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Abstract: Background: Antimicrobial resistance (AMR) is a critical public health challenge globally,
driven in part by inappropriate antibiotic use and limited public awareness. In Sri Lanka,
understanding the public’s knowledge and practices regarding antibiotics and AMR is essential to
inform public health interventions aimed at curbing resistance. The aim of this study was to
investigate antibiotic use, knowledge of appropriate antibiotic use and AMR among the Sri Lankan
public.Methods: A descriptive multi-center cross-sectional study of 1,520 participants from four Sri
Lankan hospitals used a validated questionnaire to assess demographics, antibiotic use, and AMR
knowledge. Chi-squared tests examined associations between knowledge and demographic
variables. Results: Over half of the participants (56.2%) reported antibiotic use within the past year,
with many showing misconceptions about proper antibiotic use. Key misunderstandings include the
appropriateness of antibiotics for viral infections (51%) and discontinuing antibiotics upon feeling
better (58.4%). Only 41.1% reported being aware that antibiotics prescribed for others should not be
shared. Individuals who had attained a college or university-level education demonstrated
significantly greater knowledge about antimicrobial resistance (AMR) and appropriate antibiotic use
compared to those with lower levels of education(p = 0.000). Conclusion: This study highlights critical
gaps in public understanding of antibiotics and AMR in Sri Lanka, particularly among those with
lower education levels. These gaps underscore the need for targeted educational initiatives and
strengthened antimicrobial stewardship programs to promote rationale antibiotic use. Addressing
these misconceptions through accessible public health campaigns could significantly contribute to
the reduction of AMR in Sri Lanka.

Keywords: antibiotics; antimicrobial resistance; antimicrobial stewardship; public knowledge; Sri
Lanka

1. Key Findings

High antibiotic use with partial adherence to medical advice: Over half (56.2%) of participants
reported using antibiotics in the past year, with a large portion following prescriptions. However,
many stopped antibiotics early, indicating limited adherence to completing prescribed courses.

Significant misconceptions about antibiotic use: A substantial number of participants incorrectly
believed antibiotics could treat viral illnesses like colds and flu, with only 35% aware of the
importance of completing the full course. Misunderstandings also extended to using non-prescribed
antibiotics from family or friends, which increases the risk of resistance.

Educational level strongly correlates with knowledge of antibiotic use and amr: Higher
education levels correlated significantly with better knowledge about antibiotics and AMR.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Participants with college or university education were more likely to understand the appropriate use
of antibiotics and the risks of AMR, highlighting an education-driven disparity in health literacy.

Urgent need for targeted educational interventions: The findings emphasizes the necessity of
targeted educational efforts to address misconceptions about antibiotic use, especially among those
with lower educational levels. Public health campaigns could play a crucial role in promoting
appropriate antibiotic use and reducing AMR in Sri Lanka.

2. Introduction

Antimicrobial resistance (AMR) is a major global health threat that undermines effective
infection treatment leading to prolong hospital stays, high costs, and higher mortality rates [1,2].
AMR escalates with improper antibiotic use, especially in community settings [3]. Limited public
awareness about when and why antibiotics should be used, and their restriction per WHO guidelines,
fuels misuse [3,4], Factors such as self-medication, poor adherence to prescriptions, over-the-counter
antibiotic sales, and reliance on unofficial healthcare sources all contribute to antibiotic misuse [4,5].

Reducing AMR starts by limiting antibiotic use [5]. Antimicrobial stewardship programs (ASPs)
are coordinated efforts to optimize antimicrobial use, enhancing patient outcomes, reducing
resistance, and limiting multidrug-resistant infections [6]. ASPs have proven effective in lowering
antibiotic use, minimizing adverse events, and improving outcomes, with a focus on public education
about proper antibiotic use [7,8].

Health authorities should enhance ASP educational efforts to boost public knowledge on
appropriate antibiotic use. Strengthened health promotion and guidance have been shown to
improve adherence and awareness about AMR risks [9]. Antimicrobial stewards, as healthcare
professionals involved in ASPs, play a key role in this public education to address AMR effectively
[10]. Optimal antibiotic knowledge and awareness among the public is important to overcome the
AMR challenge.

In Sri Lanka, the misuse and overuse of antibiotics are significant public health concerns,
contributing to the growing problem of AMR [11]. Although antibiotics are legally prescription-only,
their over-the-counter availability in private pharmacies often promotes self-medication, improper
dosing, and incomplete treatments, fueling the development of resistant pathogens. WHO highlights
AMR as critical in Sri Lanka, with resistant infections rising in hospitals and communities [12,13].
Similarly, misconceptions and limited public knowledge about proper antibiotic use and AMR are
common, along with high self-medication rates [14,15]. Despite government efforts to regulate
antibiotic use, enforcement remains challenging, underscoring the need for stronger stewardship
initiatives and public awareness campaigns to address AMR [13].

This study aims to evaluate public knowledge, practices, and misconceptions about antibiotic
use and AMR among Sri Lankans, examining variations across demographics, especially education
levels. It seeks to identify gaps to inform targeted health interventions, education, and stewardship
efforts.

3. Materials and Methods
3.1. Study Design and Setting.

This descriptive cross-sectional study used a self-administered questionnaire to explore
antibiotic usage, knowledge of treatment indications, and AMR among the general public who visited
four hospitals in Sri Lanka (as patients, caregivers, friends, relatives, etc.). The hospitals were from
three different geographical regions and consisted of three teaching hospitals and one base hospital.
Ethical approval was obtained from the Ethics Review Committee of Faculty of Allied Health
Sciences, University of Peradeniya (Ref: AHS/ERC/2020/026; 30th November 2020). Administrative
approval from the Directors of the four selected Sri Lankan hospitals were obtained. This research
was undertaken as part of MPhil study in October 2022-February 2023.
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3.2. Recruitment and Sample Size

A convenience sampling technique was used to recruit participants for the survey. The sample
size for this study was calculated based on the number of patients attending these hospitals. We
assumed the response distribution to be 50% and determined the confidence interval at 95%, with a
margin of error 5%. By using the Raosoft® sample size calculator the sample size was calculated. The
minimum effective sample size estimated was 1520 in which 400 participants (26.3%) were recruited
from Teaching Hospital One (TH1), 380 participants (25%) from Base Hospital One (BH1), 365
participants (24%) from TH2, and 375 participants (24.7%) from TH3. Participants were eligible if
they were 18 years of age or older, able to read, write, and communicate in Sinhala or Tamil
languages, and provided consent to participate.

3.3. Survey Administration and Data Collection Procedure

The participants were approached by one of two researchers, working at the four hospitals in
the outpatient departments, medical and surgical wards until the target sample number had been
achieved. The study was explained by the researcher to potential patients (emphasizing their
voluntary participation and confidentiality of responses), and then informed consent was obtained.

To maintain confidentiality, all data were securely stored in locked cupboards or drawers at the
University. Additionally, personal computers used for data storage were password-protected,
further ensuring data privacy and security. No incentives for participation were offered. Surveys
were self-completed in hard-copy and took around 20 minutes to complete.

3.4. Data Collection Tool

The study used a questionnaire based on the WHO Antibiotic Resistance, Multi-country Public
Awareness Survey [2], chosen for its prior international use and comprehensive coverage of antibiotic
use, indications, and AMR. Permission to reproduce the survey was obtained (WHO Ref: 314741).

The questionnaire was piloted with 10 Tamil and 10 Sinhala participants at TH1 to assess design,
relevance, readability, and flow. It was available in English, Sinhala, and Tamil —the main languages
in Sri Lanka. The English version [2] was translated and back-translated by the University of Jaffna,
with the original authors reviewing for semantic accuracy. The questionnaire had five sections: (i)
demographics (age, gender, marital status, residence, education), (ii) antibiotic use (recent use,
source, advice), (iii) knowledge of antibiotic treatment (course and indications), and (iv) knowledge
of antibiotic resistance. Internal consistency was validated using Cronbach’s alpha, with a criterion
of 0.7 or above for acceptance.

3.5. Data Analysis

Data were coded and analyzed in SPSS (v22.0) using descriptive statistics (frequencies,
percentages) and chi-squared tests to examine associations between knowledge level and education
with p<0.05 set for significance. To identify the association between participants' knowledge of
antibiotics and antimicrobial resistance with socio-demographic characteristics, a knowledge score
was calculated based on the percentage of correct responses in the questionnaire. Knowledge scores
were categorized as low (0-40%), moderate (41-70%), and high (81-100%) based on correct responses.
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4. Results

4.1. Sociodemographic Characteristics of Study Participants

Table 1 outlines the participants’ characteristics; the majority was less than 45 years old (84.4%),
more than half were female (57.5%), lived in rural areas (56.1%), and slightly less than half had
completed secondary education (48.6%).

Table 1. Sociodemographic characteristics of study participants (n=1520).

. Total
Characteristic (%)
Age (years)
20-25 301 (19.8)
26-34 552 (36.3)
35-44 430 (28.3)
45+ 237 (15.6)
Gender
Male 646 (42.5)
Female 874 (57.5)
Marital status
Married 908 (59.7)
Unmarried 612 (40.3)
Place of residence
Urban 667 (43.9)
Rural 853 (56.1)
Education status
Primary school 312 (20.8)
Secondary school 739 (48.6)
College/University 465 (30.6)

4.2. Self-Reported Antibiotic Use

Overall, 855 (56.25%) of participants reported using one or more antibiotics in the last year; 177
participants (11.0036%) had never taken antibiotics, and 488 participants (32%) had not used an
antibiotic in more than a year or couldn't remember taking an antibiotic. Of those who reported use
in the last 12 months, 23% (n = 350)) reported antibiotic use within the last month, 20.1% (n = 305)
within the last six months, and 13.2% (n = 200) sometime in the last year.

4.3. Pattern of Antibiotic Use

The majority (52.6%) of this group had an antibiotic prescribed by a doctor, and 46.7% reported
receiving advice from a healthcare professional when acquiring the antibiotic(s). The majority of
participants (58.4%) got their antibiotics from hospital or community pharmacies. A quarter (n =
175/855,20.4%) reported obtaining antibiotics from family members or using saved antibiotics from a
previous supply. Very few (1.5%) obtained antibiotic(s) on the internet. More than half (58.4%) said
they should stop taking antibiotics once they felt better, while only35.0% thought they should
continue taking antibiotics until the entire course was finished.

4.4. Knowledge of Antibiotic Use and Therapeutic Effectiveness

Less than half of the respondents (41.1%) reported that they should not use antibiotics prescribed
for other people (e.g., friends or relatives) however, 39.9% thought that this behavior was acceptable.
When asked, if it was appropriate to buy or ask a doctor to prescribe an antibiotic that had resolved
their previous symptoms, 41% responded that this was not appropriate but 39.1% reported it was
appropriate.

Respondents were asked to identify whether antibiotics were appropriate for the treatment of
specific health conditions. Less than 35% of participants correctly identified effectiveness in these
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conditions: skin infections (27.2%), urinary tract infections (UTIs) (34.4%), gonorrhea (16%), malaria
(27.4%), sore throats (29.7%), and diarrhea (32.4%). Additionally, a large number of participants
incorrectly indicated that antibiotics were for colds and flu (50.1%) and fever (51.2%). Similarly,
participants incorrectly reported that antibiotics were effective for body aches (27.2%) and headaches
(20.9%).

Significant differences were found in knowledge about the effectiveness of antibiotics in specific
health conditions according to participants' education status. Those who had attended
college/university exhibited a higher level of antibiotic knowledge across a range of conditions
(Figure 1). For example: 47.3% of respondents with college/university education correctly identified
the use of antibiotics for UTI compared 21.2% of respondents with only primary school education (p
= 0.000); and 20.0% of respondents having primary school education reported that they would use
antibiotics for headaches compared to 12.7% of those with college/university education (p = 0.000).
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Figure 1. Participant responses regarding health condition effectiveness of antibiotic treatment. HIV: Human
Immunodeficiency Virus UTI: Urinary tract infection; * p <0.05, in analysis comparing of antibiotic knowledge

between participant education status Knowledge of antimicrobial resistance.

Participants' knowledge regarding AMR was assessed through a set of eight statements and they
were asked to select ‘true’, ‘false’ or “do not know’ responses. Table 2 shows that less than half of the
participants correctly identified any of the eight statements; Statements 2,3,4, and 5 were correctly
identified by between 40-46% of participants, Statements 6,7, and 8 by approximately 35%, and
Statement 1 by only 17.6% of participants.

AMR knowledge for each of these eight statements was compared based on participants’
education levels (Table S1). There were statistically significant differences found for all eight
statements with higher levels of knowledge were observed for participants with college/university
education.
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Table 2. Comparison of AMR knowledge among the Sri Lanka general public.
Statements True (%) False (%) Don (z /k)now
()
ABR occurs when your body becomes resistant to AB and they no 863(56.5) 267(17.6) 388(25.5)
longer works as well
Many infections are becoming 1I?c1."ea.smg1y resistant to treatment 691(45.5) 451(29.7) 375(24.7)
by antibiotics
If i i AB, i ifficult or i ibl
bacteria are resistant to 2 it can be very difficult or impossible 687(45.2) 402(26.4) 128(28.2)
to treat the infections they cause
Antibiotic resistance is an issue that could affect me or my family =~ 616(40.5) 476(31.3) 427(28.1)
ABR is an issue in other countries but not here 327(21.5) 700(46.1) 492(32.4)
ABR only a problem for people who take AB regularly 410(27) 552(36.3) 553(36.4)
B ia which i AB f
acteria which are resistant to can spread from person to 548(36.1) 343(22.6) 627(41.3)
person
ABR infections could make medical procedures, organ 532(35) 295(19.4) 691(45.5)

transplants and cancer treatment difficult

Knowledge Regarding Potential Solutions for Antimicrobial Resistance

Participants' knowledge regarding possible solutions/strategies to address AMR were assessed
through eight statements rated on a 5-point Likert scale (strongly agree, slightly agree, neither slightly
disagree, strongly disagree) (Figure S1). The majority of participants correctly responded to all of the
statements (>60% slightly agreed/strongly agreed).

Knowledge about strategies/solutions to address AMR was also compared by the level of
participants' education. There were significant differences found for all eight statements; participants
with college/university educational levels exhibited greater knowledge compared to those with
primary and secondary educational levels (Table S2).

4.5. Attitudes and Beliefs Towards AMR

We assessed participants' attitudes and beliefs regarding AMR through a set of six statements
rated on a 5-point Likert scale (strongly agree, slightly agree, neither slightly disagree, strongly
disagree) (Figure 2).

et | )
There is not much people like me can do to stop ABR -—718 15 8.6
Everyone needs to taker;eszgzr;isti’llayity for using antibiotics _ 217 11838
Medical experts v;i;lczor;veestt:eo ;:reiliagir: of ABR before it _ 253 0o B

ABR is one of the biggest problems the world faces _— m 10 4.4

0 20 40 60 80 100 120
Percentage of respondents

m Agree Strongly  m Agree Slightly  m Neither agree nor disagree Disagree Slightly Disagree Strongly

Figure 2. Attitudes and beliefs towards AMR.
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More than 60% of participants agreed/strongly agreed that AMR was a significant problem
globally, everyone needed to take responsibility for appropriate antibiotic use, and they were
concerned about the impact of AMR on themselves and their families. The statement regarding
there was nothing the general public could do to prevent AMR had the lowest proportion of people
who agreed/strongly agreed, however less than half (48.0%) of participants agreed/strongly agreed
with this. Similar to the previous knowledge-based sections, participants with higher educational
levels, such as college or university education, were more likely to agree/strongly agree with the
attitude and belief statements (Table S3).

4.6. Association Between Knowledge of Antibiotics and AMR and Participant Characteristics

Ten percent (10.6%) of participants had low knowledge, 70.1% had moderate knowledge, and
19.3% had high knowledge regarding antibiotics and AMR. Significant differences in knowledge
levels were observed according to age, gender, marital status, province, and educational level of the
participants (Table 3).

Table 3. Association between socio-demographic characteristics and overall knowledge level.

High Moderate Low .
knowledge knowledge knowledge Chi-
Association square df P Value
level level level
n (%) n (%) n (%) value
Age vs. knowledge
level
20-25 yrs. 20 (6.6) 221 (73.4) 60 (19.9)
26-34 yrs. 58 (10.5) 344 (62.3) 150 (27.2)
35-44 yrs. 50 (11.6) 324 (75.3) 56 (13.0) 48.251 6 0-000
45+ yrs. 33 (13.9) 176 (74.3) 28 (11.8)
Gender vs.
knowledge level
Male 88(13.6) 472(73.1) 86(13.3)
Female 73(8.4) 593(67.8) 208(23.8) 32.297 2 0.000
Marital status vs.
knowledge level
Married 119(13.1) 626(69) 162(17.9)
Unmarried 42(6.9) 439(71.6) 132(21.6) 16.872 4 0.002
Province vs.
knowledge Level
Northern 28(7.0) 283(70.8) 89(22.3)
Central 53(14.5) 215(58.9) 97(26.6)
Eastern 46(12.1) 286(75.3) 48(12.6) 43.720 6 0.000
Western 34(9.1) 281(74.9) 60(16.0)
Regionality vs.
knowledge level
Urban 68(10.2) 469(70.3) 130(19.5)
Rural 93(10.9) 596(69.9) 164(19.2) 0-201 2 0-904
Educational status
vs. knowledge
level
Primary 54(17.1) 234(74.1) 28(8.9)
Secondary 101(13.7) 527(71.3) 111(15.0) 131.657 4 0.000
College/University 6(1.3) 304(65.4) 155(33.3)

5. Discussion

This comprehensive survey provides valuable insights into the patterns of antibiotic use, public
knowledge, and awareness of AMR among the Sri Lankan population across four provinces. This
study highlights the public's antibiotic-related knowledge and behaviors, emphasizing the need for
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targeted, education-focused interventions to address knowledge gaps, particularly among less
educated groups, and to promote proper antibiotic use and strengthen Antimicrobial Stewardship
(ASP) efforts.

Our findings reveal critical gaps in public knowledge of antibiotics and AMR. Approximately
half of the participants reported adherence to prescriptions and sought professional advice; however,
significant misconceptions persist. Common misunderstandings include premature cessation of
antibiotics, using non-prescribed medications, and reliance on antibiotics for viral illnesses like colds
or flu. These misconceptions highlight a public health challenge: inaccurate perceptions of antibiotics
contribute to improper use, fostering AMR development. Non-completion of antibiotics contributes
directly to AMR, as incomplete treatment may allow resistant bacteria to proliferate.

Educational disparities emerged as a strong predictor of knowledge levels. Those with higher
education had better awareness and understanding of appropriate antibiotic use and AMR [16], while
those with only primary or secondary education showed notable gaps [17,18]. This trend underscores
the need for public health strategies tailored to different education levels [19,20]. In particular,
targeted campaigns could improve awareness among individuals with lower education levels
through accessible and culturally relevant messaging.

Public health strategies were identified as pivotal for AMR prevention, with consensus among
participants on the importance of initiatives such as promoting hospital handwashing [18,21],
implementing hygiene, infection prevention, and control practices [22], and incentives for developing
new antibiotics [23]. These insights align with global AMR containment strategies and suggest that
Sri Lanka’s public health efforts should be amplified in these areas. Developing robust antimicrobial
stewardship (AMS) programs [21,24] and public education campaigns [25,26] can correct
misconceptions and support informed antibiotic use, ultimately aiding in the fight against AMR.

The study also highlights how Sri Lanka’s patterns compare to other countries. In contrast to
findings in Saudi Arabia [27] and Albania [28] where a higher percentage of the population adheres
to prescription requirements, Sri Lanka still faces challenges with non-prescription antibiotic access
and use [29,30]. Various factors likely influence these differences, including regulatory strictness
[29,31], accessibility of healthcare [32], inappropriate prescribing practices [31], and the strength of
public health education [33]. Countries with strong health literacy [30,32,33] and public health
campaigns [27,34] demonstrate better adherence to safe antibiotic practices. In Sri Lanka,
implementing similar educational initiatives could significantly impact AMR by curbing self-
medication practices.

The implications of improper antibiotic use, including incomplete treatment courses, are
substantial. The tendency to discontinue antibiotics once symptoms improve was noted both in this
study and in comparable studies from Iraq [35] and East Indonesia [20]. Incomplete antibiotic
regimens not only fail to eradicate infections but also enable bacterial resistance to develop [36].
Hence, healthcare providers should prioritize educating patients on the importance of completing
antibiotic regimens and managing potential side effects to improve adherence. Several studies from
Ethiopia [37], Malaysia [38] and Bangladesh [39] revealed that educational interventions have
increased adherence. Similar approaches could yield beneficial results in Sri Lanka.

In this study considerable proportion of participants mistakenly believed antibiotics to be
effective for viral infections or compared them to painkillers for common ailments. This lack of
distinction between bacterial and viral infections calls for specific educational outreach. Health
professionals and pharmacists play a key role in bridging these knowledge gaps, as pharmacists are
often the first point of advice in many low- and middle-income countries [29,40,41]. However, where
pharmacists lack sufficient training or regulation, they may inadvertently contribute to antibiotic
misuse [31].

Additionally, a notable number of respondents mistakenly believed that antibiotic resistance
occurs when the human body, rather than bacteria, becomes resistant. This misconception aligns with
findings from studies in Nigeria [42], Singapore [43], Norway [44], and Malaysia [45], indicating a
global need for AMR education that accurately explains how resistance develops. Clear, relatable
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public health communication, such as workshops in schools, community centers, and healthcare
facilities, can help address these misunderstandings.

The impact of education level on antibiotic knowledge is evident: participants with college or
university education were more likely to correctly understand antibiotic effectiveness for conditions
like UTISs [46], gonorrhea [42], and skin infections [47]. Educated individuals often have better access
to credible health information, fostering greater adherence to medical guidance [22]. This observation
underscores the importance of tailored educational interventions that equip all educational levels
with essential knowledge on antibiotics and AMR. This highlights the need for educational
interventions tailored to different demographic and educational groups. Public health campaigns
should consider simplified, accessible materials for those with lower educational backgrounds to
ensure broader reach and understanding.

Healthcare professionals should actively educate patients on when antibiotics are appropriate,
the necessity of completing prescribed courses, and the distinctions between bacterial and viral
infections [40]. They must also adhere to guidelines for responsible antibiotic prescribing to prevent
resistance development [31]. Following up with patients to ensure regimen adherence and to discuss
potential misuse may further enhance outcomes [30].

5.1. Strengths and Limitations of the Study

This study’s strengths include its high response rate and diverse sample, covering urban and
rural areas across various hospitals, enhancing its generalizability to Sri Lanka’s broader population.
The multi-language questionnaire likely increased comprehension, and restrictions on taking
questionnaires home improved data integrity by reducing the likelihood of consulted responses.

However, limitations include the potential for socially desirable responses inherent to
questionnaire-based studies and the restriction to hospital-based participants, who may not fully
represent those outside healthcare settings. Future studies could include qualitative methods to gain
deeper insights into participants’ attitudes and beliefs regarding antibiotics and AMR.

6. Conclusions

This study reveals significant gaps in general public understanding and practices on antibiotic
use and AMR in Sri Lanka, especially among those with lower education levels. Despite some
adherence to prescriptions, widespread misconceptions, such as stopping antibiotics early and using
them for viral illnesses, underscore the need for targeted educational initiatives. Enhancing public
awareness through ASP programs and accessible health education can address these knowledge
gaps, promoting responsible antibiotic use and supporting AMR prevention efforts. These findings
lay the groundwork for effective public health strategies that empower communities and help combat
AMR in Sri Lanka.

Supplementary Materials: Table S1: Comparison of AMR knowledge across educational levels Figure SI:
Knowledge about solutions/strategies to address AMR Table S2: Comparison of knowledge about
solutions/strategies to address AMR by education status. Table S3: Comparison of attitudes and beliefs to AMR
by education status
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