\® antibiotics

Review

Knowledge, Attitudes, Motivations, Expectations, and Systemic
Factors Regarding Antimicrobial Use Amongst Community
Members Seeking Care at the Primary Healthcare Level:

A Scoping Review

Nishana Ramdas ¥, Johanna C. Meyer 12, Natalie Schellack 3, Brian Godman 4*, Eunice Turawa 5

and Stephen M. Campbell 16

Academic Editors: Timo Juhani

Lajunen and Mark Sullman

Received: 5 December 2024
Revised: 23 December 2024
Accepted: 8 January 2025

Published: 13 January 2025

Citation: Ramdas, N.; Meyer, ].C.;
Schellack, N.; Godman, B.;

Turawa, E.; Campbell, S.M.
Knowledge, Attitudes, Motivations,
Expectations, and Systemic Factors
Regarding Antimicrobial Use
Amongst Community Members

Seeking Care at the Primary

Healthcare Level: A Scoping Review.

Antibiotics 2025, 14, 78.
https://doi.org/10.3390/
antibiotics14010078

Copyright: © 2025 by the authors.
Submitted for possible open access
publication under the terms and
conditions of the Creative Commons
Attribution (CC BY) license
(https://creativecommons.org/license

s/by/4.0)).

1 Department of Public Health Pharmacy and Management, School of Pharmacy, Sefako Makgatho Health
Sciences University, Ga-Rankuwa 0208, South Africa; hannelie.meyer@smu.ac.za (J.C.M.);
stephen.campbell@smu.ac.za (S.M.C.)

2 South African Vaccination and Immunisation Centre, Sefako Makgatho Health Sciences University,
Ga-Rankuwa 0208, South Africa

3 Department of Pharmacology, Faculty of Health Sciences, University of Pretoria,

Pretoria 0028, South Africa; natalie.schellack@up.ac.za

¢ Strathclyde Institute of Pharmacy and Biomedical Sciences, University of Strathclyde, Glasgow G4 ORE, UK

5 Burden of Disease Research Unit, South African Medical Research Council, Cape Town 19070, South Africa;
eunice.turawa@mrc.ac.za

6 School of Health Sciences, University of Manchester, Manchester M13 9PL, UK

Correspondence: 210292307@swave.smu.ac.za or nishanaramdas@gmail.com (N.R.);

brian.godman@smu.ac.za (B.G.)

Abstract: Background/Objectives: Antimicrobial resistance (AMR) is a major global health
challenge, particularly in low- and middle-income countries (LMICs). Understanding the
knowledge, attitudes, motivations, and expectations of community members regarding
antimicrobial use is essential for effective stewardship interventions. This scoping review
aimed to identify key themes relating to the critical areas regarding antimicrobial use
among community members in primary healthcare (PHC), with a particular focus on
LMICs. Methods: OVID Medline, PubMed, and CINAHL databases were searched using
Boolean operators and Medical Subject Headings (MeSH) terms relevant to antimicrobial
use and community behaviors. The Population, Intervention, Comparison, Outcome, and
Study Design (PICOS) framework guided study selection, which focused on community
members seeking care in PHC in LMICs. Data management and extraction were facili-
tated using the Covidence platform, with the Critical Appraisal Skills Programme (CASP)
qualitative checklist applied for qualitative studies. A narrative synthesis identified and
grouped key themes and sub-themes. Results: The search identified 497 sources, of which
59 met the inclusion criteria, with 75% of the studies conducted in outpatient primary care
settings. Four key themes were identified: (1) the 'patient’ theme, highlighting beliefs,
knowledge, and expectations, which was the most prominent (40.5%); (2) the "provider’
theme, emphasizing challenges related to clinical decision-making, knowledge gaps, and
adherence to guidelines; (3) the "healthcare systems’ theme, highlighting resource limita-
tions, lack of infrastructure, and policy constraints; and (4) the ‘intervention/uptake’
theme, emphasizing strategies to improve future antibiotic use and enhance access to and
quality of healthcare. Conclusions: Stewardship programs in PHC settings in LMICs
should be designed to be context-specific, community-engaged, and accessible to individ-
uals with varying levels of understanding, involving the use of information and health
literacy to effectively reduce AMR.
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1. Introduction

Over the past two decades, antimicrobial resistance (AMR) has emerged as one of the
most critical global health challenges, significantly threatening healthcare systems world-
wide [1]. The recent United Nations General Assembly High-Level Meeting on Antimi-
crobial Resistance in September 2024 reaffirmed global commitment to addressing AMR,
setting ambitious targets, including reducing AMR-associated deaths by 10% by 2030, as
well as ensuring that at least 60% of countries have funded national action plans on AMR
by 2030 [2]. This high-level political declaration underscores the urgency of implementing
effective strategies to combat AMR, particularly in primary healthcare settings in low- and
middle-income countries (LMICs), where antibiotic use in humans can constitute up to
95% of total antibiotic consumption [3].

In 2019, 4.95 million deaths were associated with bacterial AMR, with 1.27 million
directly attributable to it [4]. The burden of AMR is geographically variable, with western
sub-Saharan Africa experiencing the highest AMR-related death rate, at 27.3 per 100,000
people [5].

The rise of AMR presents a significant challenge by compromising the effectiveness
of existing antimicrobial treatments, leaving healthcare providers with limited therapeu-
tic options [1]. AMR has an impact not only on morbidity and mortality, but also on
healthcare costs [4,6-9]. Consequently, AMR is now described as a looming pandemic un-
less immediate actions are taken to reverse the trend [10]. The World Health Organization
(WHO,) has initiated several key measures in response to this growing crisis. These include
the Global Action Plan (GAP) for AMR, translating into National Action Plans (NAPs)
[11,12], as well as developing the AWaRe (Access, Watch, and Reserve) list of antibiotics,
with an emphasis on reducing the use of Watch and Reserve antibiotics due to their
greater resistance potential [13,14]. The increasing use of Watch antibiotics is a particular
issue in LMICs, adding to AMR [15,16]. Recently, the launch of the WHO AWaRe book
has provided treatment guidelines for a variety of infectious diseases, aiming to enhance
the appropriate use of antibiotics [17,18]. This is important in LMICs to help guide future
antibiotic use away from high levels of inappropriate prescribing and dispensing of anti-
biotics, especially for self-limiting conditions such as upper respiratory tract infections
[19-23]. This is because the burden of AMR is currently highest in LMICs, driven by the
inappropriate use of antibiotics, including a high percentage of antibiotics from the Watch
and Reserve lists [4,5,14-16].

Despite global efforts, AMR remains a significant problem, particularly in LMICs,
including South Africa, where major AMR outbreaks have been documented [19,24-26].
In response, the South African government developed the Antimicrobial Resistance Strat-
egy Framework in 2014, as well as an NAP to curb AMR [27,28]. Similarly, across Africa,
NAPs have been developed to reduce current high rates of AMR. However, there are on-
going concerns surrounding available personnel and resource issues which prevent the
full implementation of the activities suggested in these NAPs [28-30].

The key activities outlined within the NAPs include a greater understanding of cur-
rent antibiotic utilization patterns across sectors and the rationale for their use, and ongo-
ing activities to improve future utilization patterns [28-30]. The latter includes the insti-
gation of antimicrobial stewardship programs (ASPs) as a critical strategy to mitigate the
growing AMR threat [28,31]. ASPs typically involve coordinated interventions to promote
the responsible use of antimicrobials, optimizing treatment outcomes and minimizing the
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spread of resistant pathogens [31-33]. There have been concerns surrounding the availa-
bility of the resources and personnel required to undertake these interventions in LMICs;
however, this situation is changing [32-36].

In South Africa, the recent passage of the National Health Insurance (NHI) Act in
2024 aims to provide universal health coverage with potential implications for antibiotic
stewardship and the control of AMR at the primary care level [25,33,37,38]. The NHI's
focus on equitable access to healthcare services could potentially impact prescribing prac-
tices and patient expectations regarding antibiotic use [25,38].

In LMICs, antibiotic utilization in humans typically involves both the prescribing of
antibiotics in PHC centers, with nurses and other healthcare professionals (HCPs), includ-
ing doctors and pharmacists, playing an appreciable role; as well as the extensive pur-
chasing of antibiotics without a prescription from community pharmacies and drug stores
[25,39-44]. Given AMR’s complexity and gravity, understanding community members’
knowledge, attitudes, motivations, and expectations regarding antimicrobial use at the
PHC level is vital [45-48]. Previous research has emphasized the significant influence of
patient expectations on the prescribing and dispensing of antibiotics for self-limiting con-
ditions in LMICs, which urgently needs addressing going forward to achieve UN GA
goals [2,49-53].

Building on Sono et al.’s (2024a) pilot studies in a rural South African province, which
assessed patients’ understanding of antimicrobial use, language barriers, and reasons for
self-purchasing of antibiotics [53], this review aims to further explore patient knowledge,
attitudes, motivations, and awareness of AMR to inform future policies. Sono et al. (2024b)
also highlighted challenges in patient comprehension of terms including “antibiotics” and
“AMR”, as well as the impact of language barriers on patient education in South Africa
[3,54]. This shows the importance of addressing health literacy, which has been defined
by the WHO as “the ability of individuals to gain access to, understand and use infor-
mation in ways which promote and maintain good health” [55]. Similarly, a recent sys-
tematic review by Wojcik et al. (2024) found comparable issues in HICs, where public
campaigns, healthcare, and educational resources are more developed, underscoring that
limited understanding of AMR is a global issue, rather than one confined to LMICs [56].

Despite ongoing global efforts, including national action plans and stewardship pro-
grams, critical gaps remain. Firstly, in the understanding of how community members in
LMICs perceive and engage with AMR; secondly, in the role of health literacy, cultural
factors, and local healthcare practices in influencing antimicrobial use; and thirdly, in the
development of tailored, context-specific interventions to address these issues. Existing
reviews often focus on HICs or address AMR through a narrow lens, leaving these im-
portant questions underexplored both generally and in relation to LMICs especially. This
again urgently needs addressing.

This scoping review builds on existing evidence by specifically addressing these
gaps. It offers a comprehensive analysis of the literature on patient knowledge, motiva-
tions, and behaviors in PHC settings in LMICs, set within the contexts of systemic factors,
focusing on identifying key educational needs, cultural influences, and actionable strate-
gies for ASPs. By considering these issues, the review aims to contribute to the develop-
ment of locally relevant interventions and inform global efforts to combat AMR effec-
tively.

It will highlight patients” expectations of receiving antibiotics for self-limiting condi-
tions, including colds and fevers [20,41], exacerbated by their limited understanding of
antibiotics and AMR [20,57-60]. To combat AMR effectively, community-driven ap-
proaches tailored to local social and cultural contexts are essential [61]. Understanding
patient perspectives is key to developing tailored interventions that address language,
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gender, and local beliefs and practices, as well as other cultural factors influencing antibi-
otic use [46,47,62-68].

As a result, this review aims to identify areas for education and behavior change
strategies, contributing to more effective antibiotic stewardship and AMR reduction in
LMICs.

2. Results

As shown in Figure 1, our search identified 497 records, which included 192 from
CINAHL, 125 from PubMed, 114 from MEDLINE, 50 from Ovid, and a further 16 from
unspecified sources. In total, 187 duplicate records were removed using the Covidence
Software 2024. The titles and abstracts of the remaining 310 records were screened for
relevance, with 225 records subsequently excluded for not meeting the inclusion criteria.
Full-text eligibility screening was performed on the remaining 85 records, and a further
26 records were subsequently excluded. Of these, 11 had a different patient population, 7
used different study designs, 3 assessed different interventions, and 3 were excluded for
different study settings. One study interviewed HCPs, and one did not report the out-
comes of interest. In total, 59 articles were included in the review.

Studies from databases/registers (n = 497)
CINAHL (n = 192)
PubMed (n = 125)
MEDLINE (n = 114)
Ovid (n =50)
Hand-searched (n = 16)
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Duplicates identified by Covidence (n = 187)

Studies screened (n = 310) —>| Studies excluded (n = 225)

v

Studies sought for retrieval (n = 85)

v

Studies assessed for eligibility (n = 85) >

Screening

Studies excluded (n = 26)
Wrong setting (n = 3)
Wrong outcomes (n=1)
HCPs interviewed (n = 1)
Wrong intervention (n = 3)
Wrong study design (n =7)
Wrong population (n = 11)

Studies included in review (n = 59)

Figure 1. PRISMA flow diagram.
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Most of the studies (73%) employed quantitative methods, while 27% used qualita-
tive methods of assessment. Overall, Figure 1 maps out the article search outputs and the
selection processes at different stages of the study process and analysis. The studies in-
cluded in the analysis originated from a diverse set of countries, highlighting a broad ge-
ographical representation. Specifically, the United Kingdom (UK) accounted for the high-
est number of studies (15), followed by the United States (6), Spain (5), and broader Euro-
pean contributions (4). Canada and Australia each contributed three studies. Additional
single-study contributions came from countries such as France, Brazil, Sudan, Saudi Ara-
bia, Nigeria, Finland, Iceland, Italy, Germany, Malawi, South Africa, Singapore, China,
Egypt, Norway, Myanmar, Thailand, Ireland, Malaysia, Serbia, and India. This diversity
underscores the global scope and multidisciplinary nature of the research conducted.

2.1. Identified Themes

The 59 papers analyzed were grouped according to four key themes: (i) Patient, (ii)
Provider, (iii) Healthcare System, and (iv) Intervention, Uptake, and Implementation.
These four themes were further broken down into 18 sub-themes.

The 18 sub-themes were referenced a total of 116 times, indicating that individual
sources often addressed multiple sub-themes (see Table 1). Specifically, 47 references
(40.5%) were related to the ‘Patient’ theme, 32 references (27.6%) were connected to the
‘Provider’ theme, 21 references (18.1%) were linked to the ‘Intervention, Uptake, and Im-
plementation’ theme, and 16 references (13.8%) were attributed to the ‘Healthcare System’
theme. Table 1 summarizes the themes and their related sub-themes, including the num-
ber of sources that they featured in.

Table 1. List of key themes and sub-themes.

Number (%) of
Themes and Sub- L Sources List of
Description .
themes Featuring Sub- Sources
theme
Theme 1: Patient 47 (40.5%)
Antibiotic usage Rationalization, patterns, and.prevalence of antibiotic utiliza- 4 (3%) [68-71]
tion
Patient— ider dy-
AUENTPIOVICEr &Y The impact of patient expectations, educational resources,
namics and communi- . o .. 3 (3%) [72-74]
. and antibiotic prescribing decisions
cation
Patient beliefs, expecta-
tions, knowledge and  Maternal decision-making, lay knowledge, and perceptions
understanding, and surrounding antibiotics, illness severity, and antibiotic re-
. o . . . . 17 (15%) [75-91]
perceptions of antibiot- sistance, to understand patient beliefs, attitudes, and prefer-
ics, resistance, and ill-  ences shaping healthcare utilization and antibiotic demand
ness severity
Knowledge of infec- Maternal uncertainty and concerns, behaviors, and triggers 1(1%) [75]
tions [general] in the pursuit of seeking reassurance °
Patient trust in healthcare providers, including perceptions
Trust in healthcare pro- of antibiotics” effectiveness and safety, the impact of pharma-
viders and shared deci- ceutical marketing on healthcare provider prescribing behav- 5 (4%) [74,92-95]

sion-making and em-
powerment

ior, and the importance of patient values and preferences in

shared decision-making processes, with an emphasis on pa-
tients’ recognition of the significance of careful diagnosis
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Willingness to have . . .
& Patients” willingness to undergo blood tests as a means of in-

blood tests to guide an- forming antibiotic usage for respiratory tract infections 1% [87]
tibiotic use for RTIs & & piratory
Risk perceptions, help- Patient reliance on antibiotics for immediate relief and pref-
seeking behavior, and  erences for prompt treatment, and perceptions of risk and 2 (2%) [69,96]
treatment preferences help-seeking behaviors, to understand treatment preferences
The impact of knowledge and awareness of antibiotic re-
Community attitudes, sistance within communities, sociocultural beliefs and prac-
perceptions, and be- tices that influence antibiotic use, diversity in community [68,77,80,82,89
. . . S . . 10 (9%)
liefs, and sociocultural comprehension of antibiotic resistance and its consequences, ,92,97-99]
factors and attitudes toward antibiotic use and resistance within
communities
) . How migration, cultural background, sociodemographic fac-
Sociodemographic fac- . . . o o
) tors, educational level, and health literacy influence antibi- 4 (3%) [70,76,77,91]
tors and health literacy . . . .
otic-seeking behavior and knowledge among patients
Theme 2: Provider 32 (27.6%)
The dynamics of communication, trust, and decision-making
between patients and healthcare providers, including discus-
sions about risks, treatment preferences, and the influence of [69,74,75,80,85
Patient-provider rela-  patient expectations on antibiotic prescribing decisions. In- o PN
. . L . . . . 13 (11%) ,88,92,94,96,98
tionship vestigating the quality of relationships with HCPs, commu-
o . . . o ,100-102]
nication during consultations, and trust in HCPs’ decisions
regarding antibiotic prescriptions, while addressing commu-
nication challenges and information gaps
Factors influencing antibiotic prescribing by healthcare pro-
viders, including diagnostic uncertainty, clinicians’ concerns
e and attitudes, awareness of and adherence to prescribing
Healthcare utilization 1 . . .
and antibiotic brescrib- guidelines, and the impact of pharmaceutical marketing [71,78,81,85,92
. . P practices. Prescribers” knowledge, skills, and intentions to 11 (9%) ,95,100,103-
ing practices and be- . ) o
haviors change behavior, as well as challenges surrounding antibi- 106]
otic use from the prescribers’ perspective, the appropriate-
ness of prescribing, and the influencing of patient expecta-
tions through communication and education
The role of antibiotics in primary care provision within re-
Ao provsin Sl s nd b gt b o
i i u . w i-
and healthcare delivery . . . & 8 (7%) 99,101,107—-
L tudes toward antibiotics and antibiotic resistance among
in primary healthcare . . . . ) 109]
both healthcare providers and patients, and satisfaction with
healthcare interactions and treatment outcomes
Theme 3: Healthcare system 16 (13.8%)
Enhancing antibiotic stewardship programs and resources
and patient satisfaction with various consultation ap-
proaches, and addressing the information needs and prefer-
Healthcare system chal- ences of both patients and healthcare providers. Challenges
lenges and solutions, related to accessing healthcare services and antibiotics, en- [68,70,73,79,80
resource constraints hancing antibiotic stewardship programs and resources, the o U
. . . . . o 12 (10%) ,93,96,102,104,
and healthcare deliv-  impact of resource scarcity on healthcare provision, antibi- 105,107,110]

ery, and healthcare sys- otic availability, prescription patterns, and treatment deci-
tem dynamics sions. Aspects related to follow-up care, healthcare workers’
courtesy, medicine availability, polypharmacy rates, and the
presentation, organization, and design of information in
healthcare settings. Power dynamics within the healthcare
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system and the tension between dependency on healthcare
providers and autonomy in health decisions. Accessibility to
and satisfaction with healthcare services, challenges in PHC
services, and the importance of considering population di-
versity in healthcare interventions
Diagnostic toolsand ~ The integration of CRP point-of-care testing into healthcare
testing systems and its influence on treatment-seeking behavior
The feasibility and acceptability of interventions promoting
shared decision-making, the influence of CRP point-of-care
testing on patients’ perceptions of illness severity, treatment- 3 (3%) [111-113]
seeking behavior, and the associated risks of easier access to
healthcare advice, potentially leading to antibiotic overuse
Theme 4: Intervention, uptake, and implementation 21 (18.1%)
The proportion of patients receiving antibiotics, patterns of
antibiotic prescription including delayed prescription, and

1(1%) [111]

Technological advances
and access to care

Healthcare utilization

fmd ant1b'10t1c prescrib- exploring patients’ confidence in self-care and attitudes to- 2 2%) [93,102]
Ing practices e
ward healthcare utilization
The effectiveness of interventions and public education cam-
paigns in improving knowledge and influencing behavior
and attitudes toward antibiotic use among both healthcare
providers and patients, while considering variability in the
uptake of intervention components and the integration of pa-
per-based versus digital components into daily practice; the
intention to change behavior and the impact of interventions
Uptake of interventions on antibiotic prescribing rates, attitudes toward antibiotic
and program compo- use, changes in prescribing practices, patient behaviors post- [72,73,85,86,99
nents, program effec- intervention, and shifts in knowledge levels following educa- S
. . L . o 15 (13%) ,106,109,114—
tiveness and outcomes, tional initiatives; the effectiveness and accessibility of educa- 121]
and public education tional materials, emphasizing the importance of clear and
and awareness plain language in communication. Patients” awareness and

perception of program components, the role of public health

messaging, and the impact of public education campaigns on

patient behavior and attitudes toward antibiotic use. Miscon-

ceptions and lack of understanding regarding antibiotic re-
sistance among the general population, and examining
changes in knowledge, perceptions, and attitudes toward an-
tibiotics following educational interventions

Impact of educational The effectiveness of video interventions and various messag-

intervention on paren- ing strategies in reducing patient demand for antibiotics, and 4 (3%) [115,116,121,1
tal antibiotic interest  investigating changes in knowledge, perceptions, and atti- 22]
ratings tudes toward antibiotics following educational interventions.

NB: HCPs = Healthcare providers, including physicians, pharmacists, and nurses.

2.1.1. Patient

The Patient theme explores how various factors influence patient behavior and deci-
sion-making surrounding antibiotic use. Key findings highlight that patient expectations,
beliefs, and levels of knowledge significantly impact healthcare utilization and antibiotic
demand.

Trust in HCPs and effective communication play crucial roles, as do broader com-
munity attitudes and sociocultural influences. Additionally, sociodemographic factors, in-
cluding educational background and health literacy, shape patients’ understanding of and
approach to antibiotic use, with disparities in access and awareness evident across
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different populations. Overall, this theme emphasizes the complex interplay between per-
sonal, social, and cultural factors in shaping antibiotic-related behaviors.

2.1.2. Provider

The Provider theme examines the critical role of HCPs in antibiotic prescribing and
patient interactions. It emphasizes the dynamics of trust, communication, and decision-
making between patients and providers, including how patient expectations influence
prescribing practices. The findings also explore a number of other factors, including diag-
nostic uncertainty, adherence to guidelines, and the impact of external influences, includ-
ing pharmaceutical marketing, on provider behaviors. Additionally, this theme discusses
the challenges of antibiotic provision in resource-limited settings, and highlights the im-
portance of provider and patient education for improving healthcare outcomes and ad-
dressing AMR.

2.1.3. Healthcare Systems

The Healthcare Systems theme addresses the challenges and complexities involved
in delivering effective healthcare, particularly in the context of AMS. It highlights resource
constraints, the need for better access to healthcare services, and the impact of these factors
on patient satisfaction and treatment decisions. This theme also explores the dynamics
within the healthcare system, including the balance between provider dependency and
patient autonomy, as well as the importance of tailoring healthcare interventions to di-
verse populations. Additionally, this theme covers the integration of diagnostic tools, in-
cluding C-Reactive Protein (CRP) point-of-care testing. Subsequently, it discusses how
technological advances influence treatment-seeking behavior and antibiotic use, while
also considering the risks of increased access to healthcare advice, leading to potential
overuse.

2.1.4. Intervention, Uptake, and Implementation

The Intervention, Uptake, and Implementation theme explores strategies to improve
antibiotic prescribing practices and enhance healthcare utilization. It examines how pa-
tients” confidence in self-care and attitudes towards healthcare impact antibiotic use, as
well as the effectiveness of various interventions, including public education campaigns,
in changing behaviors and attitudes. This theme also addresses the integration of digital
versus paper-based education materials, and the importance of clear communication in
these initiatives. This theme also highlights shifts in knowledge, patient behaviors, and
perceptions following educational efforts, while also emphasizing the role of public health
messaging. Additionally, this theme explores how video and messaging strategies influ-
ence parental demand for antibiotics and reduce unnecessary antibiotic interest, demon-
strating the impact of well-designed educational interventions on public understanding
and attitudes.

2.2. Sub-Themes

The sub-theme “patient beliefs, expectations, knowledge and understanding, and
perceptions of antibiotics, resistance, and illness severity’, categorized under the broader
‘Patient’ theme, was referenced 17 times, accounting for 15% of all references. This sub-
theme highlights how patients” understanding and misconceptions about antibiotics and
AMR can influence their attitudes and behaviors. These perceptions often shape expecta-
tions of receiving antibiotics and decisions about seeking care, underscoring the im-
portance of targeted educational interventions. This was followed by ‘uptake of interven-
tions and program components, program effectiveness and outcomes, and public educa-
tion and awareness” which was referenced 15 times (13%), and emphasizes the challenges
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and successes associated with implementing AMR-related interventions. It covers how
public health programs are received by communities, the factors driving their effective-
ness, and the role of public education in enhancing awareness and compliance.

The third most frequently mentioned sub-theme under the ‘Provider’ theme was “pa-
tient—provider relationship’, referenced 13 times (11%). This sub-theme illustrates the dy-
namics of communication and trust between patients and healthcare providers. Evidently,
effective patient-provider relationships are crucial for aligning expectations, improving
shared decision-making, and addressing overprescription practices. The fourth sub-
theme was “healthcare system challenges and solutions, resource constraints and healthcare de-
livery, and healthcare system dynamics’, which appeared 12 times (10%). This sub-theme fo-
cuses on systemic issues, such as inadequate resources, organizational inefficiencies, and
broader structural barriers, that impact AMR-related outcomes. Addressing these chal-
lenges is critical for creating sustainable and equitable healthcare delivery systems. The
fifth sub-theme ‘healthcare utilization and antibiotic prescribing practices and behaviors’, also
under the ‘Provider’ theme, was referenced 11 times (9%). This sub-theme highlights pro-
vider practices and behaviors related to antibiotic prescribing, including behaviors such
as prescribing antibiotics without proper diagnostic confirmation, overprescribing due to
perceived patient expectations or pressures, and sometimes prioritizing convenience or
timesaving over evidence-based care.

Together, these top five sub-themes accounted for 68 references (59% of the total 116
references). The remaining 13 sub-themes were referenced 48 times (41%), collectively.
Although nearly half of the sub-themes (9 out of 18) were categorized under the ‘Patient’
theme, only one Patient sub-theme featured among the top five most frequently refer-
enced sub-themes, highlighting the relatively great focus on provider, system, and inter-
vention-related factors in the included studies.

3. Discussion

Four key themes were identified across the 59 studies. These were ‘Patient’, ' Provider’,
‘Healthcare systems’ and ‘Intervention, uptake, and implementation’. These themes were bro-
ken down into 18 sub-themes, providing a comprehensive understanding of the factors
influencing antimicrobial use in PHC settings. Notably, the ‘Patient’ theme, which encom-
passed sub-themes related to patient beliefs, knowledge, and expectations regarding an-
tibiotics and AMR, emerged as the most frequently referenced theme (40.5% of total ref-
erences). This underscores the critical role that patient education and understanding play
in driving appropriate as well as inappropriate antimicrobial use. However, targeted ed-
ucational campaigns among patients can be challenging, especially if there are language
barriers, particularly in multilingual or linguistically diverse populations. These issues
arise when educational materials or health campaigns are not effectively translated or tai-
lored to different linguistic groups, potentially limiting their reach and comprehension
[63,123-125]. This further highlights the need for comprehensive research and improved
surveillance systems to identify language-specific barriers and gaps in patient under-
standing, which can inform the development of more targeted and effective policies and
interventions. Patient education emerges as a critical area to be addressed, as many stud-
ies indicated misconceptions about antibiotics, illness severity, and AMR among patients,
which all contribute to the inappropriate use of antibiotics. The findings further suggest
that AMS efforts should not only focus on HCPs, especially those in LMICs where the
burden of AMR is greatest, but should also focus on instigating public education cam-
paigns that are accessible and health-literate to patients and community members [25].
Similarly, a recent systematic review by Wojcik et al. (2024) reported that even in high-
income countries, where public campaigns and educational resources are more advanced,
challenges in terms of understanding AMR persist due to health literacy gaps [56]. This
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highlights that poor comprehension of AMR is a global issue, not limited to LMICs. Tai-
lored interventions are essential for addressing health literacy levels, gender, local context,
practices, and cultural factors influencing antibiotic use. The ‘Intervention, uptake, and im-
plementation’ theme (18.1%) reinforces the focus on the effectiveness of public education
and awareness programs, aimed at reducing inappropriate antimicrobial use. This high-
lights the importance of community-level interventions in tackling AMR, particularly in
LMICs, where public health infrastructure may be limited. However, particular care must
be taken regarding issues surrounding language in some settings [54,124].

The five most frequently referenced sub-themes, accounting for nearly 60% of the
total references, provided critical insights into the most pressing issues surrounding anti-
microbial use. The most referenced sub-theme was ‘Patient beliefs, expectations, and
knowledge and understanding of antibiotics, AMR, and illness severity’, which reflects the
widespread gaps in patient knowledge regarding appropriate antibiotic use. Similarly,
the “Uptake of interventions and program effectiveness’ sub-theme emphasizes the importance
of public health initiatives aimed at educating patients and communities about AMR.

The second most referenced theme was ‘Provider’ (27.6%), with its sub-themes high-
lighting the importance of patient—provider relationships and prescribing behaviors. This
aligns with existing literature emphasizing the influence of HCPs on patient decision-
making, particularly in terms of antibiotic prescriptions [25]. The findings suggest that
improving provider—patient communication could play a pivotal role in addressing inap-
propriate antimicrobial use. We will be exploring this further in future research projects,
now that the AWaRe book, giving treatment guidance for an appreciable number of in-
fectious diseases, including non-antibiotic choices, has been published [17,18,126]. We are
also likely to see an increase in the number of quality indicators based on the AWaRe
classification and book to improve future antibiotic use, especially following the recent
deliberations of the UN [2].

The ‘patient—provider relationship” sub-theme, along with ‘healthcare utilization and an-
tibiotic prescribing practices’, points to the significant impact that HCPs have on antimicro-
bial use. These findings indicate that improving provider education and training through
enhancing curricula in universities and post-qualification could help to reduce unneces-
sary antibiotic prescribing and dispensing. We will be exploring this further in future
studies involving LMICs.

The ‘Healthcare system’ theme (13.8%) addresses challenges including resource con-
straints, which often hinder the implementation of effective ASPs in low-resource settings
[34,127]. However, this is now changing, with a number of ASPs being implemented in
several LMICs, providing future direction [32,33,36,128-130]. The review findings suggest
that ASPs must be tailored to address the specific needs and challenges identified in PHC
settings, particularly in LMICs.

The “healthcare system challenges and solutions, resource constraints, and healthcare deliv-
ery’ sub-theme highlights the structural issues that exacerbate AMR in LMICs, where
healthcare systems may be under-resourced and overburdened to effectively address
AMR [11,19,28,29,131]. The variability in healthcare system resources, particularly in
LMICs, indicates that ASPs need to be adaptable to local contexts, considering the availa-
bility of resources and the specific challenges faced by key stakeholders and healthcare
systems in different regions [131,132].

This scoping review addresses the first critical gap by analyzing the ‘Patient” theme,
which highlights the knowledge, attitudes, and expectations of community members re-
garding antimicrobial use in LMICs. Findings under this theme underscore the influence
of patient beliefs and misconceptions about antibiotics and AMR on healthcare-seeking
behavior. For example, the frequent expectation of receiving antibiotics for self-limiting
conditions reflects gaps in awareness that interventions must address. Additionally, the
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‘Provider” theme explores the patient—provider relationship, illustrating how trust and
communication—or their absence —affect community engagement with AMR-related in-
itiatives. Together, these themes emphasize the interplay between individual understand-
ing and systemic interactions, highlighting the need for tailored educational interventions
that engage communities as active partners in AMR stewardship efforts.

The second gap—investigating how health literacy, cultural influences, and
healthcare practices shape antimicrobial use—is explored through the lens of all four key
themes. The ‘Patient’ theme identifies disparities in health literacy and the influence of this
on antibiotic demand, while the “Provider’ theme examines how healthcare practitioners
navigate cultural norms and expectations when making prescribing decisions. The
‘Healthcare Systems’ theme highlights structural challenges, such as resource constraints
and reliance on informal healthcare providers, which exacerbate inappropriate antimicro-
bial use. Finally, the ‘Intervention, Uptake, and Implementation” theme reveals how poorly
adapted public health initiatives often fail to resonate with local cultural contexts, under-
scoring the need for linguistically and culturally appropriate strategies. By linking these
themes, this review demonstrates the complex interdependencies between individual,
provider, and system-level factors which influence antimicrobial practices in LMICs.

To address the third gap, this review evaluates interventions through the “Interven-
tion, Uptake, and Implementation’ theme, focusing on the success and limitations of existing
AMR strategies. The ‘Patient’ and ‘Provider’ themes further inform the design of context-
specific interventions by detailing the barriers faced by individuals and healthcare pro-
viders in adhering to appropriate antimicrobial use practices. The ‘Healthcare System’
theme emphasizes the need to address systemic constraints, such as diagnostic tool short-
ages and limited personnel, to ensure the scalability of interventions. Together, these four
themes provide a comprehensive framework for understanding how interventions can be
tailored to local needs, particularly in resource-limited settings. This integrative approach
highlights the importance of designing interventions that are adaptable, culturally sensi-
tive, and systemically feasible in order to effectively reduce inappropriate antimicrobial
use and combat AMR in LMICs.

Most of the studies identified (75%) employed quantitative, correlational designs,
which primarily explored the relationships between knowledge, attitudes, and behaviors
surrounding antimicrobial use.

Furthermore, most studies (75%) were conducted in outpatient primary care settings,
with a substantial proportion focusing on respiratory infections. Primary care in this re-
view is defined as the first point of contact within the healthcare system, where individu-
als receive accessible and comprehensive healthcare services [133]. This encompasses care
provided by general practitioners, nurses, pharmacists, and other non-specialist
healthcare workers in formal settings such as clinics and community health centers, align-
ing with the WHOQO'’s framework for community-based healthcare [134].

This is perhaps not surprising since, respiratory tract infections are a common condi-
tion in LMICs, and are responsible for an appreciable proportion of antibiotic use, includ-
ing antibiotics purchased without a prescription [36,37,51,118,119]. These findings high-
light a central focus in research on the common conditions that typically prompt antibiotic
prescriptions.

The studies included in the analysis originated from a diverse set of geographical
regions, highlighting the global scope and multidisciplinary nature of the research. While
this review provides valuable insights into antimicrobial use and resistance across varied
healthcare systems, there is a notable imbalance in representation. Most of the studies
were conducted in HICs, while LMICs, which bear the highest burden of AMR, were sig-
nificantly under-represented. This limits the applicability of findings to resource-con-
strained healthcare settings.
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Despite focusing on LMICs and HICs, this scoping review emphasizes the need for
context-specific research on LMICs, in particular to better understand the unique drivers
of AMR and to develop tailored ASPs. Future research should address this gap by refining
search strategies to capture more studies from LMICs and include non-English and gray
literature. This review identified only two studies from Nigeria and South Africa, and a
single study from India. This disparity underscores the significant under-representation
of LMICs in research on antimicrobial use and resistance. While high-income countries
provide valuable insights, the scarcity of context-specific studies in LMICs highlights a
pressing need for further research in these settings. This is particularly critical to better
understand the nuances of AMR and ASPs in LMIC contexts.

Overall, we believe that this review highlights several critical research gaps in the
current understanding of AMR in LMICs. First, sociocultural factors such as traditional
beliefs, gender roles, and health literacy remain underexplored, yet they play a pivotal
role in driving antibiotic misuse. Second, the influence of informal healthcare systems,
including unregulated pharmacies and community drug sellers, on AMR dynamics has
been largely overlooked. We will explore this further in future studies. Lastly, there is a
pressing need for interventions that are culturally and linguistically tailored to LMIC set-
tings, as most existing strategies are modeled on high-income country frameworks that
may not translate effectively to resource-constrained environments. Addressing these
gaps is vital for developing sustainable solutions to combat AMR globally.

A multi-faceted approach to improving antimicrobial usage, particularly in LMICs,
should include a number of critical activities. Firstly, comprehensive training programs
for HCPs to enhance their knowledge and skills in evidence-based prescribing practices
and AMR management, starting in universities and continuing post-qualification through
continuous professional development. Secondly, effective public education campaigns
tailored to address misconceptions about antibiotics and AMR among patients and com-
munities, including culturally and linguistically appropriate messaging. Thirdly, the
strengthening of healthcare infrastructure and resource allocation, such as ensuring the
availability of diagnostic tools, where pertinent, to guide antibiotic use. Fourthly, the en-
hancement of patient-provider communication, with an emphasis on shared decision-
making and building trust to reduce unnecessary prescribing. Lastly, policy-level inter-
ventions, including the implementation of pertinent ASPs and the monitoring of their im-
pact, that are scalable and adaptable to local contexts. It is imperative that countries oper-
ate learning health systems and share knowledge and experiences that help health sys-
tems to respond to changing environments [135]. This holistic strategy not only addresses
the structural and behavioral aspects of antimicrobial usage, but also ensures that inter-
ventions are sustainable and effective in diverse healthcare settings.

4. Materials and Methods

This  scoping review was preregistered on the OSF Database
(https://osf.io/2zxhv/?view_only=a78c644446fc4{e88a047093080294d2), accessed on 14
November 2024.

4.1. Identifying the Research Question

The research question was designed to explore the key themes of knowledge, atti-
tudes, motivations, and expectations among community members regarding antimicro-
bial use in PHC settings, particularly in LMICs. Specifically, the review aimed to address
the following question: What are the key themes surrounding patients’ knowledge, attitudes,
motivations, and expectations regarding antimicrobial use in community settings? This question
guided the search and selection of relevant literature.
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4.2. Search Strategy

PubMed, OVID, MEDLINE, CINAHL, relevant antibiotic databases, Scopus, Web of
Science, and Clinical Key were selected for conducting searches in relation to the topic.
Each of these databases was investigated to guarantee a thorough literature search and to
remove any potential bias in the data. The National Library of Medicine created the Med-
ical Subject Headings (MeSH) thesaurus, which is a regulated and hierarchically struc-
tured vocabulary. Using this thesaurus, information pertaining to biomedicine and health
was indexed, cataloged, and searched across various databases. This allowed for a thor-
ough search and improved the quality of the articles obtained.

4.3. Study Selection

The identified studies from the database searches were exported to Covidence, a
web-based platform designed to streamline and facilitate the systematic review process,
including study screening, data extraction, and collaboration among team members [133].
The PICOS (Population, Intervention, Comparison, Outcome, and Study Design) frame-
work was used to establish the predefined eligibility criteria, ensuring a structured and
comprehensive approach to study selection (Table 2).

Table 2. Search terms and databases used.

”oou 7

“antibiotics”, “antimicrobial use”, “antimicrobial stewardship”,

7 ”oou 77 V77

Search terms  “knowledge”, “attitudes”, “motivations”, “expectations”, “primary

a7 ”oou

healthcare”, “patients”, “community”
Databases OVID, MEDLINE, PubMed, CINAHL

Two independent reviewers (ET, SC) screened the titles and abstracts of all the stud-
ies for relevance based on these criteria. Studies that aligned with the PICOS framework
and met the eligibility requirements were included for full-text review. In cases where
there were disagreements between the reviewers, a third reviewer (NR) screened for con-
sensus.

4.4. Eligibility Criteria
To ensure the relevance and appropriateness of the included studies, the PICOS
framework guided the development of strict inclusion and exclusion criteria. These crite-

ria are summarized in Table 3, and the inclusion and exclusion process is summarized in
the PRISMA diagram (Figure 1).

Table 3. PICOS framework.

Criteria Description

Community members or patients seeking care at primary healthcare
[PHC] level
Exploration of knowledge, attitudes, motivations, and expectations re-
garding antimicrobial use

Population [P]

Intervention [I]

Comparison [C] Not applicable [no specific intervention comparison]

Identification of key themes related to knowledge, attitudes, motiva-

Outcome [O . . . e .
(O] tions, and expectations regarding antimicrobial use

Close-ended questionnaires, surveys, and qualitative studies explor-

Desi
Study Design [5] ing antimicrobial use
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4.5. Data Collection

Data were collected for this study through a scoping review of the literature. This
process involved identifying and selecting studies that met the specific eligibility criteria.
Studies were included if they involved community members or patients as the target pop-
ulation and utilized methods such as questionnaires, surveys, or interviews that assessed
knowledge, attitudes, motivations, and expectations regarding antimicrobial use.

4.6. Data Management

Covidence was used as a tool for managing the screening and data extraction pro-
cesses [136]. This tool streamlined the study selection and data extraction, and allowed for
collaboration between reviewers. The studies identified in the search were imported into
Covidence, where two independent reviewers screened the studies for inclusion. Covi-
dence also facilitated the extraction of specific data items from each included study, which
were then compiled and organized for further analysis.

4.7. Charting the Data [Data Extraction and Analysis]

Data extraction was performed using Covidence. The extracted data included key
information related to the study population, study design, interventions, outcomes, and
findings regarding knowledge, attitudes, motivations, and expectations surrounding an-
timicrobial use. Two independent reviewers extracted the data (NR, SC), and discrepan-
cies were resolved by consensus with a third reviewer (ET).

For qualitative studies, the CASP qualitative checklist was used to evaluate the qual-
ity of the studies by two independent reviewers (SC, ET) [137]. The CASP tool helped to
assess the soundness of the scientific findings and the robustness of the qualitative data
reported in the studies based on the clarity of the research aims, the appropriateness of
the research methodology, rigor in the data collection process, and the value of the re-
search.

The analysis of the extracted data was conducted using a narrative synthesis ap-
proach, as detailed by Popay et al. (2006) and Sukhera (2022) [138,139], which allowed for
the identification of common themes and patterns across the selected studies. The themes
were grouped into four key areas: ‘Patient’, ‘Provider’, 'Healthcare systems’, and "Interven-
tion, Uptake, and Implementation’. The sub-themes within each of these areas were further
categorized, and the number of references supporting each theme was documented.

The narrative synthesis was complemented by a thematic analysis to identify the key
drivers of antimicrobial use in PHC settings. To guide the qualitative analysis, the Theory
of Planned Behavior (TPB) was employed as a conceptual framework [140]. The thematic
analysis was structured to explore how patient beliefs and preferences about antibiotics
aligned with the TPB construct of “attitudes’, how cultural norms, social pressures, and
the influence of healthcare providers mapped to ‘subjective norms’, and how knowledge,
health literacy, and access to healthcare resources were connected to "perceived behavioral
control’. By using the TPB as a lens, the analysis aimed to uncover the behavioral deter-
minants influencing antimicrobial use in LMIC settings, providing a structured and theo-
retically informed approach to understanding the drivers of antibiotic-related behaviors.
Particular attention was paid to studies conducted in LMICs, with a focus on how findings
could inform future ASPs in these contexts. Additionally, descriptive statistics were used
to summarize the study designs, geographical regions, and types of interventions re-
ported in the included studies.
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4.8. Item Compilation

The data extraction focused on identifying specific tools or items that measured
knowledge, attitudes, motivations, and expectations concerning antimicrobial use. Each
study was thoroughly examined to extract relevant measures and any data on the under-
lying drivers of antimicrobial use. The extracted items were systematically compiled
within Covidence to ensure consistent and accurate data management.

4.9. Strengths and Limitations of the Study

1. The study captures antimicrobial use and resistance trends across diverse healthcare
systems, providing a global perspective on AMR.

2. A systematic approach using Covidence and the PICOS framework ensures method-
ological rigor in the study selection and analysis.

3. The study is dominated by research from HICs, with limited contributions from
LMICs, despite their significant burden of AMR.

4.  The reliance on English-language databases and the exclusion of gray literature may
have omitted relevant studies from under-represented regions.

5. Conclusions

Overall, we believe that this scoping review has highlighted the critical need for com-
prehensive, multifactorial, context-specific AMS interventions in PHC settings, particu-
larly in LMICs, to reduce rising AMR rates. By addressing the identified gaps in patient
knowledge, provider practices, and healthcare system constraints, key stakeholders can
work together towards reducing inappropriate antimicrobial use and combating the
global threat of AMR. Addressing such issues is imperative to help deliver on the political
declaration of the 79th United Nations General Assembly (UNGA) to reduce human
deaths associated with bacterial AMR annually by 10% by 2030.

Our findings reinforce the need for continued research into the drivers of antimicro-
bial use at the community level and at the PHC level in LMICs, and the importance of
public health interventions aimed at fostering informed antibiotic use among community
members.
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