RESEARCH PAPER
Knowledge, Attitude, & Practices Concerning Antibiotic ill use
Among Urban Populations: A Systematic Review and Meta-analysis

S. Zeeshan Ahmad Hashmi!, Sana Tabassum?, Amar Raj A3
1. Senior Resident, Department of Microbiology, Jawaharlal Nehru Medical College, Aligarh Muslim University,
Aligarh, Uttar Pradesh, India, Email: syed.hashmi.hasan@gmail.com (*Corresponding Author)
2. Associate Professor, Department of Microbiology, Ayaan Institute of Medical Sciences, Moinabad, Telangana, India.
3. Assistant Professor, Department of Community Medicine, Dr. B.S. Kushwah Institute of Medical Sciences, Kanpur,
Uttar Pradesh, India.

Abstract
Background- Antibiotic misuse is a major contributor to antimicrobial resistance (AMR), which has emerged as one
of the leading global public health threats. Urban populations are particularly vulnerable because of unrestricted
antibiotic accessibility, widespread self-medication practices, and inadequate awareness regarding rational antibiotic
use.
Objective- To systematically evaluate the knowledge, attitudes, and practices (KAP) regarding antibiotic misuse
among urban populations and identify major determinants associated with irrational antibiotic consumption.
Methods- A systematic review and meta-analysis was conducted according to PRISMA guidelines. Electronic
databases including PubMed, Scopus, Embase, Web of Science, and Google Scholar were searched for studies
published between January 2010 and January 2025. Observational studies evaluating antibiotic-related knowledge,
attitudes, practices, and misuse behaviors among urban populations were included. Random-effects meta-analysis was
performed to estimate pooled prevalence and pooled odds ratios (ORs) with 95% confidence intervals (CI).
Results- A total of 58 studies involving 72,416 participants from 28 countries were included. The pooled prevalence
of antibiotic misuse among urban populations was 45.1% (95% CI: 40.5-49.7). Non-prescription antibiotic purchase
(49.4%) and self-medication (46.7%) were the most frequently reported inappropriate practices. Poor awareness
regarding antimicrobial resistance significantly increased the likelihood of antibiotic misuse (OR 2.53, 95% CI: 1.92-
3.34). Additional determinants included easy pharmacy access, financial barriers to healthcare, previous successful
antibiotic use, and preference for self-treatment.
Conclusion- Antibiotic misuse remains highly prevalent among urban populations globally and is strongly associated
with inadequate knowledge, inappropriate attitudes, and unsafe practices. Strengthening antimicrobial stewardship,
pharmacy regulation, healthcare accessibility, and public awareness initiatives is essential to reduce irrational
antibiotic use and combat antimicrobial resistance.
Keywords- Antibiotic misuse; antimicrobial resistance; self-medication; urban population; knowledge-attitude-
practice; systematic review; meta-analysis.
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middle-income countries, antibiotics remain

Introduction

Antibiotics are among the most important
therapeutic discoveries in medical history and
have substantially reduced morbidity and
mortality associated with bacterial infections
[1-3]. However, irrational and excessive
antibiotic use has accelerated the emergence of
antimicrobial resistance (AMR), which now
represents one of the most serious threats to
global  healthcare  systems [1,2,56-58].
Antimicrobial resistance contributes
significantly to prolonged hospitalization,
treatment  failure, increased healthcare
expenditure, and mortality worldwide [1-3].
Urbanization has  substantially altered
healthcare-seeking behavior and medication
consumption patterns across many countries
[4]. Rapid wurban population growth,
overcrowding, widespread pharmacy
accessibility, and increasing dependence on
self-care ~ practices  have  collectively
contributed to irrational antibiotic use among
urban populations [5-7]. In several low- and

readily available without prescription despite
pharmaceutical regulations [5-7].

Knowledge, attitudes, and practices (KAP)
regarding antibiotic use play a critical role in
determining antibiotic consumption behavior
[8-10]. Several studies have demonstrated that
many individuals are unable to differentiate
bacterial infections from viral illnesses and
incorrectly believe antibiotics are effective for
common cold, influenza, sore throat, and fever-
related conditions [9-12,17,24,41,47,52,55].
Such misconceptions substantially contribute
to inappropriate antibiotic consumption and
self-medication practices.

Behavioral and attitudinal determinants also
strongly influence irrational antibiotic use.
Previous  successful  experiences  with
antibiotics, convenience, financial barriers to
healthcare consultation, long waiting times,
and distrust in healthcare systems commonly
encourage self-treatment behaviors [13-
18,23,32,39,43]. Family influence, peer
recommendations, internet-based  health
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information, and social media exposure further
shape antibiotic-related decisions among urban
populations [17,18,35].

Unsafe antibiotic-related practices including
incomplete  treatment courses, leftover
antibiotic reuse, dose skipping, and antibiotic
sharing have been reported globally [19-
21,28,42,48,49]. Such practices substantially
increase the risk of antimicrobial resistance
development, recurrent infections, and
treatment failure [2,3,20,56-58].

Several community-based studies have
evaluated antibiotic-related KAP among urban
populations  globally  [10-18,22-25,30,36-
39,41-55]. However, evidence remains
fragmented regarding the combined impact of
knowledge deficits, attitudes, and unsafe
practices on irrational antibiotic consumption.
Therefore, the present systematic review and
meta-analysis aimed to comprehensively assess
knowledge, attitudes, and practices regarding
antibiotic misuse among urban populations and
identify major determinants associated with
irrational antibiotic consumption.

Materials and Methods

Study Design- This systematic review and
meta-analysis was conducted according to the
Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)
guidelines.

Search Strategy- A comprehensive electronic
literature search was conducted using PubMed,
Scopus, Embase, Web of Science, and Google
Scholar databases for studies published
between January 2010 and January 2025.
Search keywords included:

“antibiotic misuse”

“knowledge attitude practice”

“KAP”

“self-medication”

“urban population”

“non-prescription antibiotics”

“antimicrobial resistance”

Boolean operators (“AND” and “OR”) were

used appropriately.

Inclusion Criteria- Studies were included if
they:

Evaluated  antibiotic-related  knowledge,

attitudes, or practices.

Included urban community populations.

Used observational study designs.

Reported quantitative outcome measures.

Were published in English-language journals.
Exclusion Criteria- Studies were excluded if
they:

Included hospitalized patients only.
Focused exclusively on
professionals.

Were editorials, reviews, or conference
abstracts.

Lacked sufficient extractable data.

healthcare

Data Extraction- Two independent reviewers
extracted:

Study author and publication year

Country

Sample size

Participant characteristics

Antibiotic misuse prevalence
Knowledge-related findings

Behavioral determinants

Outcome measures

Disagreements  were resolved through
consensus.

Quality Assessment- Methodological quality
was assessed using the Newcastle-Ottawa
Scale (NOS). Studies scoring >7 were
considered high quality.

Statistical Analysis- Random-effects meta-
analysis was conducted to estimate pooled
prevalence and pooled odds ratios with 95%
confidence intervals.

12=9;—;‘£><100

Heterogeneity was assessed using Cochran’s Q
test and I* statistic. Publication bias was
evaluated using funnel plot symmetry and
Egger’s regression analysis.

Results

A total of 5,126 studies were identified through
electronic database searches. After removal of
duplicates and title-abstract screening, 248 full-
text articles underwent eligibility assessment.
Finally, 58 studies fulfilled the inclusion
criteria and were included in the final meta-
analysis.
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Figure 1. PRISMA 2020 flow diagram
illustrating the systematic study selection
process for the meta-analysis.

Characteristics of Included Studies

The included studies represented 28 countries
across Asia, Africa, Europe, the Middle East,
and Latin America. Most studies employed
cross-sectional survey methodologies
involving urban adults, university students, and
working populations.

Table 1. Characteristics of Included Studies
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Practice Pooled
Prevalence
(%)

Non- 49.4

prescription

antibiotic

purchase

Self- 46.7

medication

Incomplete 37.1

antibiotic

course

Leftover 32.5

antibiotic

reuse

Sharing 20.3

antibiotics

Variable Findings
Total included 58
studies

Total 72,416
participants

Countries 28
represented

Commonest Cross-
study design sectional
Mean 31.2 years
participant age

Female 52.8%
participants

Most included studies demonstrated moderate-
to-high methodological quality according to
NOS evaluation criteria.

Prevalence of Antibiotic Misuse
The pooled prevalence of antibiotic misuse
among urban populations was 45.1% (95% CI:
40.5-49.7). Significant heterogeneity was
observed across studies (I = 92%).

y=45.1
Higher misuse prevalence was observed among
university students and populations from low-
and middle-income countries
[11,15,26,28,30,36,42,47,48].
Table 2. Subgroup Analysis of Antibiotic

Several studies also reported discontinuation of
antibiotics after symptomatic improvement
rather than completion of prescribed therapy
[19-21,28,42,49].

Knowledge-Related Determinants

Poor awareness regarding antimicrobial
resistance and inadequate understanding of
antibiotic indications significantly contributed
to misuse behaviors [8-
12,17,22,24,29,34,39,41,46,47,52,55].

Table 4. Knowledge-Related Determinants

Misuse

Population Pooled

Group Prevalence
(%)

Overall urban 45.1

populations

LMIC 52.3

populations

High-income 27.4

countries

University 60.7

students

General adult 41.5

populations

Common Antibiotic Misuse Practices
Self-medication and purchasing antibiotics
without prescription were the most frequently
reported inappropriate practices [5-
7,15,16,23,24,30-33,36,43-45,48-55].

Table 3. Common Antibiotic Misuse
Practices
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(0]
R
Poor 2. 1
AMR 5 .
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participants reporting irrational antibiotic-
related behaviors. These findings reinforce
growing global concerns regarding
antimicrobial resistance associated with
inappropriate community antibiotic
consumption [1-3,56-58].

Poor knowledge regarding antibiotic use and
antimicrobial resistance emerged as one of the
strongest  determinants  associated  with
irrational ~ antibiotic =~ consumption  [8-
12,17,22,24,29,34,39,41,46,47,52,55].  Many
participants lacked understanding regarding
bacterial versus viral infections and incorrectly
believed antibiotics were effective for viral
illnesses such as common cold and influenza
[9-12,17,24,47]. Similar misconceptions have
been consistently reported across urban
populations in Asia, Africa, Europe, and Latin
America [23-25,30-33,36,43,44,50-55].
Behavioral and attitudinal determinants
significantly  influenced  self-medication
practices. Previous successful experiences with
antibiotics frequently encouraged repeated
irrational antibiotic use [13-18,23,31-35].
Financial barriers to healthcare consultation,
convenience, easy pharmacy accessibility, and
long  waiting times also contributed
substantially to inappropriate antibiotic
consumption  [5-7,14-16,32,39,43].  Weak
enforcement of pharmaceutical regulations in
several countries further facilitated non-
prescription antibiotic sales [5-7,24,43,50].
Unsafe  antibiotic  practices  including
incomplete  treatment courses, leftover
antibiotic reuse, dose skipping, and antibiotic
sharing were highly prevalent across included
studies [19-21,28,42,48,49]. Such practices
substantially increase the risk of antimicrobial
resistance development, treatment failure, and
recurrent infections [2,3,20,56-58].

University students and younger urban
populations demonstrated particularly high
misuse prevalence despite relatively higher
educational attainment
[11,15,17,26,28,30,36,42,47]. Overconfidence
in self-diagnosis, peer influence, internet-based
information, and social media exposure may
contribute to irrational antibiotic consumption
behaviors among these groups [17,18,35].

The findings of this review emphasize the
urgent need for comprehensive antimicrobial
stewardship  strategies involving stricter
pharmaceutical regulation, improved
healthcare accessibility, enhanced physician-
patient communication, and targeted public
education campaigns regarding rational
antibiotic use [1-3,56-58]. Community
awareness programs should focus particularly
on misconceptions regarding antibiotic
indications and the dangers of antimicrobial
resistance.

Limitations

10.

11.
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Several limitations should be considered while
interpreting the findings of this review.
Significant heterogeneity existed among
included studies because of differences in
methodology, participant characteristics, and
definitions of antibiotic misuse. Most studies
relied on self-reported questionnaire data,
increasing the possibility of recall bias and
social desirability bias. Publication bias could
not be completely excluded.

Conclusion

Antibiotic misuse remains highly prevalent
among urban populations worldwide and is
strongly associated  with inadequate
knowledge, inappropriate attitudes, and unsafe
practices. Multifaceted interventions involving
antimicrobial stewardship, stricter pharmacy
regulation, improved healthcare accessibility,
and large-scale public awareness initiatives are
essential to reduce irrational antibiotic use and
limit the growing burden of antimicrobial
resistance.
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