibiotics for a longer period improves
treatment effectiveness?

55.2%
26.9%
15.5%
r T T T — 1
Strongly disagree Disagree Agree Strongly agree

Figure 1. Public antibiotic use behaviors and awareness about antibiotics

general public can contribute to reducing AMR (Figure 2).

Fifth, 40.0% of respondents reported having been exposed
to information about antibiotic use or AMR, and 71.6% stated
that such information had changed their thoughts or behaviors
regarding antibiotic use (Figure 2).

In summary, these survey findings show that inappropri-
ate antibiotic use behaviors persist among the general public,
including asking physicians to prescribe antibiotics, taking an-
tibiotics without a physician’s prescription, and arbitrarily dis-
continuing prescribed antibiotics. Misunderstandings about
the purpose of antibiotics also remain common. However, con-

sidering that public trust in physicians’ prescriptions exceeded
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80% and that the rate of behavioral change among those ex-
posed to information on AMR was high (71.6%), these find-
ings suggest that appropriate prescribing by physicians and the
provision of accurate information on AMR can ultimately pro-
mote appropriate antibiotic use behaviors among the public.
Therefore, continuously providing the public with accurate in-
formation on the purpose and appropriate use of antibiotics is

essential for reducing the emergence of resistance.
2. Results of the Survey on Awareness of AMR

among Healthcare Professionals

First, regarding antibiotic prescribing behaviors, 20.8% of
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Q. Do you think antimicrobial resistance increases when antibiotics
are not used properly?

55.8%
37.1%
0.8%
r T - T T
Strongly Disagree Agree Strongly
disagree agree

Q. Do you think the antimicrobial resistance problem in our country

is serious?
63.5%
I Yes I No
21.5%
14.0%
B
T T

Strongly Disagree Agree Strongly
disagree agree

Q. Do you trust the antibiotic prescriptions prescribed by your
treating physician?

Strongly trust
Trust 74.6%

Distrust

Strongly distrust

Q. Through which channels do you think the information on proper
antibiotic use and antimicrobial resistance is the most effective?

36.3%
18.9%
15.0%
. 9.5% 8.1%
TV Doctors or ~ Online video Online search Social media
advertisements pharmacists platforms sources platforms
/programs (YouTube)  (blogs, online  (Facebook,

communities, KakaoTalk
Q&A platforms, Puls Friend,
news websites) Instagram)

Q. Do you think the general public, including yourself, Q. Have you ever encountered Q. Has the information you encountered changed

can play a role in preventing antimicrobial

information about the

your thoughts or behaviors related to antibiotic

resistance? 50.3% proper use of antibiotics or use? 62.8%
- antimicrobial resistance in
your daily life?
31.5% I No I Yes
25.5%
40.0% 8.8%
3.4% 5.8% W% 0.4% 2.5%
T T T T

Strongly Disagree Agree Strongly Strongly Disagree  Neutral Agree Strongly
disagree agree disagree agree

Figure 2. Public perception of the severity of antimicrobial resistance and public access to related information

respondents reported having prescribed antibiotics in unnec-
essary situations. The most common reason was “because the
patient requested it” (30.4%), followed by “because of concern
about worsening symptoms” (24.0%) and “because it was dif-
ficult to perform tests and accurately determine whether an-
tibiotics were necessary” (18.8%). Regarding indications for
antibiotic prescribing, 91.2% responded that their prescribing
adhered to antibiotic use guidelines (Figure 3).

Second, regarding awareness of AMR, the most commonly
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identified main cause of increasing AMR was “excessive antibi-
otic prescribing” (41.0%), and 89.1% rated the seriousness of
AMR as high from a public health perspective (Figure 3).

Third, 64.3% of respondents believed that they had re-
ceived sufficient education over the past year on appropriate
use of antibiotics and AMR, whereas 89.1% responded that
education on appropriate antibiotic use and AMR is necessary
(Supplementary Figure 1; available online).

Fourth, 39.3% reported that they were aware of
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Q. Do you prescribe antibiotics in situations where they are not
necessary, such as for the common cold?

61.1%
[ No I Yes
18.1% 15.8%
: : .
Never Rarely Frequently Always
prescribed prescribed prescribed prescribed

Q. In cases where you judge that antibiotics are not necessary,
what is the main reason for prescribing them?

Prior perceived effectiveness
of antibiotics

Limited understanding

of appropriate indications

Difficulty conducting diagnostic tests

Concern about symptom

deterioriation 24.0%

30.4%

Patient request

Q. From your perspective, do you believe your antibiotic prescription

practices adhere sufficiently to clinical guidelines?

62.8%
28.4%
8.4%
04% [ |
T T T
Strongly Disagree Agree Strongly
disagree agree

Q. What do you think are the main causes of increasing
antimicrobial resistance?

Inflexible reimbursement policies
leading to overprescribing

Growing prevalence
of resistant bacteria

Poor physician-patient communication
Patients’ premature discontinuation

Overprescribing of antibiotics 41.0%

Q. From a public health perspective, how do you assess the
severity of antimicrobial resistance?

66.3%
22.8%
10.1%
o [
r T T T
Strongly Disagree Agree Strongly
disagree agree

Figure 3. Awareness and prescribing behaviors of healthcare workers and their perceptions of the severity of antimicrobial

resistance

antimicrobial stewardship programs. When asked what physi-
cians who prescribe antibiotics should do to address AMR, the
most common response was “accurate diagnosis and appro-
priate antibiotic selection” (46.3%), followed by “adherence to
antibiotic use guidelines and domestic and international clini-
cal guidelines” (24.3%) and “education and explanation to pa-
tients regarding antibiotic use” (11.8%) (Supplementary Figure
1; available online).

These findings indicate that although misuse and overuse
of antibiotics are major causes of AMR, unnecessary prescrip-

tions by physicians still persists, and a substantial proportion
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of such prescriptions is driven by patient demands or con-
cerns about worsening symptoms. Furthermore, although a
high proportion recognized the need for education (89.1%),
the proportion who had actually received such education was
lower (64.3%). Therefore, to reduce inappropriate prescrib-
ing practices, it is necessary to provide sufficient explanations
during clinical encounters as to why antibiotics are unneces-
sary and expand educational opportunities for healthcare pro-
fessionals on appropriate antibiotic use so that prescription
of antibiotics can be conducted in accordance with relevant

guidelines.
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Discussion

The findings of this awareness survey provide baseline data
that can be used to assess educational and promotional strate-
gies for the prevention and control of AMR in the ROK. Public
trust in the physician treating them was very high, at 80.3%.
This high level of trust suggests that public’s antibiotic use
behavior depends heavily on the recommendations and pre-
scriptions of healthcare professionals. In response, the Korea
Disease Control and Prevention Agency has focused on de-
veloping and operating educational programs for healthcare
professionals and on developing and disseminating evidence-
based, disease-specific antibiotic use guidelines so that health-
care professionals can properly explain the need for appropri-
ate prescriptions to patients and make evidence-based pre-
scribing decisions grounded in their expertise. This is a strategy
intended to change prescribing behaviors among healthcare
professionals and reduce unnecessary prescriptions by en-
abling them to explain situations in which antibiotics are not
required.

However, in addition to the efforts of healthcare profes-
sionals, changes in awareness and the practice of appropriate
antibiotic use among the public is necessary. Behaviors such
as arbitrary discontinuation of antibiotics (63.4%) and mis-
conceptions about the common cold (72.0%) identified in the
survey arise after the prescribing stage, supporting the need for

public awareness-improvement activities to be promoted as an

ongoing task rather than a one-time intervention. In particu-
lar, the observation of behavior change (71.6%) among those
exposed to antibiotic-related information in this study sug-
gests that awareness-improvement activities can lead to actual
changes in antibiotic use behavior. International cases likewise
show that such awareness campaigns are used as key strate-
gies for establishing a culture of appropriate antibiotic use. In
the United Kingdom, the “Keep Antibiotics Working” cam-
paign, implemented alongside adherence to the “Start Smart,
Then Focus” prescribing guidelines, led to an approximately
7.5% reduction in nationwide antibiotic use between 2012
and 2017 [7]. In France, the “Antibiotics Are Not Automatic”
campaign also reduced community antibiotic use by 26.5%
over 5 years [8]. OECD and ECDC have evaluated such aware-
ness-improvement and educational interventions as highly
cost-effective strategies [1,9].

In line with these international trends, the ROK also op-
erates annual activities for World Antimicrobial Awareness
Week and is promoting campaigns in which the public and
healthcare professionals respond together in their respective
roles. In 2025, tailored slogans were developed based on the
findings of this survey (Tables 1, 2). For the public, the mes-
sage “Antibiotic misuse lasts a moment, resistance lasts a life-
time” was designed to encourage responsible use. For health-
care professionals, the slogan “The public trusts you; that trust
prevents resistance” was distributed to emphasize their leading

role as experts. This was based on the understanding that the

Table 1. Public awareness week slogans (public)

Slogan

To improve public awareness and promote the proper use of antibiotics.
- Antibiotic misuse can take a moment! Resistance lasts a lifetime!

- When you overuse antibiotics you think are helping, neither your doctor nor your medicine can protect you.
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Table 2. Public awareness week slogans (healthcare professionals)

Slogan

To promote improved prescribing practices and encourage appropriate antibiotic use.
- Your actions matter. The public follows your lead on appropriate antibiotic use.

- The public trusts you. That trust is our strongest defense against resistance.

response to AMR can be more effective when appropriate pre-
scription by healthcare professionals and responsible use by the
public occur together.

This survey may serve as baseline data for future AMR
awareness-improvement programs. However, because it was
conducted as a web-based online survey, the results may not
reflect groups with limited internet access and may therefore
have either overestimated or underestimated actual awareness
levels. Moreover, the survey of healthcare professionals used
purposive quota sampling, limiting the extent to which it can
be regarded as fully representative of the entire population of
healthcare professionals. Nevertheless, given that the purpose
of this survey was to identify the overall trend in awareness lev-
els in the ROK, it is expected that future repeated surveys based
on fixed core items will allow time-series comparisons, thereby
supplementing and enhancing the use of these findings.

In conclusion, AMR is one of the most serious health
threats, but it is also a preventable threat. The spread of AMR
can greatly vary depending on how the public and healthcare
professionals understand and use antibiotics. As confirmed by
the results of this awareness survey, inappropriate antibiotic use
behaviors and gaps in knowledge still persist, and these may
act as potential factors that accelerate the spread of resistance.
Therefore, to effectively curb AMR, strategies that not only
provide accurate information but also improve understand-
ing and induce behavior change among the public and health-

care professionals are essential. Therefore, awareness-raising

www.phwr.org Vol 19, No 17, 2026

campaigns and strengthened education for healthcare profes-
sionals are important tools for achieving appropriate antibiotic
use and preventing the increase of resistance.

Currently, separate campaigns are being conducted across
multiple sectors, including humans, animals, and food; how-
ever, the same messages are delivered in a fragmented manner.
In the future, it is necessary to establish joint interministerial
promotional efforts and an integrated communication strategy
so that resources can be used efficiently and more consistent
and clearer messages can be delivered to the public. This col-
laborative approach will serve as a foundation for strengthen-
ing social consensus and the willingness to act among various
stakeholders in responding to AMR.

Furthermore, AMR cannot be resolved by a single sec-
tor within a short period of time. It can be expected to prog-
ress only when long-term improvements in public participa-
tion and awareness are supported across multiple sectors, in-
cluding humans, animals, plants, food, and the environment.
Ultimately, the public’s and healthcare professionals” correct
understanding of AMR and their responsible behavior consti-
tute the first line of defense in protecting the health of future
generations. The education, communication, and policy efforts
we undertake now will serve as an important foundation for
preventing the spread of AMR and maintaining a sustainable

healthcare system.
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