International Journal of Medical
and Pharmaceutical Research

Online ISSN-2958-3683 | Print ISSN-2958-3675
Frequency: Bi-Monthly

Available online on: https:/ /ijmpr.in/

Original Article

Assessing Community Knowledge of AMR and Antibiotic Use Trends: A
Systematic Review and Meta-Analysis

Shiny Vincent', Ruchi Katiyar*?, Abhishek Kumar®
IMicrobiologist, Department of Medical Laboratory, Leonard Hospital, Batlagundu, Dindigul District — 624202, Tamil Nadu, India.
2 Associate Professor, Department of Microbiology, Shri Balaji Institute of Medical Sciences, Raipur, Chhattisgarh, India.
3 Senior Divisional Medical Officer (IRHS), Department of Oncology, Northern Railway Central Hospital, Delhi, India.

af' OPEN ACCESS ABSTRACT
Background: Antimicrobial resistance (AMR) threatens global health, and
Corresponding Author: inappropriate antibiotic use in communities is a major driver. Understanding public

knowledge and behavioural trends is essential for designing targeted interventions.
Objectives: To systematically review and quantitatively analyse community-level
knowledge of AMR and patterns of antibiotic use across low-, middle-, and high-
income countries.

Methods: Databases including PubMed, Scopus, Embase, and Google Scholar were
searched up to December 2024. Cross-sectional studies evaluating AMR awareness
and community antibiotic use were included. Pooled estimates were calculated
using a random-effects model. Heterogeneity was assessed using I? statistics.
Received: 25-10-2025 Results: Forty-two studies involving 98,462 participants were included. The pooled
Accepted: 17-11-2025 prevalence of adequate AMR knowledge was 41% (95% CI: 34-49%), with high
Available online: 30-11-2025 heterogeneity (I> = 92%). Misconceptions were common: 61% believed antibiotics
were effective against viral infections (95% CI: 54—68%). The pooled prevalence of
self-medication with antibiotics was 38% (95% CI: 31-46%), while 47% reported
purchasing antibiotics without prescription. Knowledge levels were significantly
lower in low- and middle-income countries (LMICs) compared with high-income
countries (p < 0.001).

Conclusions: Community knowledge of AMR remains inadequate worldwide, with
high rates of self-medication and non-prescription antibiotic use. Targeted health
education, regulation of over-the-counter sales, and national AMR action plans are
urgently needed.
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Introduction

Antimicrobial resistance (AMR) has emerged as one of the most critical public health threats of the 21st century, driven
largely by inappropriate antibiotic consumption and limited community understanding of the consequences of misuse. The
World Health Organization warns that AMR could cause up to 10 million deaths annually by 2050 if urgent measures are
not implemented, reflecting the scale of its global impact [1]. Antibiotics, once considered miracle drugs, are increasingly
losing their effectiveness due to widespread misuse, irrational self-medication, incomplete treatment regimens, and easy
availability without prescription in many countries [2]. The community plays a central role in this crisis, as most antibiotics
worldwide are consumed outside healthcare facilities, often without professional guidance [3].

Public knowledge and perceptions of antibiotics significantly influence consumption behaviour. Numerous studies have
shown that many individuals incorrectly believe that antibiotics are effective for viral infections such as the common cold,
influenza, or sore throat, contributing to unnecessary antibiotic demand [4]. Misconceptions regarding the need for
antibiotics for minor illnesses and the safety of discontinuing treatment once symptoms improve further exacerbate misuse
[5]. These behaviours directly contribute to selective pressure on microorganisms, accelerating the development and spread
of resistant strains that compromise treatment outcomes at the population level [6]. Communities with poor awareness of
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AMR are more likely to engage in self-medication, share antibiotics with family members, or store leftover tablets for
future use, leading to patterns of misuse that have been well documented across Asia, Africa and Latin America [7].

Global efforts to mitigate AMR have emphasized the importance of improving public awareness as a key pillar of national
action plans. However, existing evidence suggests substantial variability in knowledge and antibiotic practices across
regions and income groups. High-income countries tend to report better awareness due to robust stewardship programs and
public health campaigns, whereas low- and middle-income countries (LMICs) often struggle with weak regulatory
frameworks, limited healthcare access, and cultural norms supporting over-the-counter antibiotic use [8]. Studies
consistently highlight that in many LMIC settings, pharmacies remain the first point of care, and individuals frequently
obtain antibiotics without prescription due to cost barriers, convenience, or misconceptions of medical need [9]. This
creates an environment where inappropriate antibiotic use becomes normalized, making AMR difficult to control.

Although numerous primary studies have explored community knowledge and antibiotic use, there remains a lack of
comprehensive global synthesis to quantify these trends. Understanding the magnitude of community-level knowledge
gaps, behavioural patterns, and regional variations is essential for policymaking, especially as AMR continues to rise across
continents. A systematic review and meta-analysis offer the advantage of integrating diverse findings, identifying consistent
patterns, and highlighting gaps requiring targeted interventions. Therefore, this study aims to comprehensively assess
community knowledge of AMR and trends in antibiotic use across various income settings, quantify the prevalence of key
misconceptions, evaluate behaviours such as self-medication and non-prescription antibiotic purchase, and identify
demographic and contextual factors associated with misuse [10]. By synthesizing globally available evidence, this review
provides insights that can inform public health strategies, regulatory frameworks, and community-level stewardship
initiatives aimed at slowing the progression of antimicrobial resistance.

METHODS
Study Design
A systematic review and meta-analysis were conducted following PRISMA 2020 guidelines.
Data Sources
We searched:
e PubMed
e Scopus
e Embase
e  Web of Science
e  Google Scholar
Search terms combined: “antibiotic use”, “community”, “knowledge”, “awareness”, “self-medication”, “AMR”,
“antimicrobial resistance”.

Eligibility Criteria
Inclusion:
e  Cross-sectional or population-based studies
e Reported data on AMR knowledge or antibiotic use behaviours
e  Community (non-clinical) populations
e  Published until December 2024
Exclusion:
e Healthcare workers or pharmacy-based studies
e Clinical intervention trials
e Reviews, case reports
Data Extraction
Extracted:
e  Country, year, sample size
Proportion with adequate AMR knowledge
Misconceptions (e.g., “antibiotics treat viral infections™)
Self-medication prevalence
Over-the-counter antibiotic purchase
Socio-demographic predictors

Quality Assessment
Studies were assessed using the Joanna Briggs Institute (JBI) checklist. Low-quality studies were excluded from pooled
analysis.
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Statistical Analysis
e Pooled proportions were calculated using DerSimonian—Laird random-effects model.
e Heterogeneity assessed using 2.
e  Subgroup analyses based on region (HIC vs LMIC), year, and sample size.

Results

A total of 42 studies comprising 98,462 community participants from 23 countries were included in the final analysis. Most
studies were published between 2012 and 2024, with sample sizes ranging from 210 to 9,450 participants. The majority of
included studies originated from low- and middle-income countries (LMICs), reflecting the global research distribution for
community-level AMR knowledge and antibiotic use.

Overall, Knowledge of Antimicrobial Resistance

Across studies, the proportion of participants demonstrating adequate knowledge of antimicrobial resistance was highly
variable, ranging from 18% to 72%. The pooled estimate from meta-analysis showed that 41% (95% CI: 34-49%) of
community members possessed sufficient understanding of AMR. Overall, knowledge levels were substantially higher in
high-income countries (HICs), whereas LMICs demonstrated consistently lower awareness.

Table 1. Pooled Estimates of Knowledge and Misconceptions Related to AMR

Indicator Pooled 95% CI | Range Across | I?

Prevalence (%) Studies (%)
Adequate AMR knowledge 41 34-49 18-72 92
Awareness that misuse contributes to AMR 54 47-62 29-81 90
Misconception: “Antibiotics treat viral infections” 61 5468 32-79 89
Belief that antibiotics should be taken for fever/cold 57 49-65 30-75 85
Belief that stopping antibiotics when symptoms | 48 41-56 22-70 87
improve is safe

In many studies, even when respondents had heard of AMR, deeper conceptual understanding-such as the link between
improper antibiotic use and resistance development-was poor. Misconceptions remained widespread, especially regarding
antibiotic effectiveness against viral infections and the importance of completing prescribed courses.

Patterns of Antibiotic Use in the Community

Self-medication and inappropriate antibiotic use were reported in a substantial portion of the community. The pooled
prevalence of self-medication was 38% (95% CI: 31-46%), with LMICs reporting significantly higher rates (40—70%)
compared with HICs (10-25%). Similarly, nearly half of participants reported being able to purchase antibiotics without a
prescription.

Leftover and shared antibiotic use also emerged as significant behaviours contributing to irrational consumption. Several
studies reported that antibiotics were commonly kept at home for future use.

Table 2. Pooled Estimates of Antibiotic Use Behaviours

Behaviour Pooled Prevalence (%) 95% CI Range I* (%)
Self-medication with antibiotics 38 3146 19-70 94
Non-prescription (OTC) purchase 47 41-53 25-82 88
Use of leftover antibiotics 29 23-36 10-52 83
Sharing antibiotics with family/friends 22 16-28 5-40 79
Incomplete antibiotic courses 34 27-42 12-61 85

The high rate of OTC availability was particularly prominent in Southeast Asia, Africa, and parts of South America. Studies
repeatedly reported that community pharmacies often provided antibiotics without requiring a physician’s prescription,
citing affordability, convenience, and perceived lack of need for medical consultation.

Subgroup Analysis by Income Level

Subgroup analysis revealed significant differences between HICs and LMICs. Adequate AMR knowledge was almost twice
as high in HICs (58%) compared with LMICs (32%). Conversely, the burden of inappropriate antibiotic use was
considerably higher in LMICs.

Table 3. Subgroup Analysis by Country Income Category

Indicator High-Income Countries (%) LMICs (%) p-value
Adequate AMR knowledge 58 32 <0.001
Self-medication prevalence 18 47 <0.001
OTC antibiotic purchase 21 53 <0.001
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These findings highlight socioeconomic and regulatory differences between global regions. Countries with established
antimicrobial stewardship frameworks and strict pharmacy regulations tended to report lower abuse rates. In contrast,
LMICs faced challenges such as weak regulatory enforcement, limited healthcare access, and cultural practices promoting
self-treatment.

Predictors of Poor Knowledge and Misuse
Multiple studies consistently identified similar demographic factors associated with lower AMR awareness and higher
antibiotic misuse:

Lower education level

Younger age groups (18-30 years)
Low socioeconomic status

Rural residency

Prior self-medication experience
Easy access to OTC antibiotics

In many LMIC settings, financial constraints and overcrowded government health facilities contributed to the preference
for self-medication.

Community AMR Knowledge and Antibiotic Use Trends
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Figure 1: Summary of pooled proportions for key AMR-related indicators. Error bars represent 95% confidence intervals

derived from random-effects modelling.
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Figure 2: Forest plot displaying individual study estimates and 95% confidence intervals for adequate community AMR

knowledge, with pooled prevalence indicated by the dashed vertical line.
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Discussion

This systematic review and meta-analysis demonstrates that community knowledge of antimicrobial resistance remains
insufficient globally, despite years of coordinated public health efforts. The pooled estimate showing that only 41% of the
community possesses adequate AMR knowledge is consistent with earlier reports indicating widespread misconceptions
and limited engagement with AMR-related information among the general population [1,2]. Studies from both high- and
low-income regions have shown that while many individuals may have heard the term AMR, they often lack an
understanding of its causes, consequences, and prevention strategies [3]. This limited awareness contributes directly to
inappropriate antibiotic behaviours, fueling the emergence and spread of resistant pathogens-a trend repeatedly documented
in global surveillance reports [4].

The high prevalence of misconceptions observed in this review, including the belief that antibiotics are effective for viral
infections, aligns with findings from multiple community-based studies that reveal misunderstanding about the distinction
between bacterial and viral illnesses [5,6]. Misconceptions of this nature significantly increase consumer-driven antibiotic
demand, which in turn pressures healthcare providers into unnecessary prescribing practices, especially in settings where
patients expect antibiotics as part of routine care [7]. This relationship between patient expectations and physician
prescribing behaviour has been highlighted in both high-income countries (HICs) and low- and middle-income countries
(LMICs) [8], demonstrating that behavioural and communication factors are integral components of AMR dynamics.

2

Our findings also reveal that self-medication with antibiotics remains widespread, with a pooled prevalence of 38%,
echoing earlier global estimates that report self-medication rates ranging from 20% to 70% depending on regulatory
controls and socioeconomic context [9]. Self-medication is particularly prominent in LMICs, where financial barriers, long
waiting times, and limited health system capacity compel individuals to seek quick and informal treatment options [10].
Pharmacies often function as the first point of care, and antibiotic dispensing without prescription is common, a pattern
documented in Asia, Africa, and Latin America [11,12]. Research consistently shows that easy over-the-counter availability
is one of the strongest predictors of antibiotic misuse, irrespective of the population’s education level [13].

The marked disparity between HICs and LMICs in both knowledge and behaviour further underscores the influence of
structural determinants. Our analysis found that AMR knowledge was significantly higher in HICs (58%) compared with
LMICs (32%), a difference supported by previous cross-national studies showing that public health literacy, stewardship
enforcement, and sustained educational campaigns are more established in high-income settings [14]. HICs have benefited
from comprehensive national action plans, government-led media campaigns, and regulatory mechanisms that restrict
inappropriate antibiotic access [15]. In contrast, LMICs face systemic challenges, including weak governance, limited
regulatory enforcement, and high dependency on informal healthcare markets, all of which facilitate inappropriate
antibiotic consumption [16].

Across included studies, several sociodemographic predictors of poor AMR knowledge and inappropriate antibiotic use
were consistently reported. Low educational status has long been recognized as a significant predictor of misconceptions
and risky medication behaviours [17,18], and our findings reinforce this association. Younger adults also exhibited higher
rates of self-medication, possibly due to a greater reliance on peers, social media, and non-professional sources of medical
information [19]. Rural residents demonstrated higher levels of inappropriate antibiotic use, paralleling evidence from
previous research showing that individuals in rural settings have reduced access to formal healthcare and increased
exposure to unregulated pharmacies and drug sellers [20].

The finding that 47% of participants reported the ability to purchase antibiotics without a prescription is consistent with
global assessments indicating that nonprescription access persists in many countries despite formal prohibition [21]. This
pattern reflects a gap between policy and enforcement. Earlier studies have documented that pharmacy staff frequently
dispense antibiotics even when aware of the regulations, often citing economic pressures, patient expectations, or
competition from informal vendors [22]. Furthermore, the reuse of leftover antibiotics-a behaviour reported by nearly 30%
of respondents-has been highlighted in previous reviews as a major contributor to incomplete dosing and subtherapeutic
exposure, accelerating resistance selection [23].

The high heterogeneity observed in this meta-analysis is not unexpected, given differences in cultural norms, healthcare
systems, regulatory environments, and public health infrastructure across countries. However, despite heterogeneity, the
overall direction of findings remains consistent with global trends reported by WHO, CDC, and ECDC surveillance
frameworks [24,25]. The consistency across diverse settings indicates that AMR-related knowledge and behaviours are
shaped by common global drivers, including misinformation, inadequate health communication, and weak regulatory
control.

These findings have important implications. Public health interventions must be designed to address both knowledge and
behavioural drivers simultaneously. Evidence from successful campaigns in Europe demonstrates that sustained, multi-
channel mass communication-combined with school-based AMR education and community engagement-can significantly
reduce antibiotic demand and misuse [26]. However, such interventions must be adapted to local cultural and
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socioeconomic contexts, particularly in LMICs where literacy levels, health system challenges, and informal care-seeking
patterns differ substantially from HIC dynamics [27]. Strengthening primary healthcare access, training pharmacists in
stewardship principles, and enforcing prescription-only antibiotic laws are critical steps toward reducing inappropriate
antibiotic consumption [28].

Finally, this review highlights a significant gap in community-level surveillance. Many countries lack robust monitoring
systems to evaluate changes in public behaviour, making it difficult to assess intervention effectiveness. Future research
should incorporate longitudinal designs and qualitative approaches to better understand motivations behind misuse and to
evaluate targeted intervention strategies [29]. Without addressing community behaviour through sustained, evidence-based
interventions, global efforts to combat AMR risk being undermined by persistent public misconceptions and entrenched
patterns of inappropriate antibiotic use. Strengthening stewardship at the community level is therefore essential to
protecting the effectiveness of existing antimicrobial agents and safeguarding global health security [30].

Conclusion

Community-level awareness of AMR is insufficient, and inappropriate antibiotic behaviours-including self-medication and
non-prescription purchasing-remain widespread globally. Raising awareness, implementing strict regulatory controls, and
strengthening stewardship programs are essential to mitigate the growing AMR threat.
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